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Editorial

Like bundled stalks of “padi” or rice plants, the founders of the Association of Southeast 
Asian Nations (ASEAN) envisioned its member countries being bound together in 
friendship and solidarity.1 In the same way, the ASEAN Federation of Endocrine Societies 
was established 36 years ago “with the goal of strengthening the cooperation and 
understanding among member scientists of ASEAN countries, to provide better medical 
care in the field of endocrinology and metabolism in each of the member nations.”2 

“Togetherness,” a common theme for both the ASEAN and the AFES, is not simply a 
geographic accident, as it means unity among member nations to the former, and common 
academic and scientific pursuits to the latter. Indeed, every two years since the Federation’s 
inception, a regional endocrinology conference was held, to provide a viable venue for 
sharing knowledge, collaborating in research, and creating networks of endocrinology 
practitioners. 

The theme for this year’s Conference in Myanmar is “Synergy Among ASEAN,” a phrase 
that not only captures the aspirations of both the ASEAN and the AFES, but also hints at 
efforts and outputs beyond mere togetherness. 

“Synergy” originated from two Greek words: syn (“together”) and ergon (“work”). Its first 
known use was in the 1650s, referring to “joint work, a working together, cooperation.”3-4 

The word’s meaning eventually included “combined activities of a group” in the 1850s; 
and evolved, to a “sense of advanced effectiveness as a result of cooperation” in the 1960s 
– this later definition a predecessor of the word’s present connotation of “a whole that is 
greater than the sum of its individual parts.”4 

When the Philippines’ Endocrine society was accorded the task of reviving the JAFES, the 
Federation’s official publication, there was both the idealism of ASEAN “togetherness” on 
one hand, and the concern of country involvement on the other. Truth be told, the challenge 
of inviting and getting submissions from the other member states seemed unnerving. In all 
objectivity, that challenge still remains. From 2011 to present, the distribution of published 
articles, which is supposedly a reflection of the research contribution of each member state 
to the journal, still shows a wide disparity and irregularity (Figure 1).

The region, teeming with tremendous potential, is not without its unique areas for research 
and publication. We echo the statement of Dr. Nguyen Thy Khue, former President of 
the VADE, in her message during the 2011 AFES, that although “endocrinology research 
in ASEAN countries is not as advanced as in western countries…prevalence of and risk 
factors for common diseases have not been well documented.”5 There are significant gaps 
in country and regional data on endocrinology that we, as member states, should take on.

A Whole that is Greater than the Sum 
of its Individual Parts

Figure 1. Percentage (%) distribution of articles published in the JAFES 2011-2017.
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Editorial

While the journal continues to aim for providing an impetus for action through translation 
of country-specific research to public health programs, policies, and clinical practice, the 
numbers do not seem to agree, as JAFES submissions per year do not go beyond 100 articles 
nor tend yet to increase significantly (Figure 2). 

In the midst of competition with more established and more prestigious international and 
local journals, the editorial team has recognized that JAFES must exert greater effort to 
become the “journal of choice” among researchers and clinicians in the region. It is this 
particular challenge that keeps the team focused, continuously improving its operations by 
attending conferences for medical editors, benchmarking, improving the journal’s online 
presence, and incorporating international best practices (Open Access, ICMJE, COPE, 
CrossRef, Similarity Check, ORCID, Creative Commons).6 That JAFES was finally able to 
achieve Scopus indexing in 2016 meant that all of these efforts are starting to pay off. 

The JAFES remains faithful to its goal of advancing endocrine research and practice in 
the region,7 and it can accomplish this with the full support of, and participation by, the 
member states. We hope to renew everyone’s commitment to unity and collaboration, for 
JAFES to be a true embodiment of synergism, of a whole that is greater than the sum of its 
individual parts, a strong bundle of “padi.”

Elizabeth Paz-Pacheco 
Editor-in-Chief

Editorial

________________________________________

https://doi.org/10.15605/jafes.032.02.01
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Abstract 
 
Individuals with Type 1 diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM) are at increased risk for fragility 
fractures. Bone mineral density (BMD) is decreased in T1DM but often normal or even elevated in T2DM when 
compared with age-matched non-DM populations. However, bone turnover is decreased in both T1DM and T2DM. The 
pathophysiologic mechanisms leading to bone fragility is multifactorial, and potentially leads to reduced bone formation, 
altered bone microstructure and decreased bone strength. Interestingly, different antidiabetic treatments may influence 
fracture risk due to effects on glycemic control, triggering of hypoglycemic events or osteoblastogenesis. 
 
KeyÊwords:ÊboneÊmetabolism,ÊdiabetesÊmellitus,ÊboneÊremodeling,Êbiomarkers 

 
INTRODUCTION 
 
Diabetes mellitus (DM) is a chronic metabolic non-
communicable disease with increasing global prevalence. 
By 2015, there were over 415 million adults living with 
DM, and this number is expected to increase to 642 
million by 2040.1 Apart from the major DM-related 
complications such as cardiovascular diseases, 
osteoporotic fracture is increasingly recognized as an 
important complication of type 1 DM (T1DM) and type 2 
DM (T2DM) in both men and women.2 Worldwide, over 9 
million osteoporotic fractures occur annually, and the 
effect of reduced bone mineral density (BMD), including 
osteoporosis, is predicted to result in over 5 million 
disability adjusted life years (DALY) and 188,000 deaths 
each year. The incidence of hip fractures in individuals 
with T1DM was 383 per 100,000, six-fold higher than the 
overall incidence of hip fracture in the age-matched, non-
diabetic population.3 The odds ratio of vertebral fracture 
in T2DM was 1,86 and 4,73 in women and men,4 
respectively, with a relative risk of 1,83 (95% CI: 1,25-
1,53).5 These studies were largely done using the cross-
sectional design and showed only associations rather than 
causality of DM and the incidence of fracture. However, 
taken together, these data indeed show the increased 
fracture risk in individuals with DM. The presence of 
microvascular complications in DM have also been 
associated with reduction of BMD in T1DM5 and with 
bone micro-architectural abnormalities in T2DM.6-9 

 
Increasing evidence shows the interaction between plasma 
glucose levels and bone metabolism, revealing 
mechanisms through which bone fragility may develop in 
DM. Whether this interaction translates into increased risk 
for fragility fractures and decreased BMD in all DM 
populations remains unclear. Studies reported conflicting 
findings of changes in BMD. Whereas BMD is decreased in 
T1DM,10-15 it is either increased or unchanged in T2DM.16-21 
Intriguingly, a meta-analysis found that both DM types 
are associated with increased risk of hip fracture.2 In this 
review, we discuss bone metabolism and remodeling, the 
pathophysiologic mechanisms by which bone fragility 
may occur in DM, and the effects of glucose-lowering 
drugs on bone health. 
 
Bone Metabolism and Remodeling 
 
The structural components of bone consist of a largely 
mineralized extracellular matrix, collagen, and cells. Bone 
is a living organ that is continuously being remodeled, in a 
process that involves a balance in the tearing down of 
bone structure (bone resorption) and its rebuilding (bone 
formation). This resorption and formation allows for the 
repair of micro-fractures and the modification of structure 
in response to stress.22 Bone resorption is initiated by 
osteoclasts, which attach to bone surface and secrete acid 
and hydrolytic enzymes that resorb bone, releasing 
minerals and collagen fragments.23 After osteoclastic 

resorption is completed, a reversal phase takes place in 
which mononuclear cells prepare the bone surface for new 
osteoblasts to begin bone formation by laying down a 
layer of glycoprotein-rich material to which the osteoblasts 
can adhere.24 Bone formation is subsequently initiated by 
osteoblasts, which produced type I collagen and other 
proteins, such as osteocalcin, which then form osteoid, a 
substrate for which mineralization can occur. The newly 
formed osteoid then begins to accumulate matrix 
molecules and mineralize.22 In healthy adults, bone 
resorption and formation is a tightly balanced process. 
Both high or low rates of remodeling with an imbalanced 
bone resorption and formation can be associated with 
decreased or increased bone mass.  
 
The synthesis of type I collagen during the bone 
formation phase involves the intertwining of one alpha-2 
and two alpha-1 polypeptide chains to form a helical 
structure known as procollagen, followed by cleavage of 
their amino-terminal and carboxy-terminal peptides to 
form tropocollagen. The N-telopeptide (NTX) is the 
pyridinoline crosslink in the N-telopeptide region that 
joins alpha-1 chains to alpha-2 chains,25 whereas the C-
telopeptide (CTX) is a fragment of the alpha-1 peptide 
with an isomerized bond between the aspartate and the 
glycine from the carboxytelopeptide region.26 NTX and 
CTX, together with the bone-specific alkaline 
phosphatase and amino terminal propeptide of type 1 
procollagen (P1NP) are the most clinically useful 
markers of bone turnover.27,28 Osteoblasts produce 
osteocalcin, which is also used as a marker of bone 
formation.29 Furthermore, bone resorption results in the 
release of bone mineral and the collagen-rich osteoid, 
whereas osteoid formation involves the production of the 
byproducts of collagen and other proteins. These 
substances may be released in the circulation, and can be 
measured in serum and urine to provide information on 
the rate of bone resorption and formation, and are 
collectively termed in the clinic as "bone turnover 
markers" (BTM)23 (Table 1). 
 
Fracture Risk and Diabetes Mellitus 
 
Fracture risk is significantly higher in both T1DM and 
T2DM populations when compared to the general 
population.2 The incidence of hip fracture in individuals 
with T1DM were reported to be six times higher than in 
the population (mean age 65 years) and 2,5-fold higher 
than in the T2DM population.3 
 
T1DM 
A meta-analysis of 5 studies reported that T1DM is 
associated with an overall relative risk (RR) of 8,9 (95% 
CI 7,1–11,2) for hip fractures when compared with an 
age-matched nondiabetic population.2 Most studies in 
young and older, male and female individuals with 
T1DM reported a decrease in BMD at the radius and 
femur.30-38 This decrease ranges from 22 to 37%.5 
Individuals with T1DM showed decreased trabecular 

and/or cortical volumetric BMD at the distal radius or 
tibia compared with non-diabetic controls,30,39-43 and 
some studies reported the associations of these 
alterations with poor glycemic control.40, 41  
 
T2DM 
The risk of hip fracture is particularly increased in 
individuals with T2DM.21,44,45 The risk is even higher in 
those treated with insulin3,46 and poor glycemic control,47 
as reflected by high HbA1c levels, which may indicate the 
more advanced disease state. Studies have also reported 
increased fracture risk in individuals with more 
hypoglycemic episodes.48 A meta-analysis of four cohorts 
showed that the RR of hip fractures reached 2,7 (95% CI, 
1,7-4,4).2 The risks for other fractures appear to also 
increase in T2DM compared to healthy individuals, such 
as fractures of the wrist 49 and foot,21,50 as well as of the 
vertebrae.4  
 
Although earlier studies reported lower or unchanged 
BMD, recent large studies found that in T2DM, in 
contrast with T1DM, BMD is increased when compared 
to controls.20,49, 51-60 Furthermore, this increase in BMD 
remained after adjustment for body weight and 
composition,55, 60 and ranges between 5 to 10% above age-
matched, non-diabetic controls.50 Bone fragility depends 
not only on the reduction in bone mineral mass, as 
reflected by BMD, but also from changes to the bone 
microstructure and the components of the bone material. 
This is likely to account for the increased risk of fracture 
despite the increased BMD seen in individuals with 
T2DM. Indeed, MRI studies revealed greater cortical 
porosity in individuals with T2DM compared with non-
diabetic controls,61,62 a finding repeated by a study using 
quantitative CT (Xtreme-CT), especially in those with 
fractures and/or microvascular complications.6-9 Recent 
diagnostic advances enable the measurement of in vivo 
bone material strength (BMS) by the minimally invasive, 
bone microindentation testing.7,63 Postmenopausal 
women with T2DM demonstrated lower BMS and 
greater radial cortical porosity. Poor BMS was correlated 
with poor long-term glycemic control over the past 10 
years.7 A study in a similar population with fragility 
fractures suggests that severe deficits in cortical bone 
quality, as depicted by an increase in porosity, is a likely 
cause of fragility fractures.8 Regardless of the difference 
in BMD alterations between T1DM and T2DM, DM alone 
has been shown to be predictive of increased post-
fracture mortality risk during hospitalization64 and up to 
one year after discharge65,66 in individuals with hip 
fracture.  
 
Mechanisms of DM-induced Bone Fragility 
 
The mechanisms of DM-induced bone fragility in T1DM 
and T2DM are complex and only partially overlap.67 
Individuals with T1DM are mainly experiencing β‑cell 
failure and low levels of IGF1which disrupt the function of 
osteoblasts during growth. As a result, low peak bone 
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Abstract 
 
Individuals with Type 1 diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM) are at increased risk for fragility 
fractures. Bone mineral density (BMD) is decreased in T1DM but often normal or even elevated in T2DM when 
compared with age-matched non-DM populations. However, bone turnover is decreased in both T1DM and T2DM. The 
pathophysiologic mechanisms leading to bone fragility is multifactorial, and potentially leads to reduced bone formation, 
altered bone microstructure and decreased bone strength. Interestingly, different antidiabetic treatments may influence 
fracture risk due to effects on glycemic control, triggering of hypoglycemic events or osteoblastogenesis. 
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communicable disease with increasing global prevalence. 
By 2015, there were over 415 million adults living with 
DM, and this number is expected to increase to 642 
million by 2040.1 Apart from the major DM-related 
complications such as cardiovascular diseases, 
osteoporotic fracture is increasingly recognized as an 
important complication of type 1 DM (T1DM) and type 2 
DM (T2DM) in both men and women.2 Worldwide, over 9 
million osteoporotic fractures occur annually, and the 
effect of reduced bone mineral density (BMD), including 
osteoporosis, is predicted to result in over 5 million 
disability adjusted life years (DALY) and 188,000 deaths 
each year. The incidence of hip fractures in individuals 
with T1DM was 383 per 100,000, six-fold higher than the 
overall incidence of hip fracture in the age-matched, non-
diabetic population.3 The odds ratio of vertebral fracture 
in T2DM was 1,86 and 4,73 in women and men,4 
respectively, with a relative risk of 1,83 (95% CI: 1,25-
1,53).5 These studies were largely done using the cross-
sectional design and showed only associations rather than 
causality of DM and the incidence of fracture. However, 
taken together, these data indeed show the increased 
fracture risk in individuals with DM. The presence of 
microvascular complications in DM have also been 
associated with reduction of BMD in T1DM5 and with 
bone micro-architectural abnormalities in T2DM.6-9 

 
Increasing evidence shows the interaction between plasma 
glucose levels and bone metabolism, revealing 
mechanisms through which bone fragility may develop in 
DM. Whether this interaction translates into increased risk 
for fragility fractures and decreased BMD in all DM 
populations remains unclear. Studies reported conflicting 
findings of changes in BMD. Whereas BMD is decreased in 
T1DM,10-15 it is either increased or unchanged in T2DM.16-21 
Intriguingly, a meta-analysis found that both DM types 
are associated with increased risk of hip fracture.2 In this 
review, we discuss bone metabolism and remodeling, the 
pathophysiologic mechanisms by which bone fragility 
may occur in DM, and the effects of glucose-lowering 
drugs on bone health. 
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The structural components of bone consist of a largely 
mineralized extracellular matrix, collagen, and cells. Bone 
is a living organ that is continuously being remodeled, in a 
process that involves a balance in the tearing down of 
bone structure (bone resorption) and its rebuilding (bone 
formation). This resorption and formation allows for the 
repair of micro-fractures and the modification of structure 
in response to stress.22 Bone resorption is initiated by 
osteoclasts, which attach to bone surface and secrete acid 
and hydrolytic enzymes that resorb bone, releasing 
minerals and collagen fragments.23 After osteoclastic 

resorption is completed, a reversal phase takes place in 
which mononuclear cells prepare the bone surface for new 
osteoblasts to begin bone formation by laying down a 
layer of glycoprotein-rich material to which the osteoblasts 
can adhere.24 Bone formation is subsequently initiated by 
osteoblasts, which produced type I collagen and other 
proteins, such as osteocalcin, which then form osteoid, a 
substrate for which mineralization can occur. The newly 
formed osteoid then begins to accumulate matrix 
molecules and mineralize.22 In healthy adults, bone 
resorption and formation is a tightly balanced process. 
Both high or low rates of remodeling with an imbalanced 
bone resorption and formation can be associated with 
decreased or increased bone mass.  
 
The synthesis of type I collagen during the bone 
formation phase involves the intertwining of one alpha-2 
and two alpha-1 polypeptide chains to form a helical 
structure known as procollagen, followed by cleavage of 
their amino-terminal and carboxy-terminal peptides to 
form tropocollagen. The N-telopeptide (NTX) is the 
pyridinoline crosslink in the N-telopeptide region that 
joins alpha-1 chains to alpha-2 chains,25 whereas the C-
telopeptide (CTX) is a fragment of the alpha-1 peptide 
with an isomerized bond between the aspartate and the 
glycine from the carboxytelopeptide region.26 NTX and 
CTX, together with the bone-specific alkaline 
phosphatase and amino terminal propeptide of type 1 
procollagen (P1NP) are the most clinically useful 
markers of bone turnover.27,28 Osteoblasts produce 
osteocalcin, which is also used as a marker of bone 
formation.29 Furthermore, bone resorption results in the 
release of bone mineral and the collagen-rich osteoid, 
whereas osteoid formation involves the production of the 
byproducts of collagen and other proteins. These 
substances may be released in the circulation, and can be 
measured in serum and urine to provide information on 
the rate of bone resorption and formation, and are 
collectively termed in the clinic as "bone turnover 
markers" (BTM)23 (Table 1). 
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Fracture risk is significantly higher in both T1DM and 
T2DM populations when compared to the general 
population.2 The incidence of hip fracture in individuals 
with T1DM were reported to be six times higher than in 
the population (mean age 65 years) and 2,5-fold higher 
than in the T2DM population.3 
 
T1DM 
A meta-analysis of 5 studies reported that T1DM is 
associated with an overall relative risk (RR) of 8,9 (95% 
CI 7,1–11,2) for hip fractures when compared with an 
age-matched nondiabetic population.2 Most studies in 
young and older, male and female individuals with 
T1DM reported a decrease in BMD at the radius and 
femur.30-38 This decrease ranges from 22 to 37%.5 
Individuals with T1DM showed decreased trabecular 

and/or cortical volumetric BMD at the distal radius or 
tibia compared with non-diabetic controls,30,39-43 and 
some studies reported the associations of these 
alterations with poor glycemic control.40, 41  
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The risk of hip fracture is particularly increased in 
individuals with T2DM.21,44,45 The risk is even higher in 
those treated with insulin3,46 and poor glycemic control,47 
as reflected by high HbA1c levels, which may indicate the 
more advanced disease state. Studies have also reported 
increased fracture risk in individuals with more 
hypoglycemic episodes.48 A meta-analysis of four cohorts 
showed that the RR of hip fractures reached 2,7 (95% CI, 
1,7-4,4).2 The risks for other fractures appear to also 
increase in T2DM compared to healthy individuals, such 
as fractures of the wrist 49 and foot,21,50 as well as of the 
vertebrae.4  
 
Although earlier studies reported lower or unchanged 
BMD, recent large studies found that in T2DM, in 
contrast with T1DM, BMD is increased when compared 
to controls.20,49, 51-60 Furthermore, this increase in BMD 
remained after adjustment for body weight and 
composition,55, 60 and ranges between 5 to 10% above age-
matched, non-diabetic controls.50 Bone fragility depends 
not only on the reduction in bone mineral mass, as 
reflected by BMD, but also from changes to the bone 
microstructure and the components of the bone material. 
This is likely to account for the increased risk of fracture 
despite the increased BMD seen in individuals with 
T2DM. Indeed, MRI studies revealed greater cortical 
porosity in individuals with T2DM compared with non-
diabetic controls,61,62 a finding repeated by a study using 
quantitative CT (Xtreme-CT), especially in those with 
fractures and/or microvascular complications.6-9 Recent 
diagnostic advances enable the measurement of in vivo 
bone material strength (BMS) by the minimally invasive, 
bone microindentation testing.7,63 Postmenopausal 
women with T2DM demonstrated lower BMS and 
greater radial cortical porosity. Poor BMS was correlated 
with poor long-term glycemic control over the past 10 
years.7 A study in a similar population with fragility 
fractures suggests that severe deficits in cortical bone 
quality, as depicted by an increase in porosity, is a likely 
cause of fragility fractures.8 Regardless of the difference 
in BMD alterations between T1DM and T2DM, DM alone 
has been shown to be predictive of increased post-
fracture mortality risk during hospitalization64 and up to 
one year after discharge65,66 in individuals with hip 
fracture.  
 
Mechanisms of DM-induced Bone Fragility 
 
The mechanisms of DM-induced bone fragility in T1DM 
and T2DM are complex and only partially overlap.67 
Individuals with T1DM are mainly experiencing β‑cell 
failure and low levels of IGF1which disrupt the function of 
osteoblasts during growth. As a result, low peak bone 
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Abstract 
 
Individuals with Type 1 diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM) are at increased risk for fragility 
fractures. Bone mineral density (BMD) is decreased in T1DM but often normal or even elevated in T2DM when 
compared with age-matched non-DM populations. However, bone turnover is decreased in both T1DM and T2DM. The 
pathophysiologic mechanisms leading to bone fragility is multifactorial, and potentially leads to reduced bone formation, 
altered bone microstructure and decreased bone strength. Interestingly, different antidiabetic treatments may influence 
fracture risk due to effects on glycemic control, triggering of hypoglycemic events or osteoblastogenesis. 
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INTRODUCTION 
 
Diabetes mellitus (DM) is a chronic metabolic non-
communicable disease with increasing global prevalence. 
By 2015, there were over 415 million adults living with 
DM, and this number is expected to increase to 642 
million by 2040.1 Apart from the major DM-related 
complications such as cardiovascular diseases, 
osteoporotic fracture is increasingly recognized as an 
important complication of type 1 DM (T1DM) and type 2 
DM (T2DM) in both men and women.2 Worldwide, over 9 
million osteoporotic fractures occur annually, and the 
effect of reduced bone mineral density (BMD), including 
osteoporosis, is predicted to result in over 5 million 
disability adjusted life years (DALY) and 188,000 deaths 
each year. The incidence of hip fractures in individuals 
with T1DM was 383 per 100,000, six-fold higher than the 
overall incidence of hip fracture in the age-matched, non-
diabetic population.3 The odds ratio of vertebral fracture 
in T2DM was 1,86 and 4,73 in women and men,4 
respectively, with a relative risk of 1,83 (95% CI: 1,25-
1,53).5 These studies were largely done using the cross-
sectional design and showed only associations rather than 
causality of DM and the incidence of fracture. However, 
taken together, these data indeed show the increased 
fracture risk in individuals with DM. The presence of 
microvascular complications in DM have also been 
associated with reduction of BMD in T1DM5 and with 
bone micro-architectural abnormalities in T2DM.6-9 

 
Increasing evidence shows the interaction between plasma 
glucose levels and bone metabolism, revealing 
mechanisms through which bone fragility may develop in 
DM. Whether this interaction translates into increased risk 
for fragility fractures and decreased BMD in all DM 
populations remains unclear. Studies reported conflicting 
findings of changes in BMD. Whereas BMD is decreased in 
T1DM,10-15 it is either increased or unchanged in T2DM.16-21 
Intriguingly, a meta-analysis found that both DM types 
are associated with increased risk of hip fracture.2 In this 
review, we discuss bone metabolism and remodeling, the 
pathophysiologic mechanisms by which bone fragility 
may occur in DM, and the effects of glucose-lowering 
drugs on bone health. 
 
Bone Metabolism and Remodeling 
 
The structural components of bone consist of a largely 
mineralized extracellular matrix, collagen, and cells. Bone 
is a living organ that is continuously being remodeled, in a 
process that involves a balance in the tearing down of 
bone structure (bone resorption) and its rebuilding (bone 
formation). This resorption and formation allows for the 
repair of micro-fractures and the modification of structure 
in response to stress.22 Bone resorption is initiated by 
osteoclasts, which attach to bone surface and secrete acid 
and hydrolytic enzymes that resorb bone, releasing 
minerals and collagen fragments.23 After osteoclastic 

resorption is completed, a reversal phase takes place in 
which mononuclear cells prepare the bone surface for new 
osteoblasts to begin bone formation by laying down a 
layer of glycoprotein-rich material to which the osteoblasts 
can adhere.24 Bone formation is subsequently initiated by 
osteoblasts, which produced type I collagen and other 
proteins, such as osteocalcin, which then form osteoid, a 
substrate for which mineralization can occur. The newly 
formed osteoid then begins to accumulate matrix 
molecules and mineralize.22 In healthy adults, bone 
resorption and formation is a tightly balanced process. 
Both high or low rates of remodeling with an imbalanced 
bone resorption and formation can be associated with 
decreased or increased bone mass.  
 
The synthesis of type I collagen during the bone 
formation phase involves the intertwining of one alpha-2 
and two alpha-1 polypeptide chains to form a helical 
structure known as procollagen, followed by cleavage of 
their amino-terminal and carboxy-terminal peptides to 
form tropocollagen. The N-telopeptide (NTX) is the 
pyridinoline crosslink in the N-telopeptide region that 
joins alpha-1 chains to alpha-2 chains,25 whereas the C-
telopeptide (CTX) is a fragment of the alpha-1 peptide 
with an isomerized bond between the aspartate and the 
glycine from the carboxytelopeptide region.26 NTX and 
CTX, together with the bone-specific alkaline 
phosphatase and amino terminal propeptide of type 1 
procollagen (P1NP) are the most clinically useful 
markers of bone turnover.27,28 Osteoblasts produce 
osteocalcin, which is also used as a marker of bone 
formation.29 Furthermore, bone resorption results in the 
release of bone mineral and the collagen-rich osteoid, 
whereas osteoid formation involves the production of the 
byproducts of collagen and other proteins. These 
substances may be released in the circulation, and can be 
measured in serum and urine to provide information on 
the rate of bone resorption and formation, and are 
collectively termed in the clinic as "bone turnover 
markers" (BTM)23 (Table 1). 
 
Fracture Risk and Diabetes Mellitus 
 
Fracture risk is significantly higher in both T1DM and 
T2DM populations when compared to the general 
population.2 The incidence of hip fracture in individuals 
with T1DM were reported to be six times higher than in 
the population (mean age 65 years) and 2,5-fold higher 
than in the T2DM population.3 
 
T1DM 
A meta-analysis of 5 studies reported that T1DM is 
associated with an overall relative risk (RR) of 8,9 (95% 
CI 7,1–11,2) for hip fractures when compared with an 
age-matched nondiabetic population.2 Most studies in 
young and older, male and female individuals with 
T1DM reported a decrease in BMD at the radius and 
femur.30-38 This decrease ranges from 22 to 37%.5 
Individuals with T1DM showed decreased trabecular 

and/or cortical volumetric BMD at the distal radius or 
tibia compared with non-diabetic controls,30,39-43 and 
some studies reported the associations of these 
alterations with poor glycemic control.40, 41  
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The risk of hip fracture is particularly increased in 
individuals with T2DM.21,44,45 The risk is even higher in 
those treated with insulin3,46 and poor glycemic control,47 
as reflected by high HbA1c levels, which may indicate the 
more advanced disease state. Studies have also reported 
increased fracture risk in individuals with more 
hypoglycemic episodes.48 A meta-analysis of four cohorts 
showed that the RR of hip fractures reached 2,7 (95% CI, 
1,7-4,4).2 The risks for other fractures appear to also 
increase in T2DM compared to healthy individuals, such 
as fractures of the wrist 49 and foot,21,50 as well as of the 
vertebrae.4  
 
Although earlier studies reported lower or unchanged 
BMD, recent large studies found that in T2DM, in 
contrast with T1DM, BMD is increased when compared 
to controls.20,49, 51-60 Furthermore, this increase in BMD 
remained after adjustment for body weight and 
composition,55, 60 and ranges between 5 to 10% above age-
matched, non-diabetic controls.50 Bone fragility depends 
not only on the reduction in bone mineral mass, as 
reflected by BMD, but also from changes to the bone 
microstructure and the components of the bone material. 
This is likely to account for the increased risk of fracture 
despite the increased BMD seen in individuals with 
T2DM. Indeed, MRI studies revealed greater cortical 
porosity in individuals with T2DM compared with non-
diabetic controls,61,62 a finding repeated by a study using 
quantitative CT (Xtreme-CT), especially in those with 
fractures and/or microvascular complications.6-9 Recent 
diagnostic advances enable the measurement of in vivo 
bone material strength (BMS) by the minimally invasive, 
bone microindentation testing.7,63 Postmenopausal 
women with T2DM demonstrated lower BMS and 
greater radial cortical porosity. Poor BMS was correlated 
with poor long-term glycemic control over the past 10 
years.7 A study in a similar population with fragility 
fractures suggests that severe deficits in cortical bone 
quality, as depicted by an increase in porosity, is a likely 
cause of fragility fractures.8 Regardless of the difference 
in BMD alterations between T1DM and T2DM, DM alone 
has been shown to be predictive of increased post-
fracture mortality risk during hospitalization64 and up to 
one year after discharge65,66 in individuals with hip 
fracture.  
 
Mechanisms of DM-induced Bone Fragility 
 
The mechanisms of DM-induced bone fragility in T1DM 
and T2DM are complex and only partially overlap.67 
Individuals with T1DM are mainly experiencing β‑cell 
failure and low levels of IGF1which disrupt the function of 
osteoblasts during growth. As a result, low peak bone 
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Abstract 
 
Individuals with Type 1 diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM) are at increased risk for fragility 
fractures. Bone mineral density (BMD) is decreased in T1DM but often normal or even elevated in T2DM when 
compared with age-matched non-DM populations. However, bone turnover is decreased in both T1DM and T2DM. The 
pathophysiologic mechanisms leading to bone fragility is multifactorial, and potentially leads to reduced bone formation, 
altered bone microstructure and decreased bone strength. Interestingly, different antidiabetic treatments may influence 
fracture risk due to effects on glycemic control, triggering of hypoglycemic events or osteoblastogenesis. 
 
KeyÊwords:ÊboneÊmetabolism,ÊdiabetesÊmellitus,ÊboneÊremodeling,Êbiomarkers 

 
INTRODUCTION 
 
Diabetes mellitus (DM) is a chronic metabolic non-
communicable disease with increasing global prevalence. 
By 2015, there were over 415 million adults living with 
DM, and this number is expected to increase to 642 
million by 2040.1 Apart from the major DM-related 
complications such as cardiovascular diseases, 
osteoporotic fracture is increasingly recognized as an 
important complication of type 1 DM (T1DM) and type 2 
DM (T2DM) in both men and women.2 Worldwide, over 9 
million osteoporotic fractures occur annually, and the 
effect of reduced bone mineral density (BMD), including 
osteoporosis, is predicted to result in over 5 million 
disability adjusted life years (DALY) and 188,000 deaths 
each year. The incidence of hip fractures in individuals 
with T1DM was 383 per 100,000, six-fold higher than the 
overall incidence of hip fracture in the age-matched, non-
diabetic population.3 The odds ratio of vertebral fracture 
in T2DM was 1,86 and 4,73 in women and men,4 
respectively, with a relative risk of 1,83 (95% CI: 1,25-
1,53).5 These studies were largely done using the cross-
sectional design and showed only associations rather than 
causality of DM and the incidence of fracture. However, 
taken together, these data indeed show the increased 
fracture risk in individuals with DM. The presence of 
microvascular complications in DM have also been 
associated with reduction of BMD in T1DM5 and with 
bone micro-architectural abnormalities in T2DM.6-9 

 
Increasing evidence shows the interaction between plasma 
glucose levels and bone metabolism, revealing 
mechanisms through which bone fragility may develop in 
DM. Whether this interaction translates into increased risk 
for fragility fractures and decreased BMD in all DM 
populations remains unclear. Studies reported conflicting 
findings of changes in BMD. Whereas BMD is decreased in 
T1DM,10-15 it is either increased or unchanged in T2DM.16-21 
Intriguingly, a meta-analysis found that both DM types 
are associated with increased risk of hip fracture.2 In this 
review, we discuss bone metabolism and remodeling, the 
pathophysiologic mechanisms by which bone fragility 
may occur in DM, and the effects of glucose-lowering 
drugs on bone health. 
 
Bone Metabolism and Remodeling 
 
The structural components of bone consist of a largely 
mineralized extracellular matrix, collagen, and cells. Bone 
is a living organ that is continuously being remodeled, in a 
process that involves a balance in the tearing down of 
bone structure (bone resorption) and its rebuilding (bone 
formation). This resorption and formation allows for the 
repair of micro-fractures and the modification of structure 
in response to stress.22 Bone resorption is initiated by 
osteoclasts, which attach to bone surface and secrete acid 
and hydrolytic enzymes that resorb bone, releasing 
minerals and collagen fragments.23 After osteoclastic 

resorption is completed, a reversal phase takes place in 
which mononuclear cells prepare the bone surface for new 
osteoblasts to begin bone formation by laying down a 
layer of glycoprotein-rich material to which the osteoblasts 
can adhere.24 Bone formation is subsequently initiated by 
osteoblasts, which produced type I collagen and other 
proteins, such as osteocalcin, which then form osteoid, a 
substrate for which mineralization can occur. The newly 
formed osteoid then begins to accumulate matrix 
molecules and mineralize.22 In healthy adults, bone 
resorption and formation is a tightly balanced process. 
Both high or low rates of remodeling with an imbalanced 
bone resorption and formation can be associated with 
decreased or increased bone mass.  
 
The synthesis of type I collagen during the bone 
formation phase involves the intertwining of one alpha-2 
and two alpha-1 polypeptide chains to form a helical 
structure known as procollagen, followed by cleavage of 
their amino-terminal and carboxy-terminal peptides to 
form tropocollagen. The N-telopeptide (NTX) is the 
pyridinoline crosslink in the N-telopeptide region that 
joins alpha-1 chains to alpha-2 chains,25 whereas the C-
telopeptide (CTX) is a fragment of the alpha-1 peptide 
with an isomerized bond between the aspartate and the 
glycine from the carboxytelopeptide region.26 NTX and 
CTX, together with the bone-specific alkaline 
phosphatase and amino terminal propeptide of type 1 
procollagen (P1NP) are the most clinically useful 
markers of bone turnover.27,28 Osteoblasts produce 
osteocalcin, which is also used as a marker of bone 
formation.29 Furthermore, bone resorption results in the 
release of bone mineral and the collagen-rich osteoid, 
whereas osteoid formation involves the production of the 
byproducts of collagen and other proteins. These 
substances may be released in the circulation, and can be 
measured in serum and urine to provide information on 
the rate of bone resorption and formation, and are 
collectively termed in the clinic as "bone turnover 
markers" (BTM)23 (Table 1). 
 
Fracture Risk and Diabetes Mellitus 
 
Fracture risk is significantly higher in both T1DM and 
T2DM populations when compared to the general 
population.2 The incidence of hip fracture in individuals 
with T1DM were reported to be six times higher than in 
the population (mean age 65 years) and 2,5-fold higher 
than in the T2DM population.3 
 
T1DM 
A meta-analysis of 5 studies reported that T1DM is 
associated with an overall relative risk (RR) of 8,9 (95% 
CI 7,1–11,2) for hip fractures when compared with an 
age-matched nondiabetic population.2 Most studies in 
young and older, male and female individuals with 
T1DM reported a decrease in BMD at the radius and 
femur.30-38 This decrease ranges from 22 to 37%.5 
Individuals with T1DM showed decreased trabecular 

and/or cortical volumetric BMD at the distal radius or 
tibia compared with non-diabetic controls,30,39-43 and 
some studies reported the associations of these 
alterations with poor glycemic control.40, 41  
 
T2DM 
The risk of hip fracture is particularly increased in 
individuals with T2DM.21,44,45 The risk is even higher in 
those treated with insulin3,46 and poor glycemic control,47 
as reflected by high HbA1c levels, which may indicate the 
more advanced disease state. Studies have also reported 
increased fracture risk in individuals with more 
hypoglycemic episodes.48 A meta-analysis of four cohorts 
showed that the RR of hip fractures reached 2,7 (95% CI, 
1,7-4,4).2 The risks for other fractures appear to also 
increase in T2DM compared to healthy individuals, such 
as fractures of the wrist 49 and foot,21,50 as well as of the 
vertebrae.4  
 
Although earlier studies reported lower or unchanged 
BMD, recent large studies found that in T2DM, in 
contrast with T1DM, BMD is increased when compared 
to controls.20,49, 51-60 Furthermore, this increase in BMD 
remained after adjustment for body weight and 
composition,55, 60 and ranges between 5 to 10% above age-
matched, non-diabetic controls.50 Bone fragility depends 
not only on the reduction in bone mineral mass, as 
reflected by BMD, but also from changes to the bone 
microstructure and the components of the bone material. 
This is likely to account for the increased risk of fracture 
despite the increased BMD seen in individuals with 
T2DM. Indeed, MRI studies revealed greater cortical 
porosity in individuals with T2DM compared with non-
diabetic controls,61,62 a finding repeated by a study using 
quantitative CT (Xtreme-CT), especially in those with 
fractures and/or microvascular complications.6-9 Recent 
diagnostic advances enable the measurement of in vivo 
bone material strength (BMS) by the minimally invasive, 
bone microindentation testing.7,63 Postmenopausal 
women with T2DM demonstrated lower BMS and 
greater radial cortical porosity. Poor BMS was correlated 
with poor long-term glycemic control over the past 10 
years.7 A study in a similar population with fragility 
fractures suggests that severe deficits in cortical bone 
quality, as depicted by an increase in porosity, is a likely 
cause of fragility fractures.8 Regardless of the difference 
in BMD alterations between T1DM and T2DM, DM alone 
has been shown to be predictive of increased post-
fracture mortality risk during hospitalization64 and up to 
one year after discharge65,66 in individuals with hip 
fracture.  
 
Mechanisms of DM-induced Bone Fragility 
 
The mechanisms of DM-induced bone fragility in T1DM 
and T2DM are complex and only partially overlap.67 
Individuals with T1DM are mainly experiencing β‑cell 
failure and low levels of IGF1which disrupt the function of 
osteoblasts during growth. As a result, low peak bone 
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mass can occur at a young age.68 In contrast, individuals 
with T2DM developed bone fragility at a later stage of the  
disease, and consequently, at a later age due to the lack of 

insulin, glucose toxicity, advanced glycation end products 
(AGEs), cytokines and adipokines that are affecting 
osteocyte, bone turnover and collagen.69  

Table 1. Bone turnover markers 

Markers Full name Origin Comment 
Source of Variability 

Renal Liver Circadian 
rhythm 

Resorption       
u-CTX Urinary carboxy-

terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen, generated 
by cathepsin K 

Requires adjustment to levels of urinary creatinine 
Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-CTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of u-CTX110 

  X 

s-CTX Serum carboxy-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen, generated 
by cathepsin K 

Source of variability: food consumed (so must be collected after 
an overnight fast) 
Changes in levels of s-CTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of s-CTX110 

X X X 

u-NTX Urinary amino-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen type I 

Requires adjustment to levels of urinary creatinine 
Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-NTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of u-NTX110 

  X 

s-NTX Serum amino-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen type I, 
generated by 
cathepsin K 

Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-NTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of s-NTX110 

X  X 

s-ICTP or 
CTX-MMP 

Carboxy-terminal 
crosslinking 
telopeptide of type 
I collagen 

Osteoclastic hydrolysis 
of collagen generated 
by matrix 
metalloproteinases 

Specificity: collagen type I, with highest contribution probably 
from bone 
Marker is not responsive to usual treatments for osteoporosis 
Lower s-PICP to s-ICTP ratio were reported in T2DM12 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-ICTP111 

X X X 

u-DPD Urinary 
deoxypyridinoline 

Proteolytic hydrolysis 
of collagen, found in 
bone 

Requires adjustment to levels of urinary creatinine 
Specificity: highest contribution from bone 
Sources of variability: UV radiation 
Changes in levels of u-DPD were reported in both T1DM and 
T2DM112 
Troglitazone use in T2DM individuals is associated with a 
decrease in u-DPD111 

  X 

u-PYD Urinary pyridinoline Found in bone, 
cartilage, tendon, 
blood vessels 

Requires adjustment to urinary creatinine 
Specificity: highest contribution from bone and cartilage 
Sources of variability: active arthritis and UV radiation 

 X X 

s-TRAP Serum tartrate-
resistant acid 
phosphatase 

Includes two isoforms: 
type 5a (platelets, 
erythrocytes and other 
sources) and type 5b 
(osteoclasts) 

Sources of variability: influenced by haemolysis and blood clotting 
Changes in levels of s-OC were reported in both T1DM and 
T2DM112 
Levels of s-TRAP is affected by long-term use of insulin in T1DM36 
 

  X 

Formation       
s-OC Serum osteocalcin Hydroxyapatite-binding 

protein exclusively 
synthesised by 
osteoblasts and 
odontoblasts 

Specificity: specific marker of osteoblast function 
Rapid degradation in serum may lead to heterogeneity of OC 
fragments measured 
Sources of variability: large inter-laboratory variation 
Changes in levels of s-OC were reported in both T1DM and T2DM 

X  X 

u-OC Urinary osteocalcin Hydroxyapatite-binding 
protein exclusively 
synthesised by 
osteoblasts and 
odontoblasts 

Adjusted to levels of urinary creatinine (/Cr)  
Specificity: specific marker of osteoblast function 
Changes in levels of u-OC were reported in non-insulin 
dependent DM112 

X  X 

s-ALP Serum alkaline 
phosphatase (total) 

Ubiquitous, membrane 
bound tetrameric 
enzyme located on the 
outer cell surface of 
various tissues: liver, 
bone, intestine, spleen, 
kidney and placenta 

Specificity: non-specific for bone (about 50% is liver isoform in 
healthy individuals)  
Changes in levels of s-ALP were reported in both T1DM and 
T2DM 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-ALP111 

  X 

s-BALP Serum bone-
specific alkaline 
phosphatase 

Ubiquitous, membrane 
bound tetrameric 
enzyme located on the 
outer cell surface of 
osteoblasts 

Specificity: specific for bone, but with some cross-reactivity with 
liver isoform (up to 20%)  
Changes in levels of s-BALP were reported in T2DM112 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-BALP111 

  X 

s-PICP 
 

Procollagen type I 
C propeptide 

Precursor molecules of 
collagen type I 
synthesised by 
osteoblasts 

Specificity: mostly derived from bone collagen type I  
(around 90%).  
Short serum half-life.  
Regulated by hormones (thyroid, IGF-1)  
Lower s-PICP to s-ICTP ratio were reported in T2DM12 

  X 

s-PINP 
 

Procollagen type I 
N propeptide 

Precursor molecules of 
collagen type I 
synthesised by 
osteoblasts 

Specificity: mostly derived from bone collagen type I A 
ssay: may recognise trimer alone (intact) or trimer and 
monomer (total PINP)  
Changes in levels of s-P1NP were reported in both T1DM and 
T2DM 

  X 

Adapted from Vasikaran et al.109 

Table 2. Studies reporting on bone turnover in individuals with DM 
Study author Participants BTM measured Comments 

Reyes-Garcia et al.; 2013110 78 T2D (43 men, 35 women),  
55 controls  

OC (ns)- RIA) (DiaSorin, Stillwater, Minnesota 
USA; normal range 1.8–6.6 ng/ml, CTX ↓ EIA 
(Elecsys ß CrossLaps, Roche Diagnostics SL, 
Barcelona, Spain; normal range 0.01–6 ng/ml)  

Vertebral fractures in 27.7% of T2D and 
21.7% of controls 
Cross-sectional 

Yamamoto et al.; 2012111 255 T2D (postmenopausal 
women and men), 240 controls  

OC↓, CTX↓ (electrochemiluminescence 
immunoassay on an automated analyzer; 
Roche Diagnostics GmbH, Mannheim, 
Germany), PTH↓ 

Excluded if serum creatinine was higher 
than normal range  

Manavalan et al.; 2012112 18 T2D PM,  
27 controls PM  

OC↓, ELISA (IDS), CTX ↓ ELISA At least 1 year use of antiglycemic 
medication  
eGFR b 60 ml/min excluded  

Bhattoa et al.; 2013113 68 male T2D,  
68 male controls 

OC↓, CTX↓ electrochemiluminescence 
immunoassay (Roche Diagnostics GmbH, 
Mannheim, Germany).  

Renal disease excluded  
Case-control 

Ardawi et al.; 2013114 482 T2D PM women,  
482 controls PM  

LIASON autoanalyzer (DiaSorin Inc.,  
Stillwater, MN, USA)  

VF in 24.5% of T2D and none in controls  

Hamilton et al.; 2012115 26 T1D, 27 T2D  CTX ↑, OC (ns), PTH (ns)  
Akin et al.; 2003116  57 T2D PM,  

20 controls PM  
OC↓, NTX↓ BMI significantly lower in controls, fasting, 

chronic disease excluded 
Reyes-Garcia et al.; 2013110 78 T2D, 55 controls  CTX↓, PTH↓, enzyme immunoassay (EIA)  

and ELISA 
Vertebral fractures in 27.7% of T2D  
and 21.7% of controls 

Jiajue et al.; 2014117 236 T2D PM, 1055 controls PM  CTX↓, P1NP↓ Renal disease excluded  
Farr et al.; 20147 30 T2D PM, 30 controls PM  CTX↓, P1NP↓ Stage 4 and 5 chronic kidney diseases 

excluded 
MI significantly lower in controls. Performs 
microindentation 

Manavalan et al.; 2012112 18 T2D PM, 27 controls PM  Circulating OC(+) cells ↓  At least 1 year use of antiglycemic 
medication  
eGFR b 60 ml/min excluded  

Bhattoa et al.; 2013118  68 male T2D, 68 male controls OC↓, CTX↓ Renal disease excluded  
Gaudio et al.; 2012119  40 T2D PM, 40 controls PM  CTX↓ Renal bone disease excluded  
Ardawi et al.; 2013114  482 T2D PM, 482 controls PM  IGF-1↓, sclerostin ↑, OC↓, CTX↓, P1NP↓, NTX↓ VF in 24.5% of T2D and none in controls  
Hernandez et al.; 2013120 2431 subjects of these 45 T2D  CTX and P1NP↓ in T2DM individuals  

who use statins 
PM females and older men , Coexisting 
medical disorder that might affect bone 
metabolism was excluded.  

Sarkar and Choudhury; 
2013121 

108 T2D, 50 controls OC↓ T2D was newly diagnosed.  

Movahed et. al.; 2012122 382 PM of these 102 T2D  OC↓, CTX↓ The diabetes group is a subgroup of the 
total population. 

Sosa et al.; 1996123  47 female NIDDM,  
252 female controls 

OC (ns), ALP (ns) No renal disorders 

Chen et al.; 2013124  55 T2D, 27 controls  Plasma ALP↑, OC↓ No history of metabolic bone disease  
Alkaline phosphatase (ALP), C-terminal cross-link of collagen (CTX), estimated glomerular filtration rate (eGFR), insulin-like growth factor-1 (IGF-1), 
myocardial infarction (MI), Non-insulin dependent diabetes mellitus (NIDDM), not significant (ns), tosteocalcin (OC), procollagen type 1 N-terminal 
propeptide (P1NP), postmenopausal (PM), parathyroid hormone (PTH), type 1 diabetes (T1D), type 2 diabetes (T2D), vertebral fracture (VF), 
 
Low Bone Turnover 
Most published studies in individuals with DM have 
reported low bone turnover (Table 2). Osteocalcin level, a 
marker of bone formation, is decreased in both T1DM and 
T2DM,70-72 and is negatively correlated with HBA1c level.70 
The negative correlation with HBA1c was also reported for 
CTX, a marker of bone resorption.70 When looking 
separately at T1DM and T2DM, osteocalcin levels have 
been reported to be decreased in T1DM and only 
borderline significantly decreased in T2DM.73 Similarly, 
P1NP and NTX also tended to be lower in individuals 
with DM.5 Consistently, histological study of DM found 
decreased number of osteoblasts and osteoid.74 In general, 
the processes involved in the decreased bone formation 
in T2DM include a decrease in bone quality, alterations 
of the mesenchymal cell differentiation and bone 
microcirculation, as well as changes in osteoblasts and 
osteoclasts (Figure 1). 
 
Adipokines 
Adiponectin, a protein hormone secreted by adipose 
tissue, was found to be decreased in T2DM.75 Adiponectin 
was reported to have an anabolic effect on osteoblasts and 
inhibits osteoclastic activity in vitro.76 However, clinical 
studies reported conflicting findings on whether there 
were negative correlations between adiponectin levels and 

BMD in individuals with T2DM. Leptin, another 
adipokine which is secreted by white adipose, bone 
marrow adipocytes and osteoblastic cells, was found to be 
lower in individuals with DM compared with controls. A 
negative correlation between leptin and NTX was found in 
individuals with T2DM, whereas a positive correlation 
was found with leptin and Z-scores at the distal radius, 
but not at the femoral neck or lumbar spine.77 
Interestingly, in vitro and animal studies showed that high 
glucose level increases the expression of adipogenic 
markers such as the peroxisome proliferator-activated 
receptor (PPAR)-, adipocyte fatty acid binding protein 
(aP2), resistin and adipsin, whereas it suppresses cell 
growth, mineralization, and expression of osteogenic 
markers including Runx2, collagen I, osteocalcin, 
osteonectin.78,79 Further studies are needed to precisely 
explain the role of adiponectins in affecting bone fragility. 
 
Advanced Glycation End Products (AGEs) 
Individuals with DM have increased levels of AGEs due to 
hyperglycemia and increased levels of oxidative stress.80 
The main mechanisms by which AGEs contribute to 
damaging the bone tissue are: 1) by forming cross-links 
with target protein, permanently altering cellular 
structure, and 2) by interacting with specific receptors to 
increase oxidative stress and inflammation.81 The receptor  
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mass can occur at a young age.68 In contrast, individuals 
with T2DM developed bone fragility at a later stage of the  
disease, and consequently, at a later age due to the lack of 

insulin, glucose toxicity, advanced glycation end products 
(AGEs), cytokines and adipokines that are affecting 
osteocyte, bone turnover and collagen.69  

Table 1. Bone turnover markers 

Markers Full name Origin Comment 
Source of Variability 

Renal Liver Circadian 
rhythm 

Resorption       
u-CTX Urinary carboxy-

terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen, generated 
by cathepsin K 

Requires adjustment to levels of urinary creatinine 
Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-CTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of u-CTX110 

  X 

s-CTX Serum carboxy-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen, generated 
by cathepsin K 

Source of variability: food consumed (so must be collected after 
an overnight fast) 
Changes in levels of s-CTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of s-CTX110 

X X X 

u-NTX Urinary amino-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen type I 

Requires adjustment to levels of urinary creatinine 
Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-NTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of u-NTX110 

  X 

s-NTX Serum amino-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen type I, 
generated by 
cathepsin K 

Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-NTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of s-NTX110 

X  X 

s-ICTP or 
CTX-MMP 

Carboxy-terminal 
crosslinking 
telopeptide of type 
I collagen 

Osteoclastic hydrolysis 
of collagen generated 
by matrix 
metalloproteinases 

Specificity: collagen type I, with highest contribution probably 
from bone 
Marker is not responsive to usual treatments for osteoporosis 
Lower s-PICP to s-ICTP ratio were reported in T2DM12 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-ICTP111 

X X X 

u-DPD Urinary 
deoxypyridinoline 

Proteolytic hydrolysis 
of collagen, found in 
bone 

Requires adjustment to levels of urinary creatinine 
Specificity: highest contribution from bone 
Sources of variability: UV radiation 
Changes in levels of u-DPD were reported in both T1DM and 
T2DM112 
Troglitazone use in T2DM individuals is associated with a 
decrease in u-DPD111 

  X 

u-PYD Urinary pyridinoline Found in bone, 
cartilage, tendon, 
blood vessels 

Requires adjustment to urinary creatinine 
Specificity: highest contribution from bone and cartilage 
Sources of variability: active arthritis and UV radiation 

 X X 

s-TRAP Serum tartrate-
resistant acid 
phosphatase 

Includes two isoforms: 
type 5a (platelets, 
erythrocytes and other 
sources) and type 5b 
(osteoclasts) 

Sources of variability: influenced by haemolysis and blood clotting 
Changes in levels of s-OC were reported in both T1DM and 
T2DM112 
Levels of s-TRAP is affected by long-term use of insulin in T1DM36 
 

  X 

Formation       
s-OC Serum osteocalcin Hydroxyapatite-binding 

protein exclusively 
synthesised by 
osteoblasts and 
odontoblasts 

Specificity: specific marker of osteoblast function 
Rapid degradation in serum may lead to heterogeneity of OC 
fragments measured 
Sources of variability: large inter-laboratory variation 
Changes in levels of s-OC were reported in both T1DM and T2DM 

X  X 

u-OC Urinary osteocalcin Hydroxyapatite-binding 
protein exclusively 
synthesised by 
osteoblasts and 
odontoblasts 

Adjusted to levels of urinary creatinine (/Cr)  
Specificity: specific marker of osteoblast function 
Changes in levels of u-OC were reported in non-insulin 
dependent DM112 

X  X 

s-ALP Serum alkaline 
phosphatase (total) 

Ubiquitous, membrane 
bound tetrameric 
enzyme located on the 
outer cell surface of 
various tissues: liver, 
bone, intestine, spleen, 
kidney and placenta 

Specificity: non-specific for bone (about 50% is liver isoform in 
healthy individuals)  
Changes in levels of s-ALP were reported in both T1DM and 
T2DM 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-ALP111 

  X 

s-BALP Serum bone-
specific alkaline 
phosphatase 

Ubiquitous, membrane 
bound tetrameric 
enzyme located on the 
outer cell surface of 
osteoblasts 

Specificity: specific for bone, but with some cross-reactivity with 
liver isoform (up to 20%)  
Changes in levels of s-BALP were reported in T2DM112 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-BALP111 

  X 

s-PICP 
 

Procollagen type I 
C propeptide 

Precursor molecules of 
collagen type I 
synthesised by 
osteoblasts 

Specificity: mostly derived from bone collagen type I  
(around 90%).  
Short serum half-life.  
Regulated by hormones (thyroid, IGF-1)  
Lower s-PICP to s-ICTP ratio were reported in T2DM12 

  X 

s-PINP 
 

Procollagen type I 
N propeptide 

Precursor molecules of 
collagen type I 
synthesised by 
osteoblasts 

Specificity: mostly derived from bone collagen type I A 
ssay: may recognise trimer alone (intact) or trimer and 
monomer (total PINP)  
Changes in levels of s-P1NP were reported in both T1DM and 
T2DM 

  X 

Adapted from Vasikaran et al.109 

Table 2. Studies reporting on bone turnover in individuals with DM 
Study author Participants BTM measured Comments 

Reyes-Garcia et al.; 2013110 78 T2D (43 men, 35 women),  
55 controls  

OC (ns)- RIA) (DiaSorin, Stillwater, Minnesota 
USA; normal range 1.8–6.6 ng/ml, CTX ↓ EIA 
(Elecsys ß CrossLaps, Roche Diagnostics SL, 
Barcelona, Spain; normal range 0.01–6 ng/ml)  

Vertebral fractures in 27.7% of T2D and 
21.7% of controls 
Cross-sectional 

Yamamoto et al.; 2012111 255 T2D (postmenopausal 
women and men), 240 controls  

OC↓, CTX↓ (electrochemiluminescence 
immunoassay on an automated analyzer; 
Roche Diagnostics GmbH, Mannheim, 
Germany), PTH↓ 

Excluded if serum creatinine was higher 
than normal range  

Manavalan et al.; 2012112 18 T2D PM,  
27 controls PM  

OC↓, ELISA (IDS), CTX ↓ ELISA At least 1 year use of antiglycemic 
medication  
eGFR b 60 ml/min excluded  

Bhattoa et al.; 2013113 68 male T2D,  
68 male controls 

OC↓, CTX↓ electrochemiluminescence 
immunoassay (Roche Diagnostics GmbH, 
Mannheim, Germany).  

Renal disease excluded  
Case-control 

Ardawi et al.; 2013114 482 T2D PM women,  
482 controls PM  

LIASON autoanalyzer (DiaSorin Inc.,  
Stillwater, MN, USA)  

VF in 24.5% of T2D and none in controls  

Hamilton et al.; 2012115 26 T1D, 27 T2D  CTX ↑, OC (ns), PTH (ns)  
Akin et al.; 2003116  57 T2D PM,  

20 controls PM  
OC↓, NTX↓ BMI significantly lower in controls, fasting, 

chronic disease excluded 
Reyes-Garcia et al.; 2013110 78 T2D, 55 controls  CTX↓, PTH↓, enzyme immunoassay (EIA)  

and ELISA 
Vertebral fractures in 27.7% of T2D  
and 21.7% of controls 

Jiajue et al.; 2014117 236 T2D PM, 1055 controls PM  CTX↓, P1NP↓ Renal disease excluded  
Farr et al.; 20147 30 T2D PM, 30 controls PM  CTX↓, P1NP↓ Stage 4 and 5 chronic kidney diseases 

excluded 
MI significantly lower in controls. Performs 
microindentation 

Manavalan et al.; 2012112 18 T2D PM, 27 controls PM  Circulating OC(+) cells ↓  At least 1 year use of antiglycemic 
medication  
eGFR b 60 ml/min excluded  

Bhattoa et al.; 2013118  68 male T2D, 68 male controls OC↓, CTX↓ Renal disease excluded  
Gaudio et al.; 2012119  40 T2D PM, 40 controls PM  CTX↓ Renal bone disease excluded  
Ardawi et al.; 2013114  482 T2D PM, 482 controls PM  IGF-1↓, sclerostin ↑, OC↓, CTX↓, P1NP↓, NTX↓ VF in 24.5% of T2D and none in controls  
Hernandez et al.; 2013120 2431 subjects of these 45 T2D  CTX and P1NP↓ in T2DM individuals  

who use statins 
PM females and older men , Coexisting 
medical disorder that might affect bone 
metabolism was excluded.  

Sarkar and Choudhury; 
2013121 

108 T2D, 50 controls OC↓ T2D was newly diagnosed.  

Movahed et. al.; 2012122 382 PM of these 102 T2D  OC↓, CTX↓ The diabetes group is a subgroup of the 
total population. 

Sosa et al.; 1996123  47 female NIDDM,  
252 female controls 

OC (ns), ALP (ns) No renal disorders 

Chen et al.; 2013124  55 T2D, 27 controls  Plasma ALP↑, OC↓ No history of metabolic bone disease  
Alkaline phosphatase (ALP), C-terminal cross-link of collagen (CTX), estimated glomerular filtration rate (eGFR), insulin-like growth factor-1 (IGF-1), 
myocardial infarction (MI), Non-insulin dependent diabetes mellitus (NIDDM), not significant (ns), tosteocalcin (OC), procollagen type 1 N-terminal 
propeptide (P1NP), postmenopausal (PM), parathyroid hormone (PTH), type 1 diabetes (T1D), type 2 diabetes (T2D), vertebral fracture (VF), 
 
Low Bone Turnover 
Most published studies in individuals with DM have 
reported low bone turnover (Table 2). Osteocalcin level, a 
marker of bone formation, is decreased in both T1DM and 
T2DM,70-72 and is negatively correlated with HBA1c level.70 
The negative correlation with HBA1c was also reported for 
CTX, a marker of bone resorption.70 When looking 
separately at T1DM and T2DM, osteocalcin levels have 
been reported to be decreased in T1DM and only 
borderline significantly decreased in T2DM.73 Similarly, 
P1NP and NTX also tended to be lower in individuals 
with DM.5 Consistently, histological study of DM found 
decreased number of osteoblasts and osteoid.74 In general, 
the processes involved in the decreased bone formation 
in T2DM include a decrease in bone quality, alterations 
of the mesenchymal cell differentiation and bone 
microcirculation, as well as changes in osteoblasts and 
osteoclasts (Figure 1). 
 
Adipokines 
Adiponectin, a protein hormone secreted by adipose 
tissue, was found to be decreased in T2DM.75 Adiponectin 
was reported to have an anabolic effect on osteoblasts and 
inhibits osteoclastic activity in vitro.76 However, clinical 
studies reported conflicting findings on whether there 
were negative correlations between adiponectin levels and 

BMD in individuals with T2DM. Leptin, another 
adipokine which is secreted by white adipose, bone 
marrow adipocytes and osteoblastic cells, was found to be 
lower in individuals with DM compared with controls. A 
negative correlation between leptin and NTX was found in 
individuals with T2DM, whereas a positive correlation 
was found with leptin and Z-scores at the distal radius, 
but not at the femoral neck or lumbar spine.77 
Interestingly, in vitro and animal studies showed that high 
glucose level increases the expression of adipogenic 
markers such as the peroxisome proliferator-activated 
receptor (PPAR)-, adipocyte fatty acid binding protein 
(aP2), resistin and adipsin, whereas it suppresses cell 
growth, mineralization, and expression of osteogenic 
markers including Runx2, collagen I, osteocalcin, 
osteonectin.78,79 Further studies are needed to precisely 
explain the role of adiponectins in affecting bone fragility. 
 
Advanced Glycation End Products (AGEs) 
Individuals with DM have increased levels of AGEs due to 
hyperglycemia and increased levels of oxidative stress.80 
The main mechanisms by which AGEs contribute to 
damaging the bone tissue are: 1) by forming cross-links 
with target protein, permanently altering cellular 
structure, and 2) by interacting with specific receptors to 
increase oxidative stress and inflammation.81 The receptor  
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mass can occur at a young age.68 In contrast, individuals 
with T2DM developed bone fragility at a later stage of the  
disease, and consequently, at a later age due to the lack of 

insulin, glucose toxicity, advanced glycation end products 
(AGEs), cytokines and adipokines that are affecting 
osteocyte, bone turnover and collagen.69  

Table 1. Bone turnover markers 

Markers Full name Origin Comment 
Source of Variability 

Renal Liver Circadian 
rhythm 

Resorption       
u-CTX Urinary carboxy-

terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen, generated 
by cathepsin K 

Requires adjustment to levels of urinary creatinine 
Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-CTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of u-CTX110 

  X 

s-CTX Serum carboxy-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen, generated 
by cathepsin K 

Source of variability: food consumed (so must be collected after 
an overnight fast) 
Changes in levels of s-CTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of s-CTX110 

X X X 

u-NTX Urinary amino-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen type I 

Requires adjustment to levels of urinary creatinine 
Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-NTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of u-NTX110 

  X 

s-NTX Serum amino-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen type I, 
generated by 
cathepsin K 

Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-NTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of s-NTX110 

X  X 

s-ICTP or 
CTX-MMP 

Carboxy-terminal 
crosslinking 
telopeptide of type 
I collagen 

Osteoclastic hydrolysis 
of collagen generated 
by matrix 
metalloproteinases 

Specificity: collagen type I, with highest contribution probably 
from bone 
Marker is not responsive to usual treatments for osteoporosis 
Lower s-PICP to s-ICTP ratio were reported in T2DM12 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-ICTP111 

X X X 

u-DPD Urinary 
deoxypyridinoline 

Proteolytic hydrolysis 
of collagen, found in 
bone 

Requires adjustment to levels of urinary creatinine 
Specificity: highest contribution from bone 
Sources of variability: UV radiation 
Changes in levels of u-DPD were reported in both T1DM and 
T2DM112 
Troglitazone use in T2DM individuals is associated with a 
decrease in u-DPD111 

  X 

u-PYD Urinary pyridinoline Found in bone, 
cartilage, tendon, 
blood vessels 

Requires adjustment to urinary creatinine 
Specificity: highest contribution from bone and cartilage 
Sources of variability: active arthritis and UV radiation 

 X X 

s-TRAP Serum tartrate-
resistant acid 
phosphatase 

Includes two isoforms: 
type 5a (platelets, 
erythrocytes and other 
sources) and type 5b 
(osteoclasts) 

Sources of variability: influenced by haemolysis and blood clotting 
Changes in levels of s-OC were reported in both T1DM and 
T2DM112 
Levels of s-TRAP is affected by long-term use of insulin in T1DM36 
 

  X 

Formation       
s-OC Serum osteocalcin Hydroxyapatite-binding 

protein exclusively 
synthesised by 
osteoblasts and 
odontoblasts 

Specificity: specific marker of osteoblast function 
Rapid degradation in serum may lead to heterogeneity of OC 
fragments measured 
Sources of variability: large inter-laboratory variation 
Changes in levels of s-OC were reported in both T1DM and T2DM 

X  X 

u-OC Urinary osteocalcin Hydroxyapatite-binding 
protein exclusively 
synthesised by 
osteoblasts and 
odontoblasts 

Adjusted to levels of urinary creatinine (/Cr)  
Specificity: specific marker of osteoblast function 
Changes in levels of u-OC were reported in non-insulin 
dependent DM112 

X  X 

s-ALP Serum alkaline 
phosphatase (total) 

Ubiquitous, membrane 
bound tetrameric 
enzyme located on the 
outer cell surface of 
various tissues: liver, 
bone, intestine, spleen, 
kidney and placenta 

Specificity: non-specific for bone (about 50% is liver isoform in 
healthy individuals)  
Changes in levels of s-ALP were reported in both T1DM and 
T2DM 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-ALP111 

  X 

s-BALP Serum bone-
specific alkaline 
phosphatase 

Ubiquitous, membrane 
bound tetrameric 
enzyme located on the 
outer cell surface of 
osteoblasts 

Specificity: specific for bone, but with some cross-reactivity with 
liver isoform (up to 20%)  
Changes in levels of s-BALP were reported in T2DM112 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-BALP111 

  X 

s-PICP 
 

Procollagen type I 
C propeptide 

Precursor molecules of 
collagen type I 
synthesised by 
osteoblasts 

Specificity: mostly derived from bone collagen type I  
(around 90%).  
Short serum half-life.  
Regulated by hormones (thyroid, IGF-1)  
Lower s-PICP to s-ICTP ratio were reported in T2DM12 

  X 

s-PINP 
 

Procollagen type I 
N propeptide 

Precursor molecules of 
collagen type I 
synthesised by 
osteoblasts 

Specificity: mostly derived from bone collagen type I A 
ssay: may recognise trimer alone (intact) or trimer and 
monomer (total PINP)  
Changes in levels of s-P1NP were reported in both T1DM and 
T2DM 

  X 

Adapted from Vasikaran et al.109 

Table 2. Studies reporting on bone turnover in individuals with DM 
Study author Participants BTM measured Comments 

Reyes-Garcia et al.; 2013110 78 T2D (43 men, 35 women),  
55 controls  

OC (ns)- RIA) (DiaSorin, Stillwater, Minnesota 
USA; normal range 1.8–6.6 ng/ml, CTX ↓ EIA 
(Elecsys ß CrossLaps, Roche Diagnostics SL, 
Barcelona, Spain; normal range 0.01–6 ng/ml)  

Vertebral fractures in 27.7% of T2D and 
21.7% of controls 
Cross-sectional 

Yamamoto et al.; 2012111 255 T2D (postmenopausal 
women and men), 240 controls  

OC↓, CTX↓ (electrochemiluminescence 
immunoassay on an automated analyzer; 
Roche Diagnostics GmbH, Mannheim, 
Germany), PTH↓ 

Excluded if serum creatinine was higher 
than normal range  

Manavalan et al.; 2012112 18 T2D PM,  
27 controls PM  

OC↓, ELISA (IDS), CTX ↓ ELISA At least 1 year use of antiglycemic 
medication  
eGFR b 60 ml/min excluded  

Bhattoa et al.; 2013113 68 male T2D,  
68 male controls 

OC↓, CTX↓ electrochemiluminescence 
immunoassay (Roche Diagnostics GmbH, 
Mannheim, Germany).  

Renal disease excluded  
Case-control 

Ardawi et al.; 2013114 482 T2D PM women,  
482 controls PM  

LIASON autoanalyzer (DiaSorin Inc.,  
Stillwater, MN, USA)  

VF in 24.5% of T2D and none in controls  

Hamilton et al.; 2012115 26 T1D, 27 T2D  CTX ↑, OC (ns), PTH (ns)  
Akin et al.; 2003116  57 T2D PM,  

20 controls PM  
OC↓, NTX↓ BMI significantly lower in controls, fasting, 

chronic disease excluded 
Reyes-Garcia et al.; 2013110 78 T2D, 55 controls  CTX↓, PTH↓, enzyme immunoassay (EIA)  

and ELISA 
Vertebral fractures in 27.7% of T2D  
and 21.7% of controls 

Jiajue et al.; 2014117 236 T2D PM, 1055 controls PM  CTX↓, P1NP↓ Renal disease excluded  
Farr et al.; 20147 30 T2D PM, 30 controls PM  CTX↓, P1NP↓ Stage 4 and 5 chronic kidney diseases 

excluded 
MI significantly lower in controls. Performs 
microindentation 

Manavalan et al.; 2012112 18 T2D PM, 27 controls PM  Circulating OC(+) cells ↓  At least 1 year use of antiglycemic 
medication  
eGFR b 60 ml/min excluded  

Bhattoa et al.; 2013118  68 male T2D, 68 male controls OC↓, CTX↓ Renal disease excluded  
Gaudio et al.; 2012119  40 T2D PM, 40 controls PM  CTX↓ Renal bone disease excluded  
Ardawi et al.; 2013114  482 T2D PM, 482 controls PM  IGF-1↓, sclerostin ↑, OC↓, CTX↓, P1NP↓, NTX↓ VF in 24.5% of T2D and none in controls  
Hernandez et al.; 2013120 2431 subjects of these 45 T2D  CTX and P1NP↓ in T2DM individuals  

who use statins 
PM females and older men , Coexisting 
medical disorder that might affect bone 
metabolism was excluded.  

Sarkar and Choudhury; 
2013121 

108 T2D, 50 controls OC↓ T2D was newly diagnosed.  

Movahed et. al.; 2012122 382 PM of these 102 T2D  OC↓, CTX↓ The diabetes group is a subgroup of the 
total population. 

Sosa et al.; 1996123  47 female NIDDM,  
252 female controls 

OC (ns), ALP (ns) No renal disorders 

Chen et al.; 2013124  55 T2D, 27 controls  Plasma ALP↑, OC↓ No history of metabolic bone disease  
Alkaline phosphatase (ALP), C-terminal cross-link of collagen (CTX), estimated glomerular filtration rate (eGFR), insulin-like growth factor-1 (IGF-1), 
myocardial infarction (MI), Non-insulin dependent diabetes mellitus (NIDDM), not significant (ns), tosteocalcin (OC), procollagen type 1 N-terminal 
propeptide (P1NP), postmenopausal (PM), parathyroid hormone (PTH), type 1 diabetes (T1D), type 2 diabetes (T2D), vertebral fracture (VF), 
 
Low Bone Turnover 
Most published studies in individuals with DM have 
reported low bone turnover (Table 2). Osteocalcin level, a 
marker of bone formation, is decreased in both T1DM and 
T2DM,70-72 and is negatively correlated with HBA1c level.70 
The negative correlation with HBA1c was also reported for 
CTX, a marker of bone resorption.70 When looking 
separately at T1DM and T2DM, osteocalcin levels have 
been reported to be decreased in T1DM and only 
borderline significantly decreased in T2DM.73 Similarly, 
P1NP and NTX also tended to be lower in individuals 
with DM.5 Consistently, histological study of DM found 
decreased number of osteoblasts and osteoid.74 In general, 
the processes involved in the decreased bone formation 
in T2DM include a decrease in bone quality, alterations 
of the mesenchymal cell differentiation and bone 
microcirculation, as well as changes in osteoblasts and 
osteoclasts (Figure 1). 
 
Adipokines 
Adiponectin, a protein hormone secreted by adipose 
tissue, was found to be decreased in T2DM.75 Adiponectin 
was reported to have an anabolic effect on osteoblasts and 
inhibits osteoclastic activity in vitro.76 However, clinical 
studies reported conflicting findings on whether there 
were negative correlations between adiponectin levels and 

BMD in individuals with T2DM. Leptin, another 
adipokine which is secreted by white adipose, bone 
marrow adipocytes and osteoblastic cells, was found to be 
lower in individuals with DM compared with controls. A 
negative correlation between leptin and NTX was found in 
individuals with T2DM, whereas a positive correlation 
was found with leptin and Z-scores at the distal radius, 
but not at the femoral neck or lumbar spine.77 
Interestingly, in vitro and animal studies showed that high 
glucose level increases the expression of adipogenic 
markers such as the peroxisome proliferator-activated 
receptor (PPAR)-, adipocyte fatty acid binding protein 
(aP2), resistin and adipsin, whereas it suppresses cell 
growth, mineralization, and expression of osteogenic 
markers including Runx2, collagen I, osteocalcin, 
osteonectin.78,79 Further studies are needed to precisely 
explain the role of adiponectins in affecting bone fragility. 
 
Advanced Glycation End Products (AGEs) 
Individuals with DM have increased levels of AGEs due to 
hyperglycemia and increased levels of oxidative stress.80 
The main mechanisms by which AGEs contribute to 
damaging the bone tissue are: 1) by forming cross-links 
with target protein, permanently altering cellular 
structure, and 2) by interacting with specific receptors to 
increase oxidative stress and inflammation.81 The receptor  
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mass can occur at a young age.68 In contrast, individuals 
with T2DM developed bone fragility at a later stage of the  
disease, and consequently, at a later age due to the lack of 

insulin, glucose toxicity, advanced glycation end products 
(AGEs), cytokines and adipokines that are affecting 
osteocyte, bone turnover and collagen.69  

Table 1. Bone turnover markers 

Markers Full name Origin Comment 
Source of Variability 

Renal Liver Circadian 
rhythm 

Resorption       
u-CTX Urinary carboxy-

terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen, generated 
by cathepsin K 

Requires adjustment to levels of urinary creatinine 
Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-CTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of u-CTX110 

  X 

s-CTX Serum carboxy-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen, generated 
by cathepsin K 

Source of variability: food consumed (so must be collected after 
an overnight fast) 
Changes in levels of s-CTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of s-CTX110 

X X X 

u-NTX Urinary amino-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen type I 

Requires adjustment to levels of urinary creatinine 
Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-NTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of u-NTX110 

  X 

s-NTX Serum amino-
terminal cross-
linking telopeptide 
of type I collagen 

Osteoclastic hydrolysis 
of collagen type I, 
generated by 
cathepsin K 

Specificity: collagen type I, with highest contribution probably 
from bone 
Changes in levels of u-NTX were reported in both T1DM and 
T2DM 
Pioglitazone is associated with increased levels of s-NTX110 

X  X 

s-ICTP or 
CTX-MMP 

Carboxy-terminal 
crosslinking 
telopeptide of type 
I collagen 

Osteoclastic hydrolysis 
of collagen generated 
by matrix 
metalloproteinases 

Specificity: collagen type I, with highest contribution probably 
from bone 
Marker is not responsive to usual treatments for osteoporosis 
Lower s-PICP to s-ICTP ratio were reported in T2DM12 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-ICTP111 

X X X 

u-DPD Urinary 
deoxypyridinoline 

Proteolytic hydrolysis 
of collagen, found in 
bone 

Requires adjustment to levels of urinary creatinine 
Specificity: highest contribution from bone 
Sources of variability: UV radiation 
Changes in levels of u-DPD were reported in both T1DM and 
T2DM112 
Troglitazone use in T2DM individuals is associated with a 
decrease in u-DPD111 

  X 

u-PYD Urinary pyridinoline Found in bone, 
cartilage, tendon, 
blood vessels 

Requires adjustment to urinary creatinine 
Specificity: highest contribution from bone and cartilage 
Sources of variability: active arthritis and UV radiation 

 X X 

s-TRAP Serum tartrate-
resistant acid 
phosphatase 

Includes two isoforms: 
type 5a (platelets, 
erythrocytes and other 
sources) and type 5b 
(osteoclasts) 

Sources of variability: influenced by haemolysis and blood clotting 
Changes in levels of s-OC were reported in both T1DM and 
T2DM112 
Levels of s-TRAP is affected by long-term use of insulin in T1DM36 
 

  X 

Formation       
s-OC Serum osteocalcin Hydroxyapatite-binding 

protein exclusively 
synthesised by 
osteoblasts and 
odontoblasts 

Specificity: specific marker of osteoblast function 
Rapid degradation in serum may lead to heterogeneity of OC 
fragments measured 
Sources of variability: large inter-laboratory variation 
Changes in levels of s-OC were reported in both T1DM and T2DM 

X  X 

u-OC Urinary osteocalcin Hydroxyapatite-binding 
protein exclusively 
synthesised by 
osteoblasts and 
odontoblasts 

Adjusted to levels of urinary creatinine (/Cr)  
Specificity: specific marker of osteoblast function 
Changes in levels of u-OC were reported in non-insulin 
dependent DM112 

X  X 

s-ALP Serum alkaline 
phosphatase (total) 

Ubiquitous, membrane 
bound tetrameric 
enzyme located on the 
outer cell surface of 
various tissues: liver, 
bone, intestine, spleen, 
kidney and placenta 

Specificity: non-specific for bone (about 50% is liver isoform in 
healthy individuals)  
Changes in levels of s-ALP were reported in both T1DM and 
T2DM 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-ALP111 

  X 

s-BALP Serum bone-
specific alkaline 
phosphatase 

Ubiquitous, membrane 
bound tetrameric 
enzyme located on the 
outer cell surface of 
osteoblasts 

Specificity: specific for bone, but with some cross-reactivity with 
liver isoform (up to 20%)  
Changes in levels of s-BALP were reported in T2DM112 
Troglitazone use in T2DM individuals is associated with a 
decrease in s-BALP111 

  X 

s-PICP 
 

Procollagen type I 
C propeptide 

Precursor molecules of 
collagen type I 
synthesised by 
osteoblasts 

Specificity: mostly derived from bone collagen type I  
(around 90%).  
Short serum half-life.  
Regulated by hormones (thyroid, IGF-1)  
Lower s-PICP to s-ICTP ratio were reported in T2DM12 

  X 

s-PINP 
 

Procollagen type I 
N propeptide 

Precursor molecules of 
collagen type I 
synthesised by 
osteoblasts 

Specificity: mostly derived from bone collagen type I A 
ssay: may recognise trimer alone (intact) or trimer and 
monomer (total PINP)  
Changes in levels of s-P1NP were reported in both T1DM and 
T2DM 

  X 

Adapted from Vasikaran et al.109 

Table 2. Studies reporting on bone turnover in individuals with DM 
Study author Participants BTM measured Comments 

Reyes-Garcia et al.; 2013110 78 T2D (43 men, 35 women),  
55 controls  

OC (ns)- RIA) (DiaSorin, Stillwater, Minnesota 
USA; normal range 1.8–6.6 ng/ml, CTX ↓ EIA 
(Elecsys ß CrossLaps, Roche Diagnostics SL, 
Barcelona, Spain; normal range 0.01–6 ng/ml)  

Vertebral fractures in 27.7% of T2D and 
21.7% of controls 
Cross-sectional 

Yamamoto et al.; 2012111 255 T2D (postmenopausal 
women and men), 240 controls  

OC↓, CTX↓ (electrochemiluminescence 
immunoassay on an automated analyzer; 
Roche Diagnostics GmbH, Mannheim, 
Germany), PTH↓ 

Excluded if serum creatinine was higher 
than normal range  

Manavalan et al.; 2012112 18 T2D PM,  
27 controls PM  

OC↓, ELISA (IDS), CTX ↓ ELISA At least 1 year use of antiglycemic 
medication  
eGFR b 60 ml/min excluded  

Bhattoa et al.; 2013113 68 male T2D,  
68 male controls 

OC↓, CTX↓ electrochemiluminescence 
immunoassay (Roche Diagnostics GmbH, 
Mannheim, Germany).  

Renal disease excluded  
Case-control 

Ardawi et al.; 2013114 482 T2D PM women,  
482 controls PM  

LIASON autoanalyzer (DiaSorin Inc.,  
Stillwater, MN, USA)  

VF in 24.5% of T2D and none in controls  

Hamilton et al.; 2012115 26 T1D, 27 T2D  CTX ↑, OC (ns), PTH (ns)  
Akin et al.; 2003116  57 T2D PM,  

20 controls PM  
OC↓, NTX↓ BMI significantly lower in controls, fasting, 

chronic disease excluded 
Reyes-Garcia et al.; 2013110 78 T2D, 55 controls  CTX↓, PTH↓, enzyme immunoassay (EIA)  

and ELISA 
Vertebral fractures in 27.7% of T2D  
and 21.7% of controls 

Jiajue et al.; 2014117 236 T2D PM, 1055 controls PM  CTX↓, P1NP↓ Renal disease excluded  
Farr et al.; 20147 30 T2D PM, 30 controls PM  CTX↓, P1NP↓ Stage 4 and 5 chronic kidney diseases 

excluded 
MI significantly lower in controls. Performs 
microindentation 

Manavalan et al.; 2012112 18 T2D PM, 27 controls PM  Circulating OC(+) cells ↓  At least 1 year use of antiglycemic 
medication  
eGFR b 60 ml/min excluded  

Bhattoa et al.; 2013118  68 male T2D, 68 male controls OC↓, CTX↓ Renal disease excluded  
Gaudio et al.; 2012119  40 T2D PM, 40 controls PM  CTX↓ Renal bone disease excluded  
Ardawi et al.; 2013114  482 T2D PM, 482 controls PM  IGF-1↓, sclerostin ↑, OC↓, CTX↓, P1NP↓, NTX↓ VF in 24.5% of T2D and none in controls  
Hernandez et al.; 2013120 2431 subjects of these 45 T2D  CTX and P1NP↓ in T2DM individuals  

who use statins 
PM females and older men , Coexisting 
medical disorder that might affect bone 
metabolism was excluded.  

Sarkar and Choudhury; 
2013121 

108 T2D, 50 controls OC↓ T2D was newly diagnosed.  

Movahed et. al.; 2012122 382 PM of these 102 T2D  OC↓, CTX↓ The diabetes group is a subgroup of the 
total population. 

Sosa et al.; 1996123  47 female NIDDM,  
252 female controls 

OC (ns), ALP (ns) No renal disorders 

Chen et al.; 2013124  55 T2D, 27 controls  Plasma ALP↑, OC↓ No history of metabolic bone disease  
Alkaline phosphatase (ALP), C-terminal cross-link of collagen (CTX), estimated glomerular filtration rate (eGFR), insulin-like growth factor-1 (IGF-1), 
myocardial infarction (MI), Non-insulin dependent diabetes mellitus (NIDDM), not significant (ns), tosteocalcin (OC), procollagen type 1 N-terminal 
propeptide (P1NP), postmenopausal (PM), parathyroid hormone (PTH), type 1 diabetes (T1D), type 2 diabetes (T2D), vertebral fracture (VF), 
 
Low Bone Turnover 
Most published studies in individuals with DM have 
reported low bone turnover (Table 2). Osteocalcin level, a 
marker of bone formation, is decreased in both T1DM and 
T2DM,70-72 and is negatively correlated with HBA1c level.70 
The negative correlation with HBA1c was also reported for 
CTX, a marker of bone resorption.70 When looking 
separately at T1DM and T2DM, osteocalcin levels have 
been reported to be decreased in T1DM and only 
borderline significantly decreased in T2DM.73 Similarly, 
P1NP and NTX also tended to be lower in individuals 
with DM.5 Consistently, histological study of DM found 
decreased number of osteoblasts and osteoid.74 In general, 
the processes involved in the decreased bone formation 
in T2DM include a decrease in bone quality, alterations 
of the mesenchymal cell differentiation and bone 
microcirculation, as well as changes in osteoblasts and 
osteoclasts (Figure 1). 
 
Adipokines 
Adiponectin, a protein hormone secreted by adipose 
tissue, was found to be decreased in T2DM.75 Adiponectin 
was reported to have an anabolic effect on osteoblasts and 
inhibits osteoclastic activity in vitro.76 However, clinical 
studies reported conflicting findings on whether there 
were negative correlations between adiponectin levels and 

BMD in individuals with T2DM. Leptin, another 
adipokine which is secreted by white adipose, bone 
marrow adipocytes and osteoblastic cells, was found to be 
lower in individuals with DM compared with controls. A 
negative correlation between leptin and NTX was found in 
individuals with T2DM, whereas a positive correlation 
was found with leptin and Z-scores at the distal radius, 
but not at the femoral neck or lumbar spine.77 
Interestingly, in vitro and animal studies showed that high 
glucose level increases the expression of adipogenic 
markers such as the peroxisome proliferator-activated 
receptor (PPAR)-, adipocyte fatty acid binding protein 
(aP2), resistin and adipsin, whereas it suppresses cell 
growth, mineralization, and expression of osteogenic 
markers including Runx2, collagen I, osteocalcin, 
osteonectin.78,79 Further studies are needed to precisely 
explain the role of adiponectins in affecting bone fragility. 
 
Advanced Glycation End Products (AGEs) 
Individuals with DM have increased levels of AGEs due to 
hyperglycemia and increased levels of oxidative stress.80 
The main mechanisms by which AGEs contribute to 
damaging the bone tissue are: 1) by forming cross-links 
with target protein, permanently altering cellular 
structure, and 2) by interacting with specific receptors to 
increase oxidative stress and inflammation.81 The receptor  
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Figure 1. Process involved in the decrease of bone turnover and increase of fracture risk. 
 
for AGEs (RAGE) initiates the intracellular signaling 
through the binding of AGEs.82 The soluble isoform of 
RAGE (known as soluble RAGE, sRAGE) is thought to be 
produced by proteolytic cleavage of disintegrin and 
metalloproteinase domain-containing proteins (ADAMs). 
Activation of the RAGE signaling pathway leads to a 
positive feedback loop by enhancing the NF-kB 
expression. Subsequently, important inflammatory 
mediators, including tumor necrosis factor-alpha (TNF-α), 
interleukin-1 (IL-1), IL-6, and C-reactive protein (CRP) are 
upregulated through both AGE- and NF-kB-mediated 
pathways.82 Increased AGE concentration is negatively 
associated with bone density and mineralization,83 and the 
cross-linking of AGE with collagen alters the mechanical 
properties of bone, disrupting its remodeling, increasing 
its stiffness and fragility.84-86 Pentosidine, a well-known 
AGE, was also shown to disrupt osteoblast 
differentiation.87 Studies found that poor glycemic control 
was associated with increased risk of fractures in 
individuals with DM, and suggest that HbA1c level of <8% 
could reduce fracture risk in individuals with DM.  
 
Insulin and IGF1 
Insulin exerts an anabolic effect on bones by promoting 
osteoblast proliferation and differentiation.88 Animal 
studies have shown that diabetic rodents have impaired 
bone formation following bone injury whereas insulin 
injection normalized it.89 Insulin deficiency, as in T1DM, is 
characterized by low levels or activity of insulin-like 
growth factor 1 (IGF1). The stimulating activity of IGF1 on 
osteoblasts is inhibited by high concentration of AGEs or 
glucose.90,91 In contrast with T1DM, T2DM is a disease that 
mainly shows insulin resistance. It remains unclear how in 
T2DM insulin resistance and insulin deficiency at its later 
stage may affect bone metabolism and fragility.  

Pro-inflammatory cytokines  
Pro-inflammatory cytokines have been implicated in both 
T1DM and T2DM and in the development of 
complications of both diseases. Elevated pro-inflammatory 
cytokine levels, such as TNF and IL-6, can activate 
osteoclastogenesis and inhibit osteoblast differentiation.92,93 
Indirectly, the reactive oxygen species generated due to 
the exposure of tissue to IL-1, IL-6 and TNF can affect the 
differentiation and survival of osteoclasts, osteoblasts, 
and osteocytes.  
 
Glucose-lowering Drugs and Bone Metabolism 
 
Antidiabetic treatment is aimed at achieving good glucose 
control to reduce the risk of complications. Data showed 
that 1% reduction in HBA1c levels led to 37% reduction in 
microvascular complication endpoints.94 As HBA1c, 
microvascular complications and bone fragility have been 
shown to be interrelated, it is reasonable to consider that 
optimal glucose control may reduce fracture risk. 
Individuals with poor glycemic control have increased risk 
for fractures.47,95,96 In individuals with T2DM, HBA1c levels 
7,5% were reported to have 62% higher risk for fractures 
compared to those with HBA1c levels <7,5%. The ACCORD 
trial reported that there was no substantial benefit for 
fracture prevention or BMD changes in lowering HBA1c 

below 7,5%. 
 
Insulin was shown to increase the risk of falls in insulin-
treated individuals if their HBA1c levels were 6%. It 
appeared that more aggressive glycemic control in elderly 
individuals with long term disease might increase 
hypoglycemic events and thus the risk for falls and 
fractures.97 Metformin, the first line drug for DM, was 
found from most clinical studies to have positive or 

neutral effect on BMD and fracture risk in large 
cohorts.46,98,99 Sulfonylureas show neutral effect on BTM 
levels, and studies on its clinical effect has not been 
established.46 However, sulfonylureas should be avoided 
in individuals at risk for bone fragility due to its risk for 
inducing hypoglycemic events.67,100 Thiazolidinediones, 
which includes rosiglitazone and pioglitazone, activate 
peroxisome proliferator-activated receptors (PPARs), 
particularly PPAR-γ. In vitro and in vivo studies show 
increased adipogenesis and impaired osteoblastogenesis. 
Meta-analyses confirmed an increased risk for fractures 
(OR 2.23, 95% CI 1.65–3.01101 and OR=1.94; 95%CI: 1.60-
2.35102) in women treated with pioglitazone or 
rosiglitazone, but not in men. The evidence on the incretin-
based treatments, GLP1 analogues and DPP4 inhibitors, 
are less conclusive.67 A meta-analysis found that two 
different GLP1 analogues, liraglutide and exenatide, had 
protective and negative effects, respectively, on fracture 
risk. However, these studies were not designed for bone 
outcomes and differ in their design and power.103 Studies 
on DPP4 inhibitors also did not find consistent effects on 
fracture outcomes.104,105 Sodium/glucose co‑transporter 2 
(SGLT2) inhibitors are new generation antidiabetics which 
exert effects by inhibiting glucose reabsorption in the 
proximal tubule of the kidney.106 Data has also not been 
consistent in this group of drugs. While dapagliflozin and 
empagliflozin seem to have a neutral effect on bone 
turnover and BMD parameters, canagliflozin was reported 
to cause bone loss at the hips107,108 and increase the risk for 
hip fractures. 
 
CONCLUSIONS 
 
Fracture risk is known to be increased in both T1DM and 
T2DM. Levels of BTM were also lower in individuals with 
DM compared to non-DM controls. Despite increasing 
data on the association between BMD, BTM and fracture 
in individuals with DM, there are still challenges in 
identifying those with high fracture risk. Oxidative stress, 
inflammation and the production of AGEs increase the 
risk of complications. Additionally, disturbances in bone 
collagen metabolism and bone mineralization also reduce 
bone strength, while altered fat metabolism also affects 
bone health. A population of individuals are treated with 
insulin, but its use has been associated with increased 
fracture risk.46 It remains unclear whether insulin use is 
merely a marker for the severity or duration of disease, or 
induces more hypoglycemic events that lead to falls. 
Furthermore, it is unknown whether in DM, changes in 
bone metabolism occurs earlier in the disease course. It is 
therefore important to consider the treatment approach 
and education of fall prevention in these individuals who 
are already at increased risk for fractures. Medications 
with favorable effect on bone metabolism such as 
metformin or incretin-based treatments may be the 
preferred treatment while thiazolidinediones should be 
used with careful evaluation and patient education. 
Evaluation by use of BTM may be of benefit, but needs 

further studies in particular populations of individuals 
with DM such as premenopausal women or the 
Indonesian population.  
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Figure 1. Process involved in the decrease of bone turnover and increase of fracture risk. 
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differentiation.87 Studies found that poor glycemic control 
was associated with increased risk of fractures in 
individuals with DM, and suggest that HbA1c level of <8% 
could reduce fracture risk in individuals with DM.  
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osteoblast proliferation and differentiation.88 Animal 
studies have shown that diabetic rodents have impaired 
bone formation following bone injury whereas insulin 
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mainly shows insulin resistance. It remains unclear how in 
T2DM insulin resistance and insulin deficiency at its later 
stage may affect bone metabolism and fragility.  

Pro-inflammatory cytokines  
Pro-inflammatory cytokines have been implicated in both 
T1DM and T2DM and in the development of 
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the exposure of tissue to IL-1, IL-6 and TNF can affect the 
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Antidiabetic treatment is aimed at achieving good glucose 
control to reduce the risk of complications. Data showed 
that 1% reduction in HBA1c levels led to 37% reduction in 
microvascular complication endpoints.94 As HBA1c, 
microvascular complications and bone fragility have been 
shown to be interrelated, it is reasonable to consider that 
optimal glucose control may reduce fracture risk. 
Individuals with poor glycemic control have increased risk 
for fractures.47,95,96 In individuals with T2DM, HBA1c levels 
7,5% were reported to have 62% higher risk for fractures 
compared to those with HBA1c levels <7,5%. The ACCORD 
trial reported that there was no substantial benefit for 
fracture prevention or BMD changes in lowering HBA1c 

below 7,5%. 
 
Insulin was shown to increase the risk of falls in insulin-
treated individuals if their HBA1c levels were 6%. It 
appeared that more aggressive glycemic control in elderly 
individuals with long term disease might increase 
hypoglycemic events and thus the risk for falls and 
fractures.97 Metformin, the first line drug for DM, was 
found from most clinical studies to have positive or 

neutral effect on BMD and fracture risk in large 
cohorts.46,98,99 Sulfonylureas show neutral effect on BTM 
levels, and studies on its clinical effect has not been 
established.46 However, sulfonylureas should be avoided 
in individuals at risk for bone fragility due to its risk for 
inducing hypoglycemic events.67,100 Thiazolidinediones, 
which includes rosiglitazone and pioglitazone, activate 
peroxisome proliferator-activated receptors (PPARs), 
particularly PPAR-γ. In vitro and in vivo studies show 
increased adipogenesis and impaired osteoblastogenesis. 
Meta-analyses confirmed an increased risk for fractures 
(OR 2.23, 95% CI 1.65–3.01101 and OR=1.94; 95%CI: 1.60-
2.35102) in women treated with pioglitazone or 
rosiglitazone, but not in men. The evidence on the incretin-
based treatments, GLP1 analogues and DPP4 inhibitors, 
are less conclusive.67 A meta-analysis found that two 
different GLP1 analogues, liraglutide and exenatide, had 
protective and negative effects, respectively, on fracture 
risk. However, these studies were not designed for bone 
outcomes and differ in their design and power.103 Studies 
on DPP4 inhibitors also did not find consistent effects on 
fracture outcomes.104,105 Sodium/glucose co‑transporter 2 
(SGLT2) inhibitors are new generation antidiabetics which 
exert effects by inhibiting glucose reabsorption in the 
proximal tubule of the kidney.106 Data has also not been 
consistent in this group of drugs. While dapagliflozin and 
empagliflozin seem to have a neutral effect on bone 
turnover and BMD parameters, canagliflozin was reported 
to cause bone loss at the hips107,108 and increase the risk for 
hip fractures. 
 
CONCLUSIONS 
 
Fracture risk is known to be increased in both T1DM and 
T2DM. Levels of BTM were also lower in individuals with 
DM compared to non-DM controls. Despite increasing 
data on the association between BMD, BTM and fracture 
in individuals with DM, there are still challenges in 
identifying those with high fracture risk. Oxidative stress, 
inflammation and the production of AGEs increase the 
risk of complications. Additionally, disturbances in bone 
collagen metabolism and bone mineralization also reduce 
bone strength, while altered fat metabolism also affects 
bone health. A population of individuals are treated with 
insulin, but its use has been associated with increased 
fracture risk.46 It remains unclear whether insulin use is 
merely a marker for the severity or duration of disease, or 
induces more hypoglycemic events that lead to falls. 
Furthermore, it is unknown whether in DM, changes in 
bone metabolism occurs earlier in the disease course. It is 
therefore important to consider the treatment approach 
and education of fall prevention in these individuals who 
are already at increased risk for fractures. Medications 
with favorable effect on bone metabolism such as 
metformin or incretin-based treatments may be the 
preferred treatment while thiazolidinediones should be 
used with careful evaluation and patient education. 
Evaluation by use of BTM may be of benefit, but needs 

further studies in particular populations of individuals 
with DM such as premenopausal women or the 
Indonesian population.  
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Figure 1. Process involved in the decrease of bone turnover and increase of fracture risk. 
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expression. Subsequently, important inflammatory 
mediators, including tumor necrosis factor-alpha (TNF-α), 
interleukin-1 (IL-1), IL-6, and C-reactive protein (CRP) are 
upregulated through both AGE- and NF-kB-mediated 
pathways.82 Increased AGE concentration is negatively 
associated with bone density and mineralization,83 and the 
cross-linking of AGE with collagen alters the mechanical 
properties of bone, disrupting its remodeling, increasing 
its stiffness and fragility.84-86 Pentosidine, a well-known 
AGE, was also shown to disrupt osteoblast 
differentiation.87 Studies found that poor glycemic control 
was associated with increased risk of fractures in 
individuals with DM, and suggest that HbA1c level of <8% 
could reduce fracture risk in individuals with DM.  
 
Insulin and IGF1 
Insulin exerts an anabolic effect on bones by promoting 
osteoblast proliferation and differentiation.88 Animal 
studies have shown that diabetic rodents have impaired 
bone formation following bone injury whereas insulin 
injection normalized it.89 Insulin deficiency, as in T1DM, is 
characterized by low levels or activity of insulin-like 
growth factor 1 (IGF1). The stimulating activity of IGF1 on 
osteoblasts is inhibited by high concentration of AGEs or 
glucose.90,91 In contrast with T1DM, T2DM is a disease that 
mainly shows insulin resistance. It remains unclear how in 
T2DM insulin resistance and insulin deficiency at its later 
stage may affect bone metabolism and fragility.  

Pro-inflammatory cytokines  
Pro-inflammatory cytokines have been implicated in both 
T1DM and T2DM and in the development of 
complications of both diseases. Elevated pro-inflammatory 
cytokine levels, such as TNF and IL-6, can activate 
osteoclastogenesis and inhibit osteoblast differentiation.92,93 
Indirectly, the reactive oxygen species generated due to 
the exposure of tissue to IL-1, IL-6 and TNF can affect the 
differentiation and survival of osteoclasts, osteoblasts, 
and osteocytes.  
 
Glucose-lowering Drugs and Bone Metabolism 
 
Antidiabetic treatment is aimed at achieving good glucose 
control to reduce the risk of complications. Data showed 
that 1% reduction in HBA1c levels led to 37% reduction in 
microvascular complication endpoints.94 As HBA1c, 
microvascular complications and bone fragility have been 
shown to be interrelated, it is reasonable to consider that 
optimal glucose control may reduce fracture risk. 
Individuals with poor glycemic control have increased risk 
for fractures.47,95,96 In individuals with T2DM, HBA1c levels 
7,5% were reported to have 62% higher risk for fractures 
compared to those with HBA1c levels <7,5%. The ACCORD 
trial reported that there was no substantial benefit for 
fracture prevention or BMD changes in lowering HBA1c 

below 7,5%. 
 
Insulin was shown to increase the risk of falls in insulin-
treated individuals if their HBA1c levels were 6%. It 
appeared that more aggressive glycemic control in elderly 
individuals with long term disease might increase 
hypoglycemic events and thus the risk for falls and 
fractures.97 Metformin, the first line drug for DM, was 
found from most clinical studies to have positive or 

neutral effect on BMD and fracture risk in large 
cohorts.46,98,99 Sulfonylureas show neutral effect on BTM 
levels, and studies on its clinical effect has not been 
established.46 However, sulfonylureas should be avoided 
in individuals at risk for bone fragility due to its risk for 
inducing hypoglycemic events.67,100 Thiazolidinediones, 
which includes rosiglitazone and pioglitazone, activate 
peroxisome proliferator-activated receptors (PPARs), 
particularly PPAR-γ. In vitro and in vivo studies show 
increased adipogenesis and impaired osteoblastogenesis. 
Meta-analyses confirmed an increased risk for fractures 
(OR 2.23, 95% CI 1.65–3.01101 and OR=1.94; 95%CI: 1.60-
2.35102) in women treated with pioglitazone or 
rosiglitazone, but not in men. The evidence on the incretin-
based treatments, GLP1 analogues and DPP4 inhibitors, 
are less conclusive.67 A meta-analysis found that two 
different GLP1 analogues, liraglutide and exenatide, had 
protective and negative effects, respectively, on fracture 
risk. However, these studies were not designed for bone 
outcomes and differ in their design and power.103 Studies 
on DPP4 inhibitors also did not find consistent effects on 
fracture outcomes.104,105 Sodium/glucose co‑transporter 2 
(SGLT2) inhibitors are new generation antidiabetics which 
exert effects by inhibiting glucose reabsorption in the 
proximal tubule of the kidney.106 Data has also not been 
consistent in this group of drugs. While dapagliflozin and 
empagliflozin seem to have a neutral effect on bone 
turnover and BMD parameters, canagliflozin was reported 
to cause bone loss at the hips107,108 and increase the risk for 
hip fractures. 
 
CONCLUSIONS 
 
Fracture risk is known to be increased in both T1DM and 
T2DM. Levels of BTM were also lower in individuals with 
DM compared to non-DM controls. Despite increasing 
data on the association between BMD, BTM and fracture 
in individuals with DM, there are still challenges in 
identifying those with high fracture risk. Oxidative stress, 
inflammation and the production of AGEs increase the 
risk of complications. Additionally, disturbances in bone 
collagen metabolism and bone mineralization also reduce 
bone strength, while altered fat metabolism also affects 
bone health. A population of individuals are treated with 
insulin, but its use has been associated with increased 
fracture risk.46 It remains unclear whether insulin use is 
merely a marker for the severity or duration of disease, or 
induces more hypoglycemic events that lead to falls. 
Furthermore, it is unknown whether in DM, changes in 
bone metabolism occurs earlier in the disease course. It is 
therefore important to consider the treatment approach 
and education of fall prevention in these individuals who 
are already at increased risk for fractures. Medications 
with favorable effect on bone metabolism such as 
metformin or incretin-based treatments may be the 
preferred treatment while thiazolidinediones should be 
used with careful evaluation and patient education. 
Evaluation by use of BTM may be of benefit, but needs 

further studies in particular populations of individuals 
with DM such as premenopausal women or the 
Indonesian population.  
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Figure 1. Process involved in the decrease of bone turnover and increase of fracture risk. 
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Abstract 
 
Objective. The study aims to develop and validate the Filipino version of Thyroid-disease specific quality of life Patient 
Reported Outcome (ThyPROph) questionnaire, and to conduct a pilot study comparing the quality of life of patients with 
Graves’ disease at University of Santo Tomas Hospital (USTH) after receiving radioactive iodine ablation (RAI) or anti-
thyroid drug (ATD) using the validated ThyPROph. 
 
Methodology. This study has 2 phases. Phase 1 is the development and validation of the ThyPROph with prior 
translation and pretesting to Graves’ disease patients. Phase 2 is the pilot study involving 58 euthyroid patients with 
Graves’ disease recruited to answer the validated ThyPROph. All of the participants completed the ThyPROph. A cross 
sectional comparative design was used to compare health-related quality of life (HRQoL) under two modes of treatment 
for Graves’ disease: RAI and ATD. Likewise, correlation of the domains with the demographics was determined using 
Pearson correlation coefficient and Spearman rank signed test. 
 
Results. For the phase 1 study, internal consistency exists across all domains of ThyPROph with Cronbach’s alpha of 
0.839. Overall, discriminant validity falls within range of 0.028-0.606 and convergent validity showed moderate 
correlations. Phase 2 study showed that there is a significant difference in the domains “goiter symptoms” (p=0.0209), 
“emotional susceptibility” (p=0.0067) and “impaired daily life” (p=0.0463). The HRQoL is significantly better in the RAI 
group based on these three domains. Statistically significant correlations exist between goiter grade and goiter 
symptoms domain (p=0.0001), gender and impaired daily life domain (p=0.016), cosmetic complaints domain with age 
(p=0.002), marital status (p=0.046), and disease duration (p=0.005). 
 
Limitations. Results are not powered to achieve the primary objective because complications of Graves’ disease were 
excluded. The reliability of the domains is reduced. A prospective randomized study is more ideal. 
 
Conclusion. Quality of life of patients with Graves’ disease as assessed by ThyPROph is significantly better with RAI 
compared to ATD. RAI therapy can be considered as the better treatment option in our setting especially for patients 
who have noticeable goiters with symptoms attributable to their goiters, and those with emotional instability. 
 
Key words: Graves’ disease, quality of life, radioactive iodine, antithyroid drug 

 
INTRODUCTION 
 
Graves’ disease is an autoimmune disorder characterized 
by thyrotoxicosis, enlarged thyroid gland and 
ophthalmopathy. It affects various organs and tissues in 
the body.1 Without treatment, complications such as 
infertility, cachexia, cardiac arrhythmias, cardiomyopathy, 
thyroid storm and even death can result.2 
 
Aside from the complications of the disease, hyperthyroid 
Graves’ patients often have neuropsychiatric complaints 
including memory problems, emotional lability, 
irritability, depression and anxiety that can negatively 

impact quality of life. Quality of life improves after 
treatment once euthyroid state is achieved.3 
 
The goal of therapy is to correct the hypermetabolic state 
by keeping T4 and/or T3 levels within normal range with 
the fewest side effects and the lowest incidence of 
hypothyroidism. Three modalities are commonly used to 
treat Graves’ hyperthyroidism: antithyroid drugs (ATD), 
surgery, or radioiodine (RAI) ablation. 
 
ATD therapy inhibits thyroid hormone synthesis with 
preservation of the thyroid gland. Maximum remission or 
cure rates (i.e., permanent resolution of hyperthyroidism 

defined by normalization of T4 and/or TSH levels off 
ATDs) of up to 60% are achieved with 18–24 months of 
continued use. With ATD discontinuation, hyperthyroid 
relapse rate is up to 50%. There is no permanent 
hypothyroidism with this mode of treatment and for 
unclear reasons, the relapse rates appear to vary in 
different geographic regions. In a study made by Tütüncü 
et al., in Turkey (an iodine deficient country) remission 
rate decreased from 74.4% to 65.1% in the first year and 
after four years, thereafter. The long-term remission is not 
predicted by the remission achieved in 2 years’ time in 
areas low in iodine.4 Patients with severe hyperthyroidism 
and large goiters are likely to relapse when treatment is 
stopped, but outcome is difficult to predict. The common 
side effects of ATD are rash, urticaria, and arthralgia (1–
5%). Rare but major side effects include hepatitis, an SLE-
like syndrome and agranulocytosis (<1%).5 

 
Rarely resorted to nowadays due to its cost and invasive 
nature, subtotal or near-total thyroidectomy is only 
considered for patients with very large, nodular goiters or 
those who relapse after anti-thyroid drugs, and based on 
patient’s personal preference over RAI.  
 
RAI ameliorates hyperthyroidism by permanent 
destruction of thyroid tissue. It is effective with remission 
or cure rates reaching up to 80%. It is gaining popularity 
as first line therapy since it is effective, safe, and easy to 
administer; except for contraindication to its use in 
pregnant and lactating women, and some controversies 
surrounding its use in individuals under 20 years old. 
Hyperthyroidism may persist for 2–3 months before 
radioiodine takes full effect. Persistent hyperthyroidism is 
usually treated with a second dose of radioiodine 6-12 
months after the first dose.6 

 
However, RAI usually leads to permanent 
hypothyroidism regardless of dosage thereby necessitating 
long-term thyroxine replacement in majority of patients. 
The risk is at least 10–20% in the first year and 5% per year 
thereafter. Up to 90% become hypothyroid in 25 years.7 
Efforts to calculate an optimal dose of radioiodine that 
achieves euthyroidism without a high incidence of 
hyperthyroid relapse or progression to hypothyroidism 
have not been successful. Due to this, many authorities 
currently favor an approach aimed at early permanent 
hypothyroidism as opposed to euthyroidism to avoid 
missing the diagnosis of hypothyroidism later on. 
 
Moreover, in 15 percent of patients, Graves’ 
ophthalmopathy can develop or get worse with use of 
radioactive iodine. 
 
Anti-thyroid drugs are the predominant therapy in many 
centers in Europe and Japan, whereas radioiodine is more 
often the first line of treatment in North America. 
(Published data as to which treatment modality is 
preferred in our country is still unavailable.) These 

differences reflect the fact that no single approach is 
optimal, each has its own advantages and disadvantages.8 
Assessment of physical, social function, mental health and 
overall well being is, therefore, an important outcome 
when treating patients with this disease. 
 
In a study by Watt et al., involving interviews with 80 
thyroid outpatients, 21 of whom had Graves’ disease, to 
identify how thyroid diseases impact the patients’ lives 
and to select the most relevant quality of life issues for a 
thyroid-specific questionnaire, broader quality-of-life 
domains were chosen to be most relevant, especially 
fatigue, emotional susceptibility and impact on daily life. 
 
In a prospective randomized open label trial by Torring, et 
al., involving 119 Swedish patients with Graves’ disease 
age 33-55 years old randomly assigned treatment with 
either methimazole 10mg QID+LT4 100-300mcg/day +B-
blocker 18 months then withdrawn (medical group), 
subtotal thyroidectomy +LT4 replacement (surgical group) 
or RAI using calculated dosimetry accounting for thyroid 
size and 24hr RAIU (RAI group). The cure rates at second 
year, which was their primary outcome, was 66% for the 
medical group, 79% for RAI and 92% for surgical group. 
Part of their secondary outcome included an assessment of 
the patients’ views of the disease and treatment using a 
non-validated disease-specific questionnaire administered 
3 years after the initiation of treatment. Ninety percent of 
the subjects in all groups were satisfied with the treatment 
they received, although around 30% from each arm still 
felt that they have not recovered even after a year. The 
number of sick leaves within 2 years from treatment was 
not statistically different among the three groups.9 
 
Thyroid disease-specific quality-of-life patient-reported 
outcome (ThyPRO) measure was developed by Watt et al. 
The ThyPRO questionnaire initially has 85 items which 
encompass quality of life across benign thyroid diseases. 
The questionnaire was cross-culturally validated and 
currently exists in 7 translated languages namely: English, 
Dutch, Serbian, Italian, Indian, Danish and Swedish.10 
Utilizing the ThyPRO, the Serbian version showed that 
Graves’ disease patients had significant improvement in 
their quality of life after surgery.  
 
Before, the Short Form 36 (SF-36) Health Survey was used 
for benign thyroid disorders. It is a generic measure and 
may not target a specific disease.11 For example, SF-36 does 
not include goiter symptoms. The only available HRQoL 
related to thyroid pathology is the validated questionnaire 
for differentiated thyroid cancer.12 

  
There are no published questionnaire to assess quality of 
life of Graves’ disease patients after receiving ATD or RAI 
in the Philippines, so a questionnaire should first be 
developed and validated. The assessment by comparison of 
quality life is the primary objective of this study and the 
assessment tool used is the ThyPRO originally made by 
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Moreover, in 15 percent of patients, Graves’ 
ophthalmopathy can develop or get worse with use of 
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they received, although around 30% from each arm still 
felt that they have not recovered even after a year. The 
number of sick leaves within 2 years from treatment was 
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may not target a specific disease.11 For example, SF-36 does 
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hypothyroidism regardless of dosage thereby necessitating 
long-term thyroxine replacement in majority of patients. 
The risk is at least 10–20% in the first year and 5% per year 
thereafter. Up to 90% become hypothyroid in 25 years.7 
Efforts to calculate an optimal dose of radioiodine that 
achieves euthyroidism without a high incidence of 
hyperthyroid relapse or progression to hypothyroidism 
have not been successful. Due to this, many authorities 
currently favor an approach aimed at early permanent 
hypothyroidism as opposed to euthyroidism to avoid 
missing the diagnosis of hypothyroidism later on. 
 
Moreover, in 15 percent of patients, Graves’ 
ophthalmopathy can develop or get worse with use of 
radioactive iodine. 
 
Anti-thyroid drugs are the predominant therapy in many 
centers in Europe and Japan, whereas radioiodine is more 
often the first line of treatment in North America. 
(Published data as to which treatment modality is 
preferred in our country is still unavailable.) These 

differences reflect the fact that no single approach is 
optimal, each has its own advantages and disadvantages.8 
Assessment of physical, social function, mental health and 
overall well being is, therefore, an important outcome 
when treating patients with this disease. 
 
In a study by Watt et al., involving interviews with 80 
thyroid outpatients, 21 of whom had Graves’ disease, to 
identify how thyroid diseases impact the patients’ lives 
and to select the most relevant quality of life issues for a 
thyroid-specific questionnaire, broader quality-of-life 
domains were chosen to be most relevant, especially 
fatigue, emotional susceptibility and impact on daily life. 
 
In a prospective randomized open label trial by Torring, et 
al., involving 119 Swedish patients with Graves’ disease 
age 33-55 years old randomly assigned treatment with 
either methimazole 10mg QID+LT4 100-300mcg/day +B-
blocker 18 months then withdrawn (medical group), 
subtotal thyroidectomy +LT4 replacement (surgical group) 
or RAI using calculated dosimetry accounting for thyroid 
size and 24hr RAIU (RAI group). The cure rates at second 
year, which was their primary outcome, was 66% for the 
medical group, 79% for RAI and 92% for surgical group. 
Part of their secondary outcome included an assessment of 
the patients’ views of the disease and treatment using a 
non-validated disease-specific questionnaire administered 
3 years after the initiation of treatment. Ninety percent of 
the subjects in all groups were satisfied with the treatment 
they received, although around 30% from each arm still 
felt that they have not recovered even after a year. The 
number of sick leaves within 2 years from treatment was 
not statistically different among the three groups.9 
 
Thyroid disease-specific quality-of-life patient-reported 
outcome (ThyPRO) measure was developed by Watt et al. 
The ThyPRO questionnaire initially has 85 items which 
encompass quality of life across benign thyroid diseases. 
The questionnaire was cross-culturally validated and 
currently exists in 7 translated languages namely: English, 
Dutch, Serbian, Italian, Indian, Danish and Swedish.10 
Utilizing the ThyPRO, the Serbian version showed that 
Graves’ disease patients had significant improvement in 
their quality of life after surgery.  
 
Before, the Short Form 36 (SF-36) Health Survey was used 
for benign thyroid disorders. It is a generic measure and 
may not target a specific disease.11 For example, SF-36 does 
not include goiter symptoms. The only available HRQoL 
related to thyroid pathology is the validated questionnaire 
for differentiated thyroid cancer.12 

  
There are no published questionnaire to assess quality of 
life of Graves’ disease patients after receiving ATD or RAI 
in the Philippines, so a questionnaire should first be 
developed and validated. The assessment by comparison of 
quality life is the primary objective of this study and the 
assessment tool used is the ThyPRO originally made by 
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Abstract 
 
Objective. The study aims to develop and validate the Filipino version of Thyroid-disease specific quality of life Patient 
Reported Outcome (ThyPROph) questionnaire, and to conduct a pilot study comparing the quality of life of patients with 
Graves’ disease at University of Santo Tomas Hospital (USTH) after receiving radioactive iodine ablation (RAI) or anti-
thyroid drug (ATD) using the validated ThyPROph. 
 
Methodology. This study has 2 phases. Phase 1 is the development and validation of the ThyPROph with prior 
translation and pretesting to Graves’ disease patients. Phase 2 is the pilot study involving 58 euthyroid patients with 
Graves’ disease recruited to answer the validated ThyPROph. All of the participants completed the ThyPROph. A cross 
sectional comparative design was used to compare health-related quality of life (HRQoL) under two modes of treatment 
for Graves’ disease: RAI and ATD. Likewise, correlation of the domains with the demographics was determined using 
Pearson correlation coefficient and Spearman rank signed test. 
 
Results. For the phase 1 study, internal consistency exists across all domains of ThyPROph with Cronbach’s alpha of 
0.839. Overall, discriminant validity falls within range of 0.028-0.606 and convergent validity showed moderate 
correlations. Phase 2 study showed that there is a significant difference in the domains “goiter symptoms” (p=0.0209), 
“emotional susceptibility” (p=0.0067) and “impaired daily life” (p=0.0463). The HRQoL is significantly better in the RAI 
group based on these three domains. Statistically significant correlations exist between goiter grade and goiter 
symptoms domain (p=0.0001), gender and impaired daily life domain (p=0.016), cosmetic complaints domain with age 
(p=0.002), marital status (p=0.046), and disease duration (p=0.005). 
 
Limitations. Results are not powered to achieve the primary objective because complications of Graves’ disease were 
excluded. The reliability of the domains is reduced. A prospective randomized study is more ideal. 
 
Conclusion. Quality of life of patients with Graves’ disease as assessed by ThyPROph is significantly better with RAI 
compared to ATD. RAI therapy can be considered as the better treatment option in our setting especially for patients 
who have noticeable goiters with symptoms attributable to their goiters, and those with emotional instability. 
 
Key words: Graves’ disease, quality of life, radioactive iodine, antithyroid drug 

 
INTRODUCTION 
 
Graves’ disease is an autoimmune disorder characterized 
by thyrotoxicosis, enlarged thyroid gland and 
ophthalmopathy. It affects various organs and tissues in 
the body.1 Without treatment, complications such as 
infertility, cachexia, cardiac arrhythmias, cardiomyopathy, 
thyroid storm and even death can result.2 
 
Aside from the complications of the disease, hyperthyroid 
Graves’ patients often have neuropsychiatric complaints 
including memory problems, emotional lability, 
irritability, depression and anxiety that can negatively 

impact quality of life. Quality of life improves after 
treatment once euthyroid state is achieved.3 
 
The goal of therapy is to correct the hypermetabolic state 
by keeping T4 and/or T3 levels within normal range with 
the fewest side effects and the lowest incidence of 
hypothyroidism. Three modalities are commonly used to 
treat Graves’ hyperthyroidism: antithyroid drugs (ATD), 
surgery, or radioiodine (RAI) ablation. 
 
ATD therapy inhibits thyroid hormone synthesis with 
preservation of the thyroid gland. Maximum remission or 
cure rates (i.e., permanent resolution of hyperthyroidism 

defined by normalization of T4 and/or TSH levels off 
ATDs) of up to 60% are achieved with 18–24 months of 
continued use. With ATD discontinuation, hyperthyroid 
relapse rate is up to 50%. There is no permanent 
hypothyroidism with this mode of treatment and for 
unclear reasons, the relapse rates appear to vary in 
different geographic regions. In a study made by Tütüncü 
et al., in Turkey (an iodine deficient country) remission 
rate decreased from 74.4% to 65.1% in the first year and 
after four years, thereafter. The long-term remission is not 
predicted by the remission achieved in 2 years’ time in 
areas low in iodine.4 Patients with severe hyperthyroidism 
and large goiters are likely to relapse when treatment is 
stopped, but outcome is difficult to predict. The common 
side effects of ATD are rash, urticaria, and arthralgia (1–
5%). Rare but major side effects include hepatitis, an SLE-
like syndrome and agranulocytosis (<1%).5 

 
Rarely resorted to nowadays due to its cost and invasive 
nature, subtotal or near-total thyroidectomy is only 
considered for patients with very large, nodular goiters or 
those who relapse after anti-thyroid drugs, and based on 
patient’s personal preference over RAI.  
 
RAI ameliorates hyperthyroidism by permanent 
destruction of thyroid tissue. It is effective with remission 
or cure rates reaching up to 80%. It is gaining popularity 
as first line therapy since it is effective, safe, and easy to 
administer; except for contraindication to its use in 
pregnant and lactating women, and some controversies 
surrounding its use in individuals under 20 years old. 
Hyperthyroidism may persist for 2–3 months before 
radioiodine takes full effect. Persistent hyperthyroidism is 
usually treated with a second dose of radioiodine 6-12 
months after the first dose.6 

 
However, RAI usually leads to permanent 
hypothyroidism regardless of dosage thereby necessitating 
long-term thyroxine replacement in majority of patients. 
The risk is at least 10–20% in the first year and 5% per year 
thereafter. Up to 90% become hypothyroid in 25 years.7 
Efforts to calculate an optimal dose of radioiodine that 
achieves euthyroidism without a high incidence of 
hyperthyroid relapse or progression to hypothyroidism 
have not been successful. Due to this, many authorities 
currently favor an approach aimed at early permanent 
hypothyroidism as opposed to euthyroidism to avoid 
missing the diagnosis of hypothyroidism later on. 
 
Moreover, in 15 percent of patients, Graves’ 
ophthalmopathy can develop or get worse with use of 
radioactive iodine. 
 
Anti-thyroid drugs are the predominant therapy in many 
centers in Europe and Japan, whereas radioiodine is more 
often the first line of treatment in North America. 
(Published data as to which treatment modality is 
preferred in our country is still unavailable.) These 

differences reflect the fact that no single approach is 
optimal, each has its own advantages and disadvantages.8 
Assessment of physical, social function, mental health and 
overall well being is, therefore, an important outcome 
when treating patients with this disease. 
 
In a study by Watt et al., involving interviews with 80 
thyroid outpatients, 21 of whom had Graves’ disease, to 
identify how thyroid diseases impact the patients’ lives 
and to select the most relevant quality of life issues for a 
thyroid-specific questionnaire, broader quality-of-life 
domains were chosen to be most relevant, especially 
fatigue, emotional susceptibility and impact on daily life. 
 
In a prospective randomized open label trial by Torring, et 
al., involving 119 Swedish patients with Graves’ disease 
age 33-55 years old randomly assigned treatment with 
either methimazole 10mg QID+LT4 100-300mcg/day +B-
blocker 18 months then withdrawn (medical group), 
subtotal thyroidectomy +LT4 replacement (surgical group) 
or RAI using calculated dosimetry accounting for thyroid 
size and 24hr RAIU (RAI group). The cure rates at second 
year, which was their primary outcome, was 66% for the 
medical group, 79% for RAI and 92% for surgical group. 
Part of their secondary outcome included an assessment of 
the patients’ views of the disease and treatment using a 
non-validated disease-specific questionnaire administered 
3 years after the initiation of treatment. Ninety percent of 
the subjects in all groups were satisfied with the treatment 
they received, although around 30% from each arm still 
felt that they have not recovered even after a year. The 
number of sick leaves within 2 years from treatment was 
not statistically different among the three groups.9 
 
Thyroid disease-specific quality-of-life patient-reported 
outcome (ThyPRO) measure was developed by Watt et al. 
The ThyPRO questionnaire initially has 85 items which 
encompass quality of life across benign thyroid diseases. 
The questionnaire was cross-culturally validated and 
currently exists in 7 translated languages namely: English, 
Dutch, Serbian, Italian, Indian, Danish and Swedish.10 
Utilizing the ThyPRO, the Serbian version showed that 
Graves’ disease patients had significant improvement in 
their quality of life after surgery.  
 
Before, the Short Form 36 (SF-36) Health Survey was used 
for benign thyroid disorders. It is a generic measure and 
may not target a specific disease.11 For example, SF-36 does 
not include goiter symptoms. The only available HRQoL 
related to thyroid pathology is the validated questionnaire 
for differentiated thyroid cancer.12 

  
There are no published questionnaire to assess quality of 
life of Graves’ disease patients after receiving ATD or RAI 
in the Philippines, so a questionnaire should first be 
developed and validated. The assessment by comparison of 
quality life is the primary objective of this study and the 
assessment tool used is the ThyPRO originally made by 
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Watt et al. To date, the comparison under these treatments 
has not yet been made to cases of Graves’ disease patients. 
This small scale pilot study may serve as a guide for future 
large scale or multicenter study in the country with the use 
of culturally adapted benign thyroid disease questionnaire. 
Locally adapted tool will fit our local demographics adding 
acceptability of the assessment and evaluation of quality of 
life. This locally adapted tool is the ThyPROph.  
 
In treatment of patients with benign thyroid disease, the 
decision for medical therapy with anti-thyroid drug or 
RAI depends on the balance between the benefits of being 
cured of hyperthyroidism and the risk of permanent 
hypothyroidism leading to lifetime thyroxine replacement. 
The patient's question about how much better he is likely 
to feel may be relevant to his decision as well. Information 
about the impact of the different treatment modalities on 
health-related quality of life (HRQoL), therefore, will aid 
clinicians in helping patients make a fully informed choice 
hence this study. 

 
METHODOLOGY 
 
Study Design and Population 
 
The study has 2 phases. First phase is the translation and 
validation wherein cross-sectional analytical design was 
used. Second phase of the study is the comparison of 
quality of life scores with RAI treatment versus ATD 
wherein cross-sectional comparative study design was used. 
 
The study was conducted after being approved by the 
University of Santo Tomas Hospital Institutional Review 
Board (USTH-IRB). The subjects participated after signing 
informed consent. The identity and other information 
about the respondents in the study were kept strictly 
confidential. 
 
First Phase: Translation and Validation 
Adult euthyroid Graves’ disease patients consulting at the 
private and clinical division of the University of Santo 
Tomas Hospital (USTH) were recruited. Inclusion criteria 
included patients with Graves’ disease who were already 
euthyroid (TSH+T4 or fT4 within normal ranges taken at 
least 2 months from date of study inclusion) for at least 6 
months after RAI or after ATD treatment. Exclusion 
criteria included those with thyrotoxic cardiomyopathy, 
thyrotoxic hypokalemic periodic paralysis, pregnant or 
breastfeeding individuals and those who were unable to 
read Tagalog or English. 

 
Description of the Study Procedure 
 
The Questionnaire 
The ThyPRO 39 which is a shorter version of the original 
ThyPRO questionnaire was utilized in this study. The 
original ThyPRO questionnaire was developed by Torquil 
Watt et al., in Denmark and published at European Journal 
of Endocrinology in 2010. The questionnaire was utilized 

with permission from the tool developer with approval and 
response received through e-mail.13 The questionnaire 
consisted of 12 scales and 1 about Impact on overall QoL. 
Questions included 3 goiter symptoms, 4 hyperthyroid 
symptoms, 4 hypothyroid symptoms, 3 eye symptoms, 3 
on tiredness, 3 on cognitive complaints, 3 on anxiety, 3 on 
depression, 3 on emotional susceptibility, 3 on impaired 
social life, 3 on impaired daily life, 3 on appearance and 
finally 1 about Impact on overall QoL. The item is rated on 
a 0-4 Likert scale with choices as follows: not at all, a little, 
some, quite a bit and very much. Table 1 shows the scale 
content of the ThyPRO questionnaire.  
 
Table 1. Scale content of original ThyPRO questionnaire 
Goiter Symptoms 
1a- had the sensation of fullness in the neck? 
1b- felt pressure in your throat? 
1c- felt discomfort swallowing? 
Hyperthyroid Symptoms 
1d- had trembling hands? 
1e- had a tendency to sweat a lot? 
1f- experienced palpitations (rapid heart beat)? 
1h- had an upset stomach? 
Hypothyroid Symptoms 
1g- been sensitive to cold? 
1l- had swollen hands or feet? 
1m- had dry skin? 
1n- had itchy skin? 
Eye Symptoms 
1i- had the sensation of dryness or “grittiness” in the eyes? 
1j- had impaired vision? 
1k- been very sensitive to light? 
Tiredness 
2a- been tired? 
2b-had difficulty getting motivated to do anything at all? 
3a- felt energetic? 
Cognitive 
4a-had difficulty remembering? 
4b-had slow or unclear thinking? 
4c- had difficulty concentrating? 
Anxiety 
5a- felt afraid or anxious? 
5b- felt tense? 
5c-felt uneasy? 
Depressivity 
6a- felt sad?  
6b- felt unhappy?  
6c-had self-confidence? 
Emotional Susceptibility 
7a- noticed you easily felt stressed?  
7b- had mood swings? 
7c- felt in control of your life?  
Impaired Social Life 
8a- have difficulty being together with other people (for example, spouse, 
children, boy/girlfriend, friends, or others)? 
8b- feel you were a burden to other people? 
8c- have conflicts with other people? 
Impaired Daily Life 
9a- have difficulty managing your daily life? 
9b- not be able to participate in life around you? 
9c- feel as if everything takes longer to do?  
Cosmetic Complaints 
10a- has your thyroid disease affected your appearance (for example, 
swelling of the neck, eye changes, weight changes)?  
10b- have you been bothered by other people looking at you? 
10c- has your thyroid disease influenced which clothes you wear? 
Impact on Overall Quality of Life 
11a- has your thyroid disease had a negative effect on your quality of life 
Source: Watt T, Hegedüs L, Groenvold M et al. Validity and reliability of 
the novel thyroid-specific quality of life questionnaire, ThyPRO. European 
Journal of Endocrinology.2010; 162: 161–167 
 
A. Translation Process 
In the translation process, one Filipino teacher was asked 
to translate the questionnaire from English to Tagalog 

(forward translation 1) with the aid of the investigator. 
Another Filipino teacher was called upon for translation 
from English to Filipino as well (forward translation 2). 
The two translators compared the versions and agreed on 
a common Filipino version of the questionnaire. An 
English teacher served as third translator. The Filipino 
version was translated back to English (back-translated 
version). The study adviser identified and commented on 
differences between the original English questionnaire and 
the Filipino version. Suggestions were made on how this 
will be handled. 
 
After approval of the study adviser, the translated 
ThyPRO questionnaire was presented to 2 endocrinology 
consultants, 2 endocrinology fellows, 1 nurse and 2 non-
medical/lay persons for review for comprehensibility of 
the questionnaire to both medical and non-medical/lay 
persons. After which, the suggestions of the review 
committee were carried out by the study adviser and the 
second edited ThyPRO Filipino version was derived. . 
 
B. Pretesting 
The translated ThyPRO questionnaire was pre-tested to 5 
actual patients who had hyperthyroidism before and had 
either medical treatment or radioactive iodine. They were 
asked if the questionnaire was clear and if changes were 
necessary. Final revision of ThyPRO Filipino version 
questionnaire was made to arrive at draft ThyPRO 
Filipino version.  
 
C. Validation of the DRAFT ThyPRO Filipino version 
Questionnaire 
Twenty subjects who fulfilled the inclusion criteria were 
asked to answer the pre-final ThyPRO Filipino version 
questionnaire for validation.  
 
Assessment of validity of the pre-final ThyPRO Filipino 
version questionnaire was accomplished using following 
measures: content, internal consistency/reliability and 
construct validity. 
1. Content validity was measured with the assessments 

made by the endocrine consultants and fellows, and 
the pretesting results of 5 patients. 

2. Internal consistency was assessed using Cronbach’s 
alpha. Acceptable consistency will be an alpha value 
of >0.7. Cronbach’s alpha is a measure of 
relationships of the items in the questionnaire as a 
group. 

3. Construct validity was assessed using convergent and 
discriminant validity. Spearman’s rho was 
determined for convergent validity and Inter-Item 
correlation (IIC) was computed for the discriminant 
validity. IIC result less than 0.85 tell us that 
discriminant validity likely exists between the scales. 

 
Second Phase of the Study: Comparison of Quality of 
Life Scores with RAI Treatment versus ATD 
The same inclusion and exclusion criteria were used for 
the second phase of the study. 

Sample Size Calculation 
Currently, no study comparing the quality of life of those 
who underwent RAI or on ATD is available in the 
Philippines. As a preliminary data and in this pilot study, the 
following formula will be used for sample size calculation: 

 
n= ln (1-ϒ)  
     ln (1-π) 

 

where ln means logarithm, ϒ is confidence level set at 95% 
and π is the probability level set at 5%. Based on the above 
formula the sample size in this study is 58 patients with 
Graves’ disease. 
 
Statistical Analysis 
SPSS was used for statistical analysis. Means and range 
summarized the data in quantitative form. While counts 
and percentages were used for qualitative data. 
Differences between demographic profiles, such as gender, 
marital status, educational attainment, employment and 
goiter grade (categorical variable) were compared using 
Chi-Square Test; while numerical variable (age, disease 
duration, initiation of treatment) were compared using 
Independent T-test. Comparison of Quality of Life scores 
was done using independent t-test. Correlation of the 
domains with the demographics was determined using 
Pearson correlation coefficient (for numerical variable) and 
Spearman rank signed test (for categorical variable). P-
value of 0.05 is considered in this study. 
 
RESULTS 
 
First Phase: Translation and Validation 
 
Content Validation 
The following are the output of the review committee 
together with the adviser which provided content validity: 
Item 1a: The consensus on translation for the “fullness in the 
neck” is “paninikip ng leeg” instead of “kapunuan sa leeg.” 
Item 1b: The “pressure in your throat” is translated simply 
to “bara sa lalamunan” instead of “bigat/bara sa lalamunan.” 
Item 1f: Instead of using the Taglish “palpitasyon,” 
“pagkabog sa dibdib” was used. 
Item 2b: The English version was translated as “nawalan ng 
gana sa kahit anong gawain.” 
 
Reliability and Validity 
The internal consistency or reliability of the scales was 
assessed using Cronbach’s alpha where a value of >0.7 is 
consistent with good internal consistency or reliability. 
The Cronbach’s alpha reliability of the 13 items ranged 
from -0.153 to 0.854. Scale on Impaired Social Life and 
Anxiety shows an acceptable degree of internal 
consistency, with Cronbach’s alpha of 0.854 and 0.784, 
respectively. However, poor internal consistency for 
ThyPRO Filipino version are classified on the scales on 
Eye Symptoms (=0.198), Emotional Susceptibility (=-
0.153), Cosmetic Complaints (=0.286), Tiredness 
(=0.312), Hypothyroid (=0.499) and Hyperthyroid 
(=0.270) Symptoms, Cognitive (=0.515), Depressivity 
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Watt et al. To date, the comparison under these treatments 
has not yet been made to cases of Graves’ disease patients. 
This small scale pilot study may serve as a guide for future 
large scale or multicenter study in the country with the use 
of culturally adapted benign thyroid disease questionnaire. 
Locally adapted tool will fit our local demographics adding 
acceptability of the assessment and evaluation of quality of 
life. This locally adapted tool is the ThyPROph.  
 
In treatment of patients with benign thyroid disease, the 
decision for medical therapy with anti-thyroid drug or 
RAI depends on the balance between the benefits of being 
cured of hyperthyroidism and the risk of permanent 
hypothyroidism leading to lifetime thyroxine replacement. 
The patient's question about how much better he is likely 
to feel may be relevant to his decision as well. Information 
about the impact of the different treatment modalities on 
health-related quality of life (HRQoL), therefore, will aid 
clinicians in helping patients make a fully informed choice 
hence this study. 

 
METHODOLOGY 
 
Study Design and Population 
 
The study has 2 phases. First phase is the translation and 
validation wherein cross-sectional analytical design was 
used. Second phase of the study is the comparison of 
quality of life scores with RAI treatment versus ATD 
wherein cross-sectional comparative study design was used. 
 
The study was conducted after being approved by the 
University of Santo Tomas Hospital Institutional Review 
Board (USTH-IRB). The subjects participated after signing 
informed consent. The identity and other information 
about the respondents in the study were kept strictly 
confidential. 
 
First Phase: Translation and Validation 
Adult euthyroid Graves’ disease patients consulting at the 
private and clinical division of the University of Santo 
Tomas Hospital (USTH) were recruited. Inclusion criteria 
included patients with Graves’ disease who were already 
euthyroid (TSH+T4 or fT4 within normal ranges taken at 
least 2 months from date of study inclusion) for at least 6 
months after RAI or after ATD treatment. Exclusion 
criteria included those with thyrotoxic cardiomyopathy, 
thyrotoxic hypokalemic periodic paralysis, pregnant or 
breastfeeding individuals and those who were unable to 
read Tagalog or English. 

 
Description of the Study Procedure 
 
The Questionnaire 
The ThyPRO 39 which is a shorter version of the original 
ThyPRO questionnaire was utilized in this study. The 
original ThyPRO questionnaire was developed by Torquil 
Watt et al., in Denmark and published at European Journal 
of Endocrinology in 2010. The questionnaire was utilized 

with permission from the tool developer with approval and 
response received through e-mail.13 The questionnaire 
consisted of 12 scales and 1 about Impact on overall QoL. 
Questions included 3 goiter symptoms, 4 hyperthyroid 
symptoms, 4 hypothyroid symptoms, 3 eye symptoms, 3 
on tiredness, 3 on cognitive complaints, 3 on anxiety, 3 on 
depression, 3 on emotional susceptibility, 3 on impaired 
social life, 3 on impaired daily life, 3 on appearance and 
finally 1 about Impact on overall QoL. The item is rated on 
a 0-4 Likert scale with choices as follows: not at all, a little, 
some, quite a bit and very much. Table 1 shows the scale 
content of the ThyPRO questionnaire.  
 
Table 1. Scale content of original ThyPRO questionnaire 
Goiter Symptoms 
1a- had the sensation of fullness in the neck? 
1b- felt pressure in your throat? 
1c- felt discomfort swallowing? 
Hyperthyroid Symptoms 
1d- had trembling hands? 
1e- had a tendency to sweat a lot? 
1f- experienced palpitations (rapid heart beat)? 
1h- had an upset stomach? 
Hypothyroid Symptoms 
1g- been sensitive to cold? 
1l- had swollen hands or feet? 
1m- had dry skin? 
1n- had itchy skin? 
Eye Symptoms 
1i- had the sensation of dryness or “grittiness” in the eyes? 
1j- had impaired vision? 
1k- been very sensitive to light? 
Tiredness 
2a- been tired? 
2b-had difficulty getting motivated to do anything at all? 
3a- felt energetic? 
Cognitive 
4a-had difficulty remembering? 
4b-had slow or unclear thinking? 
4c- had difficulty concentrating? 
Anxiety 
5a- felt afraid or anxious? 
5b- felt tense? 
5c-felt uneasy? 
Depressivity 
6a- felt sad?  
6b- felt unhappy?  
6c-had self-confidence? 
Emotional Susceptibility 
7a- noticed you easily felt stressed?  
7b- had mood swings? 
7c- felt in control of your life?  
Impaired Social Life 
8a- have difficulty being together with other people (for example, spouse, 
children, boy/girlfriend, friends, or others)? 
8b- feel you were a burden to other people? 
8c- have conflicts with other people? 
Impaired Daily Life 
9a- have difficulty managing your daily life? 
9b- not be able to participate in life around you? 
9c- feel as if everything takes longer to do?  
Cosmetic Complaints 
10a- has your thyroid disease affected your appearance (for example, 
swelling of the neck, eye changes, weight changes)?  
10b- have you been bothered by other people looking at you? 
10c- has your thyroid disease influenced which clothes you wear? 
Impact on Overall Quality of Life 
11a- has your thyroid disease had a negative effect on your quality of life 
Source: Watt T, Hegedüs L, Groenvold M et al. Validity and reliability of 
the novel thyroid-specific quality of life questionnaire, ThyPRO. European 
Journal of Endocrinology.2010; 162: 161–167 
 
A. Translation Process 
In the translation process, one Filipino teacher was asked 
to translate the questionnaire from English to Tagalog 

(forward translation 1) with the aid of the investigator. 
Another Filipino teacher was called upon for translation 
from English to Filipino as well (forward translation 2). 
The two translators compared the versions and agreed on 
a common Filipino version of the questionnaire. An 
English teacher served as third translator. The Filipino 
version was translated back to English (back-translated 
version). The study adviser identified and commented on 
differences between the original English questionnaire and 
the Filipino version. Suggestions were made on how this 
will be handled. 
 
After approval of the study adviser, the translated 
ThyPRO questionnaire was presented to 2 endocrinology 
consultants, 2 endocrinology fellows, 1 nurse and 2 non-
medical/lay persons for review for comprehensibility of 
the questionnaire to both medical and non-medical/lay 
persons. After which, the suggestions of the review 
committee were carried out by the study adviser and the 
second edited ThyPRO Filipino version was derived. . 
 
B. Pretesting 
The translated ThyPRO questionnaire was pre-tested to 5 
actual patients who had hyperthyroidism before and had 
either medical treatment or radioactive iodine. They were 
asked if the questionnaire was clear and if changes were 
necessary. Final revision of ThyPRO Filipino version 
questionnaire was made to arrive at draft ThyPRO 
Filipino version.  
 
C. Validation of the DRAFT ThyPRO Filipino version 
Questionnaire 
Twenty subjects who fulfilled the inclusion criteria were 
asked to answer the pre-final ThyPRO Filipino version 
questionnaire for validation.  
 
Assessment of validity of the pre-final ThyPRO Filipino 
version questionnaire was accomplished using following 
measures: content, internal consistency/reliability and 
construct validity. 
1. Content validity was measured with the assessments 

made by the endocrine consultants and fellows, and 
the pretesting results of 5 patients. 

2. Internal consistency was assessed using Cronbach’s 
alpha. Acceptable consistency will be an alpha value 
of >0.7. Cronbach’s alpha is a measure of 
relationships of the items in the questionnaire as a 
group. 

3. Construct validity was assessed using convergent and 
discriminant validity. Spearman’s rho was 
determined for convergent validity and Inter-Item 
correlation (IIC) was computed for the discriminant 
validity. IIC result less than 0.85 tell us that 
discriminant validity likely exists between the scales. 

 
Second Phase of the Study: Comparison of Quality of 
Life Scores with RAI Treatment versus ATD 
The same inclusion and exclusion criteria were used for 
the second phase of the study. 

Sample Size Calculation 
Currently, no study comparing the quality of life of those 
who underwent RAI or on ATD is available in the 
Philippines. As a preliminary data and in this pilot study, the 
following formula will be used for sample size calculation: 

 
n= ln (1-ϒ)  
     ln (1-π) 

 

where ln means logarithm, ϒ is confidence level set at 95% 
and π is the probability level set at 5%. Based on the above 
formula the sample size in this study is 58 patients with 
Graves’ disease. 
 
Statistical Analysis 
SPSS was used for statistical analysis. Means and range 
summarized the data in quantitative form. While counts 
and percentages were used for qualitative data. 
Differences between demographic profiles, such as gender, 
marital status, educational attainment, employment and 
goiter grade (categorical variable) were compared using 
Chi-Square Test; while numerical variable (age, disease 
duration, initiation of treatment) were compared using 
Independent T-test. Comparison of Quality of Life scores 
was done using independent t-test. Correlation of the 
domains with the demographics was determined using 
Pearson correlation coefficient (for numerical variable) and 
Spearman rank signed test (for categorical variable). P-
value of 0.05 is considered in this study. 
 
RESULTS 
 
First Phase: Translation and Validation 
 
Content Validation 
The following are the output of the review committee 
together with the adviser which provided content validity: 
Item 1a: The consensus on translation for the “fullness in the 
neck” is “paninikip ng leeg” instead of “kapunuan sa leeg.” 
Item 1b: The “pressure in your throat” is translated simply 
to “bara sa lalamunan” instead of “bigat/bara sa lalamunan.” 
Item 1f: Instead of using the Taglish “palpitasyon,” 
“pagkabog sa dibdib” was used. 
Item 2b: The English version was translated as “nawalan ng 
gana sa kahit anong gawain.” 
 
Reliability and Validity 
The internal consistency or reliability of the scales was 
assessed using Cronbach’s alpha where a value of >0.7 is 
consistent with good internal consistency or reliability. 
The Cronbach’s alpha reliability of the 13 items ranged 
from -0.153 to 0.854. Scale on Impaired Social Life and 
Anxiety shows an acceptable degree of internal 
consistency, with Cronbach’s alpha of 0.854 and 0.784, 
respectively. However, poor internal consistency for 
ThyPRO Filipino version are classified on the scales on 
Eye Symptoms (=0.198), Emotional Susceptibility (=-
0.153), Cosmetic Complaints (=0.286), Tiredness 
(=0.312), Hypothyroid (=0.499) and Hyperthyroid 
(=0.270) Symptoms, Cognitive (=0.515), Depressivity 

ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.02

103Health-Related Quality of Life of Adult Filipinos with Graves’ Disease

www.asean-endocrinejournal.orgVol. 32 No. 2 November 2017

Sheila Farisha Mangelen, et al

ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.02



Watt et al. To date, the comparison under these treatments 
has not yet been made to cases of Graves’ disease patients. 
This small scale pilot study may serve as a guide for future 
large scale or multicenter study in the country with the use 
of culturally adapted benign thyroid disease questionnaire. 
Locally adapted tool will fit our local demographics adding 
acceptability of the assessment and evaluation of quality of 
life. This locally adapted tool is the ThyPROph.  
 
In treatment of patients with benign thyroid disease, the 
decision for medical therapy with anti-thyroid drug or 
RAI depends on the balance between the benefits of being 
cured of hyperthyroidism and the risk of permanent 
hypothyroidism leading to lifetime thyroxine replacement. 
The patient's question about how much better he is likely 
to feel may be relevant to his decision as well. Information 
about the impact of the different treatment modalities on 
health-related quality of life (HRQoL), therefore, will aid 
clinicians in helping patients make a fully informed choice 
hence this study. 

 
METHODOLOGY 
 
Study Design and Population 
 
The study has 2 phases. First phase is the translation and 
validation wherein cross-sectional analytical design was 
used. Second phase of the study is the comparison of 
quality of life scores with RAI treatment versus ATD 
wherein cross-sectional comparative study design was used. 
 
The study was conducted after being approved by the 
University of Santo Tomas Hospital Institutional Review 
Board (USTH-IRB). The subjects participated after signing 
informed consent. The identity and other information 
about the respondents in the study were kept strictly 
confidential. 
 
First Phase: Translation and Validation 
Adult euthyroid Graves’ disease patients consulting at the 
private and clinical division of the University of Santo 
Tomas Hospital (USTH) were recruited. Inclusion criteria 
included patients with Graves’ disease who were already 
euthyroid (TSH+T4 or fT4 within normal ranges taken at 
least 2 months from date of study inclusion) for at least 6 
months after RAI or after ATD treatment. Exclusion 
criteria included those with thyrotoxic cardiomyopathy, 
thyrotoxic hypokalemic periodic paralysis, pregnant or 
breastfeeding individuals and those who were unable to 
read Tagalog or English. 

 
Description of the Study Procedure 
 
The Questionnaire 
The ThyPRO 39 which is a shorter version of the original 
ThyPRO questionnaire was utilized in this study. The 
original ThyPRO questionnaire was developed by Torquil 
Watt et al., in Denmark and published at European Journal 
of Endocrinology in 2010. The questionnaire was utilized 

with permission from the tool developer with approval and 
response received through e-mail.13 The questionnaire 
consisted of 12 scales and 1 about Impact on overall QoL. 
Questions included 3 goiter symptoms, 4 hyperthyroid 
symptoms, 4 hypothyroid symptoms, 3 eye symptoms, 3 
on tiredness, 3 on cognitive complaints, 3 on anxiety, 3 on 
depression, 3 on emotional susceptibility, 3 on impaired 
social life, 3 on impaired daily life, 3 on appearance and 
finally 1 about Impact on overall QoL. The item is rated on 
a 0-4 Likert scale with choices as follows: not at all, a little, 
some, quite a bit and very much. Table 1 shows the scale 
content of the ThyPRO questionnaire.  
 
Table 1. Scale content of original ThyPRO questionnaire 
Goiter Symptoms 
1a- had the sensation of fullness in the neck? 
1b- felt pressure in your throat? 
1c- felt discomfort swallowing? 
Hyperthyroid Symptoms 
1d- had trembling hands? 
1e- had a tendency to sweat a lot? 
1f- experienced palpitations (rapid heart beat)? 
1h- had an upset stomach? 
Hypothyroid Symptoms 
1g- been sensitive to cold? 
1l- had swollen hands or feet? 
1m- had dry skin? 
1n- had itchy skin? 
Eye Symptoms 
1i- had the sensation of dryness or “grittiness” in the eyes? 
1j- had impaired vision? 
1k- been very sensitive to light? 
Tiredness 
2a- been tired? 
2b-had difficulty getting motivated to do anything at all? 
3a- felt energetic? 
Cognitive 
4a-had difficulty remembering? 
4b-had slow or unclear thinking? 
4c- had difficulty concentrating? 
Anxiety 
5a- felt afraid or anxious? 
5b- felt tense? 
5c-felt uneasy? 
Depressivity 
6a- felt sad?  
6b- felt unhappy?  
6c-had self-confidence? 
Emotional Susceptibility 
7a- noticed you easily felt stressed?  
7b- had mood swings? 
7c- felt in control of your life?  
Impaired Social Life 
8a- have difficulty being together with other people (for example, spouse, 
children, boy/girlfriend, friends, or others)? 
8b- feel you were a burden to other people? 
8c- have conflicts with other people? 
Impaired Daily Life 
9a- have difficulty managing your daily life? 
9b- not be able to participate in life around you? 
9c- feel as if everything takes longer to do?  
Cosmetic Complaints 
10a- has your thyroid disease affected your appearance (for example, 
swelling of the neck, eye changes, weight changes)?  
10b- have you been bothered by other people looking at you? 
10c- has your thyroid disease influenced which clothes you wear? 
Impact on Overall Quality of Life 
11a- has your thyroid disease had a negative effect on your quality of life 
Source: Watt T, Hegedüs L, Groenvold M et al. Validity and reliability of 
the novel thyroid-specific quality of life questionnaire, ThyPRO. European 
Journal of Endocrinology.2010; 162: 161–167 
 
A. Translation Process 
In the translation process, one Filipino teacher was asked 
to translate the questionnaire from English to Tagalog 

(forward translation 1) with the aid of the investigator. 
Another Filipino teacher was called upon for translation 
from English to Filipino as well (forward translation 2). 
The two translators compared the versions and agreed on 
a common Filipino version of the questionnaire. An 
English teacher served as third translator. The Filipino 
version was translated back to English (back-translated 
version). The study adviser identified and commented on 
differences between the original English questionnaire and 
the Filipino version. Suggestions were made on how this 
will be handled. 
 
After approval of the study adviser, the translated 
ThyPRO questionnaire was presented to 2 endocrinology 
consultants, 2 endocrinology fellows, 1 nurse and 2 non-
medical/lay persons for review for comprehensibility of 
the questionnaire to both medical and non-medical/lay 
persons. After which, the suggestions of the review 
committee were carried out by the study adviser and the 
second edited ThyPRO Filipino version was derived. . 
 
B. Pretesting 
The translated ThyPRO questionnaire was pre-tested to 5 
actual patients who had hyperthyroidism before and had 
either medical treatment or radioactive iodine. They were 
asked if the questionnaire was clear and if changes were 
necessary. Final revision of ThyPRO Filipino version 
questionnaire was made to arrive at draft ThyPRO 
Filipino version.  
 
C. Validation of the DRAFT ThyPRO Filipino version 
Questionnaire 
Twenty subjects who fulfilled the inclusion criteria were 
asked to answer the pre-final ThyPRO Filipino version 
questionnaire for validation.  
 
Assessment of validity of the pre-final ThyPRO Filipino 
version questionnaire was accomplished using following 
measures: content, internal consistency/reliability and 
construct validity. 
1. Content validity was measured with the assessments 

made by the endocrine consultants and fellows, and 
the pretesting results of 5 patients. 

2. Internal consistency was assessed using Cronbach’s 
alpha. Acceptable consistency will be an alpha value 
of >0.7. Cronbach’s alpha is a measure of 
relationships of the items in the questionnaire as a 
group. 

3. Construct validity was assessed using convergent and 
discriminant validity. Spearman’s rho was 
determined for convergent validity and Inter-Item 
correlation (IIC) was computed for the discriminant 
validity. IIC result less than 0.85 tell us that 
discriminant validity likely exists between the scales. 

 
Second Phase of the Study: Comparison of Quality of 
Life Scores with RAI Treatment versus ATD 
The same inclusion and exclusion criteria were used for 
the second phase of the study. 

Sample Size Calculation 
Currently, no study comparing the quality of life of those 
who underwent RAI or on ATD is available in the 
Philippines. As a preliminary data and in this pilot study, the 
following formula will be used for sample size calculation: 

 
n= ln (1-ϒ)  
     ln (1-π) 

 

where ln means logarithm, ϒ is confidence level set at 95% 
and π is the probability level set at 5%. Based on the above 
formula the sample size in this study is 58 patients with 
Graves’ disease. 
 
Statistical Analysis 
SPSS was used for statistical analysis. Means and range 
summarized the data in quantitative form. While counts 
and percentages were used for qualitative data. 
Differences between demographic profiles, such as gender, 
marital status, educational attainment, employment and 
goiter grade (categorical variable) were compared using 
Chi-Square Test; while numerical variable (age, disease 
duration, initiation of treatment) were compared using 
Independent T-test. Comparison of Quality of Life scores 
was done using independent t-test. Correlation of the 
domains with the demographics was determined using 
Pearson correlation coefficient (for numerical variable) and 
Spearman rank signed test (for categorical variable). P-
value of 0.05 is considered in this study. 
 
RESULTS 
 
First Phase: Translation and Validation 
 
Content Validation 
The following are the output of the review committee 
together with the adviser which provided content validity: 
Item 1a: The consensus on translation for the “fullness in the 
neck” is “paninikip ng leeg” instead of “kapunuan sa leeg.” 
Item 1b: The “pressure in your throat” is translated simply 
to “bara sa lalamunan” instead of “bigat/bara sa lalamunan.” 
Item 1f: Instead of using the Taglish “palpitasyon,” 
“pagkabog sa dibdib” was used. 
Item 2b: The English version was translated as “nawalan ng 
gana sa kahit anong gawain.” 
 
Reliability and Validity 
The internal consistency or reliability of the scales was 
assessed using Cronbach’s alpha where a value of >0.7 is 
consistent with good internal consistency or reliability. 
The Cronbach’s alpha reliability of the 13 items ranged 
from -0.153 to 0.854. Scale on Impaired Social Life and 
Anxiety shows an acceptable degree of internal 
consistency, with Cronbach’s alpha of 0.854 and 0.784, 
respectively. However, poor internal consistency for 
ThyPRO Filipino version are classified on the scales on 
Eye Symptoms (=0.198), Emotional Susceptibility (=-
0.153), Cosmetic Complaints (=0.286), Tiredness 
(=0.312), Hypothyroid (=0.499) and Hyperthyroid 
(=0.270) Symptoms, Cognitive (=0.515), Depressivity 
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Watt et al. To date, the comparison under these treatments 
has not yet been made to cases of Graves’ disease patients. 
This small scale pilot study may serve as a guide for future 
large scale or multicenter study in the country with the use 
of culturally adapted benign thyroid disease questionnaire. 
Locally adapted tool will fit our local demographics adding 
acceptability of the assessment and evaluation of quality of 
life. This locally adapted tool is the ThyPROph.  
 
In treatment of patients with benign thyroid disease, the 
decision for medical therapy with anti-thyroid drug or 
RAI depends on the balance between the benefits of being 
cured of hyperthyroidism and the risk of permanent 
hypothyroidism leading to lifetime thyroxine replacement. 
The patient's question about how much better he is likely 
to feel may be relevant to his decision as well. Information 
about the impact of the different treatment modalities on 
health-related quality of life (HRQoL), therefore, will aid 
clinicians in helping patients make a fully informed choice 
hence this study. 

 
METHODOLOGY 
 
Study Design and Population 
 
The study has 2 phases. First phase is the translation and 
validation wherein cross-sectional analytical design was 
used. Second phase of the study is the comparison of 
quality of life scores with RAI treatment versus ATD 
wherein cross-sectional comparative study design was used. 
 
The study was conducted after being approved by the 
University of Santo Tomas Hospital Institutional Review 
Board (USTH-IRB). The subjects participated after signing 
informed consent. The identity and other information 
about the respondents in the study were kept strictly 
confidential. 
 
First Phase: Translation and Validation 
Adult euthyroid Graves’ disease patients consulting at the 
private and clinical division of the University of Santo 
Tomas Hospital (USTH) were recruited. Inclusion criteria 
included patients with Graves’ disease who were already 
euthyroid (TSH+T4 or fT4 within normal ranges taken at 
least 2 months from date of study inclusion) for at least 6 
months after RAI or after ATD treatment. Exclusion 
criteria included those with thyrotoxic cardiomyopathy, 
thyrotoxic hypokalemic periodic paralysis, pregnant or 
breastfeeding individuals and those who were unable to 
read Tagalog or English. 

 
Description of the Study Procedure 
 
The Questionnaire 
The ThyPRO 39 which is a shorter version of the original 
ThyPRO questionnaire was utilized in this study. The 
original ThyPRO questionnaire was developed by Torquil 
Watt et al., in Denmark and published at European Journal 
of Endocrinology in 2010. The questionnaire was utilized 

with permission from the tool developer with approval and 
response received through e-mail.13 The questionnaire 
consisted of 12 scales and 1 about Impact on overall QoL. 
Questions included 3 goiter symptoms, 4 hyperthyroid 
symptoms, 4 hypothyroid symptoms, 3 eye symptoms, 3 
on tiredness, 3 on cognitive complaints, 3 on anxiety, 3 on 
depression, 3 on emotional susceptibility, 3 on impaired 
social life, 3 on impaired daily life, 3 on appearance and 
finally 1 about Impact on overall QoL. The item is rated on 
a 0-4 Likert scale with choices as follows: not at all, a little, 
some, quite a bit and very much. Table 1 shows the scale 
content of the ThyPRO questionnaire.  
 
Table 1. Scale content of original ThyPRO questionnaire 
Goiter Symptoms 
1a- had the sensation of fullness in the neck? 
1b- felt pressure in your throat? 
1c- felt discomfort swallowing? 
Hyperthyroid Symptoms 
1d- had trembling hands? 
1e- had a tendency to sweat a lot? 
1f- experienced palpitations (rapid heart beat)? 
1h- had an upset stomach? 
Hypothyroid Symptoms 
1g- been sensitive to cold? 
1l- had swollen hands or feet? 
1m- had dry skin? 
1n- had itchy skin? 
Eye Symptoms 
1i- had the sensation of dryness or “grittiness” in the eyes? 
1j- had impaired vision? 
1k- been very sensitive to light? 
Tiredness 
2a- been tired? 
2b-had difficulty getting motivated to do anything at all? 
3a- felt energetic? 
Cognitive 
4a-had difficulty remembering? 
4b-had slow or unclear thinking? 
4c- had difficulty concentrating? 
Anxiety 
5a- felt afraid or anxious? 
5b- felt tense? 
5c-felt uneasy? 
Depressivity 
6a- felt sad?  
6b- felt unhappy?  
6c-had self-confidence? 
Emotional Susceptibility 
7a- noticed you easily felt stressed?  
7b- had mood swings? 
7c- felt in control of your life?  
Impaired Social Life 
8a- have difficulty being together with other people (for example, spouse, 
children, boy/girlfriend, friends, or others)? 
8b- feel you were a burden to other people? 
8c- have conflicts with other people? 
Impaired Daily Life 
9a- have difficulty managing your daily life? 
9b- not be able to participate in life around you? 
9c- feel as if everything takes longer to do?  
Cosmetic Complaints 
10a- has your thyroid disease affected your appearance (for example, 
swelling of the neck, eye changes, weight changes)?  
10b- have you been bothered by other people looking at you? 
10c- has your thyroid disease influenced which clothes you wear? 
Impact on Overall Quality of Life 
11a- has your thyroid disease had a negative effect on your quality of life 
Source: Watt T, Hegedüs L, Groenvold M et al. Validity and reliability of 
the novel thyroid-specific quality of life questionnaire, ThyPRO. European 
Journal of Endocrinology.2010; 162: 161–167 
 
A. Translation Process 
In the translation process, one Filipino teacher was asked 
to translate the questionnaire from English to Tagalog 

(forward translation 1) with the aid of the investigator. 
Another Filipino teacher was called upon for translation 
from English to Filipino as well (forward translation 2). 
The two translators compared the versions and agreed on 
a common Filipino version of the questionnaire. An 
English teacher served as third translator. The Filipino 
version was translated back to English (back-translated 
version). The study adviser identified and commented on 
differences between the original English questionnaire and 
the Filipino version. Suggestions were made on how this 
will be handled. 
 
After approval of the study adviser, the translated 
ThyPRO questionnaire was presented to 2 endocrinology 
consultants, 2 endocrinology fellows, 1 nurse and 2 non-
medical/lay persons for review for comprehensibility of 
the questionnaire to both medical and non-medical/lay 
persons. After which, the suggestions of the review 
committee were carried out by the study adviser and the 
second edited ThyPRO Filipino version was derived. . 
 
B. Pretesting 
The translated ThyPRO questionnaire was pre-tested to 5 
actual patients who had hyperthyroidism before and had 
either medical treatment or radioactive iodine. They were 
asked if the questionnaire was clear and if changes were 
necessary. Final revision of ThyPRO Filipino version 
questionnaire was made to arrive at draft ThyPRO 
Filipino version.  
 
C. Validation of the DRAFT ThyPRO Filipino version 
Questionnaire 
Twenty subjects who fulfilled the inclusion criteria were 
asked to answer the pre-final ThyPRO Filipino version 
questionnaire for validation.  
 
Assessment of validity of the pre-final ThyPRO Filipino 
version questionnaire was accomplished using following 
measures: content, internal consistency/reliability and 
construct validity. 
1. Content validity was measured with the assessments 

made by the endocrine consultants and fellows, and 
the pretesting results of 5 patients. 

2. Internal consistency was assessed using Cronbach’s 
alpha. Acceptable consistency will be an alpha value 
of >0.7. Cronbach’s alpha is a measure of 
relationships of the items in the questionnaire as a 
group. 

3. Construct validity was assessed using convergent and 
discriminant validity. Spearman’s rho was 
determined for convergent validity and Inter-Item 
correlation (IIC) was computed for the discriminant 
validity. IIC result less than 0.85 tell us that 
discriminant validity likely exists between the scales. 

 
Second Phase of the Study: Comparison of Quality of 
Life Scores with RAI Treatment versus ATD 
The same inclusion and exclusion criteria were used for 
the second phase of the study. 

Sample Size Calculation 
Currently, no study comparing the quality of life of those 
who underwent RAI or on ATD is available in the 
Philippines. As a preliminary data and in this pilot study, the 
following formula will be used for sample size calculation: 

 
n= ln (1-ϒ)  
     ln (1-π) 

 

where ln means logarithm, ϒ is confidence level set at 95% 
and π is the probability level set at 5%. Based on the above 
formula the sample size in this study is 58 patients with 
Graves’ disease. 
 
Statistical Analysis 
SPSS was used for statistical analysis. Means and range 
summarized the data in quantitative form. While counts 
and percentages were used for qualitative data. 
Differences between demographic profiles, such as gender, 
marital status, educational attainment, employment and 
goiter grade (categorical variable) were compared using 
Chi-Square Test; while numerical variable (age, disease 
duration, initiation of treatment) were compared using 
Independent T-test. Comparison of Quality of Life scores 
was done using independent t-test. Correlation of the 
domains with the demographics was determined using 
Pearson correlation coefficient (for numerical variable) and 
Spearman rank signed test (for categorical variable). P-
value of 0.05 is considered in this study. 
 
RESULTS 
 
First Phase: Translation and Validation 
 
Content Validation 
The following are the output of the review committee 
together with the adviser which provided content validity: 
Item 1a: The consensus on translation for the “fullness in the 
neck” is “paninikip ng leeg” instead of “kapunuan sa leeg.” 
Item 1b: The “pressure in your throat” is translated simply 
to “bara sa lalamunan” instead of “bigat/bara sa lalamunan.” 
Item 1f: Instead of using the Taglish “palpitasyon,” 
“pagkabog sa dibdib” was used. 
Item 2b: The English version was translated as “nawalan ng 
gana sa kahit anong gawain.” 
 
Reliability and Validity 
The internal consistency or reliability of the scales was 
assessed using Cronbach’s alpha where a value of >0.7 is 
consistent with good internal consistency or reliability. 
The Cronbach’s alpha reliability of the 13 items ranged 
from -0.153 to 0.854. Scale on Impaired Social Life and 
Anxiety shows an acceptable degree of internal 
consistency, with Cronbach’s alpha of 0.854 and 0.784, 
respectively. However, poor internal consistency for 
ThyPRO Filipino version are classified on the scales on 
Eye Symptoms (=0.198), Emotional Susceptibility (=-
0.153), Cosmetic Complaints (=0.286), Tiredness 
(=0.312), Hypothyroid (=0.499) and Hyperthyroid 
(=0.270) Symptoms, Cognitive (=0.515), Depressivity 
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(=0.369), Impaired Daily Life (=0.601). Despite the 
outcomes of the internal consistency reliability per scale, 
overall the ThyPRO Filipino version has an acceptable 
degree of internal consisteny with Cronbachs’s alpha of 
0.839 (Table 2). This is comparable to the original study 
wherein the Cronbach alpha is greater than 0.7.  
 
Discriminant validity and convergent validity were used 
to assess the construct validity of the ThyPROph. 
Convergent validity measures the degree of confidence 
that the trait is well measured by its indicators; while 
discriminant validity is the degree to which measures of 
different traits are unrelated. The convergent validity 
calculated using Spearman correlation ranged from 
rs=0.014–0.769. Majority of the scales of the questionnaire 
had a moderate correlation with Spearman correlation 
above rs=0.40. The scale Emotional Susceptibility has 
convergent validity ranges from adequate (rs=0.325) to 
high correlation (rs=0.719). The scales Tiredness, Cognitive 
and Impaired Social Life has poor to high correlation of 
rs=0.014–0.769, rs=0.130–0.631 and rs=0.028–0.664,  
respectively. Only the scale Depressivity has poor to 
adequate correlation (rs=0.100–0.339). 
 
Based on the discriminant validity of the scales, an average 
Inter-Item Correlation (IIC) result less than 0.85 tell us that 
discriminant validity likely exists between the scales. The 
discriminant validity of the scales in the questionnaire 
ranged between IIC=0.001 and IIC=0.423. Cognitive scale 
obtained an IIC=0.066–0.420; while Impaired Daily Life 
scale, ICC=0.000–0.423. Moreover, overall divergent 
validity of the ThyPRO is adequate to excellent with 
IIC=0.028–0.606. Since the computed IIC is below 0.85, 
discriminant validity exists between the different scales of 
ThyPROph. This is comparable to 0.77-0.89 intraclass 
correlation in the original study. The different scales 
theoretically measure different constructs from one 
another. Therefore, the different scales are unrelated from 
one another.  
 
Second Phase of the Study: Comparison of Quality of 
Life Scores with RAI Treatment versus ATD 
 
Demographic Profile of Respondents  
Fifty-eight patients with Graves’ disease completed the 
ThyPROph with 48.28% (n=28) under the RAI group, and 

51.72% (n=30) under ATD group. The mean age of the 
patients under ATD group is higher than the RAI group, 
but statistically not significant (44.52 y.o. vs 41.82 y.o. 
respectively, p=0.4535). There were more females in the 
ATD group (83.33% vs 64.29%). Moreover, there were 
more singles (50%), high school graduates (46.43%) and 
employed subjects (57.14%) in the RAI group. Looking at 
the ATD group, majority were married (60%), high school 
graduates (46.67%) and unemployed (56.57%). Despite 
such differences, marital status (p=0.2320), educational 
attainment (p=0.8010) and employment status (p=0.2930) 
were not significantly different between groups. 
Distribution of goiter grading between groups were also 
not significantly different with both groups having more 
subjects with Grade 0 goiter (89.29% and 70%) (Table 3).  
 
A significant difference is seen in disease duration 
(p=0.0027) and initiation of treatment (p=0.0120). Disease 
duration corresponds to the time the patient was 
diagnosed to have Graves’ disease until the time the 
patient was seen by the investigator. The RAI group was 
diagnosed to have Graves’ disease at a mean of 8.97 years 
with initiation of RAI at a mean of 7.76 years. In the ATD 
group, disease duration also parallels the initiation of 
treatment. 

 
Health Related Quality of Life of Filipino Patients with 
Graves’ Disease 
In determining HRQoL of patients with Graves’ disease, 
the scores of each domain were computed based on the 
ThyPRO scoring system. The lower the score, the better or 
more improved is the quality of life. There is a significant 
difference in the domains “goiter symptoms” (p=0.0209), 
“emotional susceptibility” (p=0.0067) and “impaired daily 
life” (p=0.0463). The HRQoL is significantly better in the 
RAI group based on these three domains since the mean 
scores were lower compared to the ATD group scores 
(goiter symptoms, 23.89 vs 32.17; emotional susceptibility, 
44.82 vs 57.77; and impaired daily life, 29.46 vs 36.70). The 
remaining domains were found to be insignificantly 
different between groups despite lower mean final 
rescaled scores in the RAI group than the ATD group 
(p>0.05) (Table 4).  
 
This means that goiter symptoms such as sensation or 
fullness in the neck, pressure in the throat and discomfort 

Table 2. Reliability and validity of the ThyPRO Filipino version , n=20, Manila 
Scale Number of items Cronbach's Alpha Average IICa Convergent Validity 

Goiter Syndrome 3 0.657 0.007 - 0.377 0.046 - 0.537 
Hyperthyroid Symptoms 4 0.270 0.014 - 0.178 0.012 - 0.597 
Hypothyroid Symptoms 4 0.499 0.026 - 0.164 0.098 - 0.554 
Eye Symptoms 3 0.198 0.001 - 0.220 0.009 - 0.523 
Tiredness 3 0.312 0.097 - 0.377 0.014 - 0.769 
Cognitive 3 0.515 0.066 - 0.420 0.130 - 0.631 
Anxiety 3 0.784 0.006 - 0.278 0.062 - 0.630 
Depressivity 3 0.369 0.001 - 0.302 0.100 - 0.339 
Emotional Susceptibility 3 -0.153 0.027 - 0.350 0.325 - 0.719 
Impaired Social Life 3 0.854 0.027 - 0.339 0.028 - 0.664 
Impiared Daily Life 3 0.601 0.000 - 0.423 0.011 - 0.582 
Cosmetic Complaints 3 0.286 0.035 - 0.333 0.093 - 0.398 
Impact on Overall QoL 1 NA NA 0.293 
Overall 39 0.839 0.028 - 0.606 NA 
aIIC = Inter-Item Correlation 

in swallowing are more common in the ATD group than 
RAI. For the emotional susceptibility domain, it showed 
that subjects belonging to the ATD group more easily felt 
stressed with mood swings as compared to the RAI group. 
In the impaired daily life domain, those in the RAI group 
have less difficulty in managing their life.  
 
Correlation of Demographic Profile of the Participants 
with their Quality of Life 
Demographic profile is correlated with their Quality of 
Life, as measured in the domains of ThyPRO Filipino 
version. Goiter grade was found to be moderately 
correlated with goiter symptoms (p=0.0001). Goiter grade 
is higher for those who did not undergo RAI with goiter 
symptoms such as sensation of fullness in the neck, 
pressure in throat and discomfort in swallowing. This 
means that the larger the goiter, the more is the neck 
discomfort. The domain “impaired daily life” and gender 

were weakly correlated (p=0.016) (Table 5). Female 
subjects scored significantly lower on the “impaired 
daily life” domain. This means that female subjects have 
lesser difficulty in managing their life, participate more 
in life activities and do not feel as if everything takes 
longer to do. 
 
The domain “cosmetic complaint” was inversely and 
weakly correlated with age (p=0.002), marital status 
(p=0.046), and disease duration (p=0.005). Cosmetic 
complaints were higher among single young individuals 
with shorter disease duration. 
 
DISCUSSION 
 
First Phase: Translation and Validation 
 
All the 13 domains were retained in the ThyPROph based 
on the statistics which showed that ThyPROph is an 
acceptable tool with Cronbach’s alpha and discriminant 
validity of 0.839 and 0.028-0.606, respectively and with 
moderate correlation for the convergent validity. 
 
The translated and validated ThyPRO Filipino version 
(ThyPROph) can be used to assess the health related 
quality of life of adult Filipinos with Graves’ disease. 

Table 4. Comparison of domain mean scores between RAI and ATD group, n=58, Manila 
ThyPRO Domains No. of items Mean Final Rescaled Score +SDa P-valueb RAI Group  n=28 ATD Group  n=30 

Goiter Symptoms 1 23.89+8.25 32.17+16.62 0.0209 
Hyperthyroid Symptoms 2 32.46+11.02 38.27+12.56 0.0671 
Hypothyroid Symptoms 3 39.29+16.39 44.17+16.08 0.2574 
Eye Symptoms 4 34.14+15.52 36.23+12.47 0.5729 
Tiredness 5 49.79+20.28 52.62+20.80 0.6023 
Cognitive 6 34.21+15.06 39.50+17.81 0.2287 
Anxiety 7 42.14+19.81 42.60+22.45 0.9345 
Depressivity 8 34.22+15.63 38.77+17.49 0.3019 
Emotional Susceptibility 9 44.82+16.32 57.77+18.54 0.0067 
Impaired Social Life 10 32.46+13.09 36.70+14.62 0.2507 
Impaired Daily Life 11 29.46+12.23 36.70+14.62 0.0463 
Cosmetic Complaints 12 40.32+23.15 51.27+18.48 0.0506 
Impact on Overall QoL 13 40.18+25.77 52.50+24.87 0.0692 
aSD = Standard Deviation; bStatistically significant if p-value <0.05 

Table 3. Distribution of survey subjects taking ATD’s or S/P RAI according to sociodemographic profile, n=58, Manila 
Demographic Profile RAI ATD P-valueb n, %= 28 (48.28) n,% = 30 (51.72) 

Age (yrs old, X+SD) 41.82 (15.22) 44.52 (11.92) 0.4535 
Gender (F,%)       
   Female 18 (64.29) 25 (83.33) 0.0980 
   Male 10 (35.71) 5 (16.67%)   
Marital Status (F,%) 
   Single 
   Married 
   Separated 
   Widow 

  
14 (50.00) 
11 (39.29) 

0 
3 (10.71) 

  
10 (33.33) 
18 (60.00) 

1 (3.33) 
1 (3.33) 

  
0.2320 

  
  
  

Educational Attainment (F,%) 
   Elementary 
   High School 
   College 
   Post Graduate 

  
5 (17.86) 

13 (46.43) 
9 (32.14) 
1 (3.57) 

  
3 (10.00) 

14 (46.67) 
11 (36.67) 

2 (6.67) 

  
0.8010 

  
  
  

Employment (F,%) 
   Employed 
   Unemployed 

  
16 (57.14) 
12 (42.86) 

  
13 (43.33) 
17 (56.57) 

  
0.2930 

  
Disease Duration (yr, X+SD) a 8.97+9.12 3.35+3.50 0.0027 
Initiation of Treatment (yr, X+SD) 7.76+8.77 3.28+3.40 0.0120 
Goiter Grade (F,%)       
   Grade 0 
   Grade 1 
   Grade 2 

25 (89.29) 
3 (10.71) 

0 

21 (70.00) 
7 (23.33) 
2 (6.57) 

0.1430 
  
  

aSD = Standard Deviation ; bStatistically significant if p-value <0.05 

Table 5. Correlation of demographic profiles and 
ThyPROph domains, n=58, Manila 

ThyPROph 
Domains 

Demographic 
Profile 

Correlation 
Coefficient P-valuea 

Goiter Symptoms Goiter Grade 0.430 0.001 
Impaired Daily Life Gender 0.316 0.016 
Cosmetic Complaints Age -0.393 0.002 

Marital Status -0.263 0.046 
Disease Duration -0.368 0.005 

aStatistically significant if p-value <0.05 
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(=0.369), Impaired Daily Life (=0.601). Despite the 
outcomes of the internal consistency reliability per scale, 
overall the ThyPRO Filipino version has an acceptable 
degree of internal consisteny with Cronbachs’s alpha of 
0.839 (Table 2). This is comparable to the original study 
wherein the Cronbach alpha is greater than 0.7.  
 
Discriminant validity and convergent validity were used 
to assess the construct validity of the ThyPROph. 
Convergent validity measures the degree of confidence 
that the trait is well measured by its indicators; while 
discriminant validity is the degree to which measures of 
different traits are unrelated. The convergent validity 
calculated using Spearman correlation ranged from 
rs=0.014–0.769. Majority of the scales of the questionnaire 
had a moderate correlation with Spearman correlation 
above rs=0.40. The scale Emotional Susceptibility has 
convergent validity ranges from adequate (rs=0.325) to 
high correlation (rs=0.719). The scales Tiredness, Cognitive 
and Impaired Social Life has poor to high correlation of 
rs=0.014–0.769, rs=0.130–0.631 and rs=0.028–0.664,  
respectively. Only the scale Depressivity has poor to 
adequate correlation (rs=0.100–0.339). 
 
Based on the discriminant validity of the scales, an average 
Inter-Item Correlation (IIC) result less than 0.85 tell us that 
discriminant validity likely exists between the scales. The 
discriminant validity of the scales in the questionnaire 
ranged between IIC=0.001 and IIC=0.423. Cognitive scale 
obtained an IIC=0.066–0.420; while Impaired Daily Life 
scale, ICC=0.000–0.423. Moreover, overall divergent 
validity of the ThyPRO is adequate to excellent with 
IIC=0.028–0.606. Since the computed IIC is below 0.85, 
discriminant validity exists between the different scales of 
ThyPROph. This is comparable to 0.77-0.89 intraclass 
correlation in the original study. The different scales 
theoretically measure different constructs from one 
another. Therefore, the different scales are unrelated from 
one another.  
 
Second Phase of the Study: Comparison of Quality of 
Life Scores with RAI Treatment versus ATD 
 
Demographic Profile of Respondents  
Fifty-eight patients with Graves’ disease completed the 
ThyPROph with 48.28% (n=28) under the RAI group, and 

51.72% (n=30) under ATD group. The mean age of the 
patients under ATD group is higher than the RAI group, 
but statistically not significant (44.52 y.o. vs 41.82 y.o. 
respectively, p=0.4535). There were more females in the 
ATD group (83.33% vs 64.29%). Moreover, there were 
more singles (50%), high school graduates (46.43%) and 
employed subjects (57.14%) in the RAI group. Looking at 
the ATD group, majority were married (60%), high school 
graduates (46.67%) and unemployed (56.57%). Despite 
such differences, marital status (p=0.2320), educational 
attainment (p=0.8010) and employment status (p=0.2930) 
were not significantly different between groups. 
Distribution of goiter grading between groups were also 
not significantly different with both groups having more 
subjects with Grade 0 goiter (89.29% and 70%) (Table 3).  
 
A significant difference is seen in disease duration 
(p=0.0027) and initiation of treatment (p=0.0120). Disease 
duration corresponds to the time the patient was 
diagnosed to have Graves’ disease until the time the 
patient was seen by the investigator. The RAI group was 
diagnosed to have Graves’ disease at a mean of 8.97 years 
with initiation of RAI at a mean of 7.76 years. In the ATD 
group, disease duration also parallels the initiation of 
treatment. 

 
Health Related Quality of Life of Filipino Patients with 
Graves’ Disease 
In determining HRQoL of patients with Graves’ disease, 
the scores of each domain were computed based on the 
ThyPRO scoring system. The lower the score, the better or 
more improved is the quality of life. There is a significant 
difference in the domains “goiter symptoms” (p=0.0209), 
“emotional susceptibility” (p=0.0067) and “impaired daily 
life” (p=0.0463). The HRQoL is significantly better in the 
RAI group based on these three domains since the mean 
scores were lower compared to the ATD group scores 
(goiter symptoms, 23.89 vs 32.17; emotional susceptibility, 
44.82 vs 57.77; and impaired daily life, 29.46 vs 36.70). The 
remaining domains were found to be insignificantly 
different between groups despite lower mean final 
rescaled scores in the RAI group than the ATD group 
(p>0.05) (Table 4).  
 
This means that goiter symptoms such as sensation or 
fullness in the neck, pressure in the throat and discomfort 

Table 2. Reliability and validity of the ThyPRO Filipino version , n=20, Manila 
Scale Number of items Cronbach's Alpha Average IICa Convergent Validity 

Goiter Syndrome 3 0.657 0.007 - 0.377 0.046 - 0.537 
Hyperthyroid Symptoms 4 0.270 0.014 - 0.178 0.012 - 0.597 
Hypothyroid Symptoms 4 0.499 0.026 - 0.164 0.098 - 0.554 
Eye Symptoms 3 0.198 0.001 - 0.220 0.009 - 0.523 
Tiredness 3 0.312 0.097 - 0.377 0.014 - 0.769 
Cognitive 3 0.515 0.066 - 0.420 0.130 - 0.631 
Anxiety 3 0.784 0.006 - 0.278 0.062 - 0.630 
Depressivity 3 0.369 0.001 - 0.302 0.100 - 0.339 
Emotional Susceptibility 3 -0.153 0.027 - 0.350 0.325 - 0.719 
Impaired Social Life 3 0.854 0.027 - 0.339 0.028 - 0.664 
Impiared Daily Life 3 0.601 0.000 - 0.423 0.011 - 0.582 
Cosmetic Complaints 3 0.286 0.035 - 0.333 0.093 - 0.398 
Impact on Overall QoL 1 NA NA 0.293 
Overall 39 0.839 0.028 - 0.606 NA 
aIIC = Inter-Item Correlation 

in swallowing are more common in the ATD group than 
RAI. For the emotional susceptibility domain, it showed 
that subjects belonging to the ATD group more easily felt 
stressed with mood swings as compared to the RAI group. 
In the impaired daily life domain, those in the RAI group 
have less difficulty in managing their life.  
 
Correlation of Demographic Profile of the Participants 
with their Quality of Life 
Demographic profile is correlated with their Quality of 
Life, as measured in the domains of ThyPRO Filipino 
version. Goiter grade was found to be moderately 
correlated with goiter symptoms (p=0.0001). Goiter grade 
is higher for those who did not undergo RAI with goiter 
symptoms such as sensation of fullness in the neck, 
pressure in throat and discomfort in swallowing. This 
means that the larger the goiter, the more is the neck 
discomfort. The domain “impaired daily life” and gender 

were weakly correlated (p=0.016) (Table 5). Female 
subjects scored significantly lower on the “impaired 
daily life” domain. This means that female subjects have 
lesser difficulty in managing their life, participate more 
in life activities and do not feel as if everything takes 
longer to do. 
 
The domain “cosmetic complaint” was inversely and 
weakly correlated with age (p=0.002), marital status 
(p=0.046), and disease duration (p=0.005). Cosmetic 
complaints were higher among single young individuals 
with shorter disease duration. 
 
DISCUSSION 
 
First Phase: Translation and Validation 
 
All the 13 domains were retained in the ThyPROph based 
on the statistics which showed that ThyPROph is an 
acceptable tool with Cronbach’s alpha and discriminant 
validity of 0.839 and 0.028-0.606, respectively and with 
moderate correlation for the convergent validity. 
 
The translated and validated ThyPRO Filipino version 
(ThyPROph) can be used to assess the health related 
quality of life of adult Filipinos with Graves’ disease. 

Table 4. Comparison of domain mean scores between RAI and ATD group, n=58, Manila 
ThyPRO Domains No. of items Mean Final Rescaled Score +SDa P-valueb RAI Group  n=28 ATD Group  n=30 

Goiter Symptoms 1 23.89+8.25 32.17+16.62 0.0209 
Hyperthyroid Symptoms 2 32.46+11.02 38.27+12.56 0.0671 
Hypothyroid Symptoms 3 39.29+16.39 44.17+16.08 0.2574 
Eye Symptoms 4 34.14+15.52 36.23+12.47 0.5729 
Tiredness 5 49.79+20.28 52.62+20.80 0.6023 
Cognitive 6 34.21+15.06 39.50+17.81 0.2287 
Anxiety 7 42.14+19.81 42.60+22.45 0.9345 
Depressivity 8 34.22+15.63 38.77+17.49 0.3019 
Emotional Susceptibility 9 44.82+16.32 57.77+18.54 0.0067 
Impaired Social Life 10 32.46+13.09 36.70+14.62 0.2507 
Impaired Daily Life 11 29.46+12.23 36.70+14.62 0.0463 
Cosmetic Complaints 12 40.32+23.15 51.27+18.48 0.0506 
Impact on Overall QoL 13 40.18+25.77 52.50+24.87 0.0692 
aSD = Standard Deviation; bStatistically significant if p-value <0.05 

Table 3. Distribution of survey subjects taking ATD’s or S/P RAI according to sociodemographic profile, n=58, Manila 
Demographic Profile RAI ATD P-valueb n, %= 28 (48.28) n,% = 30 (51.72) 

Age (yrs old, X+SD) 41.82 (15.22) 44.52 (11.92) 0.4535 
Gender (F,%)       
   Female 18 (64.29) 25 (83.33) 0.0980 
   Male 10 (35.71) 5 (16.67%)   
Marital Status (F,%) 
   Single 
   Married 
   Separated 
   Widow 

  
14 (50.00) 
11 (39.29) 

0 
3 (10.71) 

  
10 (33.33) 
18 (60.00) 

1 (3.33) 
1 (3.33) 

  
0.2320 

  
  
  

Educational Attainment (F,%) 
   Elementary 
   High School 
   College 
   Post Graduate 

  
5 (17.86) 

13 (46.43) 
9 (32.14) 
1 (3.57) 

  
3 (10.00) 

14 (46.67) 
11 (36.67) 

2 (6.67) 

  
0.8010 

  
  
  

Employment (F,%) 
   Employed 
   Unemployed 

  
16 (57.14) 
12 (42.86) 

  
13 (43.33) 
17 (56.57) 

  
0.2930 

  
Disease Duration (yr, X+SD) a 8.97+9.12 3.35+3.50 0.0027 
Initiation of Treatment (yr, X+SD) 7.76+8.77 3.28+3.40 0.0120 
Goiter Grade (F,%)       
   Grade 0 
   Grade 1 
   Grade 2 

25 (89.29) 
3 (10.71) 

0 

21 (70.00) 
7 (23.33) 
2 (6.57) 

0.1430 
  
  

aSD = Standard Deviation ; bStatistically significant if p-value <0.05 

Table 5. Correlation of demographic profiles and 
ThyPROph domains, n=58, Manila 

ThyPROph 
Domains 

Demographic 
Profile 

Correlation 
Coefficient P-valuea 

Goiter Symptoms Goiter Grade 0.430 0.001 
Impaired Daily Life Gender 0.316 0.016 
Cosmetic Complaints Age -0.393 0.002 

Marital Status -0.263 0.046 
Disease Duration -0.368 0.005 

aStatistically significant if p-value <0.05 
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(=0.369), Impaired Daily Life (=0.601). Despite the 
outcomes of the internal consistency reliability per scale, 
overall the ThyPRO Filipino version has an acceptable 
degree of internal consisteny with Cronbachs’s alpha of 
0.839 (Table 2). This is comparable to the original study 
wherein the Cronbach alpha is greater than 0.7.  
 
Discriminant validity and convergent validity were used 
to assess the construct validity of the ThyPROph. 
Convergent validity measures the degree of confidence 
that the trait is well measured by its indicators; while 
discriminant validity is the degree to which measures of 
different traits are unrelated. The convergent validity 
calculated using Spearman correlation ranged from 
rs=0.014–0.769. Majority of the scales of the questionnaire 
had a moderate correlation with Spearman correlation 
above rs=0.40. The scale Emotional Susceptibility has 
convergent validity ranges from adequate (rs=0.325) to 
high correlation (rs=0.719). The scales Tiredness, Cognitive 
and Impaired Social Life has poor to high correlation of 
rs=0.014–0.769, rs=0.130–0.631 and rs=0.028–0.664,  
respectively. Only the scale Depressivity has poor to 
adequate correlation (rs=0.100–0.339). 
 
Based on the discriminant validity of the scales, an average 
Inter-Item Correlation (IIC) result less than 0.85 tell us that 
discriminant validity likely exists between the scales. The 
discriminant validity of the scales in the questionnaire 
ranged between IIC=0.001 and IIC=0.423. Cognitive scale 
obtained an IIC=0.066–0.420; while Impaired Daily Life 
scale, ICC=0.000–0.423. Moreover, overall divergent 
validity of the ThyPRO is adequate to excellent with 
IIC=0.028–0.606. Since the computed IIC is below 0.85, 
discriminant validity exists between the different scales of 
ThyPROph. This is comparable to 0.77-0.89 intraclass 
correlation in the original study. The different scales 
theoretically measure different constructs from one 
another. Therefore, the different scales are unrelated from 
one another.  
 
Second Phase of the Study: Comparison of Quality of 
Life Scores with RAI Treatment versus ATD 
 
Demographic Profile of Respondents  
Fifty-eight patients with Graves’ disease completed the 
ThyPROph with 48.28% (n=28) under the RAI group, and 

51.72% (n=30) under ATD group. The mean age of the 
patients under ATD group is higher than the RAI group, 
but statistically not significant (44.52 y.o. vs 41.82 y.o. 
respectively, p=0.4535). There were more females in the 
ATD group (83.33% vs 64.29%). Moreover, there were 
more singles (50%), high school graduates (46.43%) and 
employed subjects (57.14%) in the RAI group. Looking at 
the ATD group, majority were married (60%), high school 
graduates (46.67%) and unemployed (56.57%). Despite 
such differences, marital status (p=0.2320), educational 
attainment (p=0.8010) and employment status (p=0.2930) 
were not significantly different between groups. 
Distribution of goiter grading between groups were also 
not significantly different with both groups having more 
subjects with Grade 0 goiter (89.29% and 70%) (Table 3).  
 
A significant difference is seen in disease duration 
(p=0.0027) and initiation of treatment (p=0.0120). Disease 
duration corresponds to the time the patient was 
diagnosed to have Graves’ disease until the time the 
patient was seen by the investigator. The RAI group was 
diagnosed to have Graves’ disease at a mean of 8.97 years 
with initiation of RAI at a mean of 7.76 years. In the ATD 
group, disease duration also parallels the initiation of 
treatment. 

 
Health Related Quality of Life of Filipino Patients with 
Graves’ Disease 
In determining HRQoL of patients with Graves’ disease, 
the scores of each domain were computed based on the 
ThyPRO scoring system. The lower the score, the better or 
more improved is the quality of life. There is a significant 
difference in the domains “goiter symptoms” (p=0.0209), 
“emotional susceptibility” (p=0.0067) and “impaired daily 
life” (p=0.0463). The HRQoL is significantly better in the 
RAI group based on these three domains since the mean 
scores were lower compared to the ATD group scores 
(goiter symptoms, 23.89 vs 32.17; emotional susceptibility, 
44.82 vs 57.77; and impaired daily life, 29.46 vs 36.70). The 
remaining domains were found to be insignificantly 
different between groups despite lower mean final 
rescaled scores in the RAI group than the ATD group 
(p>0.05) (Table 4).  
 
This means that goiter symptoms such as sensation or 
fullness in the neck, pressure in the throat and discomfort 

Table 2. Reliability and validity of the ThyPRO Filipino version , n=20, Manila 
Scale Number of items Cronbach's Alpha Average IICa Convergent Validity 

Goiter Syndrome 3 0.657 0.007 - 0.377 0.046 - 0.537 
Hyperthyroid Symptoms 4 0.270 0.014 - 0.178 0.012 - 0.597 
Hypothyroid Symptoms 4 0.499 0.026 - 0.164 0.098 - 0.554 
Eye Symptoms 3 0.198 0.001 - 0.220 0.009 - 0.523 
Tiredness 3 0.312 0.097 - 0.377 0.014 - 0.769 
Cognitive 3 0.515 0.066 - 0.420 0.130 - 0.631 
Anxiety 3 0.784 0.006 - 0.278 0.062 - 0.630 
Depressivity 3 0.369 0.001 - 0.302 0.100 - 0.339 
Emotional Susceptibility 3 -0.153 0.027 - 0.350 0.325 - 0.719 
Impaired Social Life 3 0.854 0.027 - 0.339 0.028 - 0.664 
Impiared Daily Life 3 0.601 0.000 - 0.423 0.011 - 0.582 
Cosmetic Complaints 3 0.286 0.035 - 0.333 0.093 - 0.398 
Impact on Overall QoL 1 NA NA 0.293 
Overall 39 0.839 0.028 - 0.606 NA 
aIIC = Inter-Item Correlation 

in swallowing are more common in the ATD group than 
RAI. For the emotional susceptibility domain, it showed 
that subjects belonging to the ATD group more easily felt 
stressed with mood swings as compared to the RAI group. 
In the impaired daily life domain, those in the RAI group 
have less difficulty in managing their life.  
 
Correlation of Demographic Profile of the Participants 
with their Quality of Life 
Demographic profile is correlated with their Quality of 
Life, as measured in the domains of ThyPRO Filipino 
version. Goiter grade was found to be moderately 
correlated with goiter symptoms (p=0.0001). Goiter grade 
is higher for those who did not undergo RAI with goiter 
symptoms such as sensation of fullness in the neck, 
pressure in throat and discomfort in swallowing. This 
means that the larger the goiter, the more is the neck 
discomfort. The domain “impaired daily life” and gender 

were weakly correlated (p=0.016) (Table 5). Female 
subjects scored significantly lower on the “impaired 
daily life” domain. This means that female subjects have 
lesser difficulty in managing their life, participate more 
in life activities and do not feel as if everything takes 
longer to do. 
 
The domain “cosmetic complaint” was inversely and 
weakly correlated with age (p=0.002), marital status 
(p=0.046), and disease duration (p=0.005). Cosmetic 
complaints were higher among single young individuals 
with shorter disease duration. 
 
DISCUSSION 
 
First Phase: Translation and Validation 
 
All the 13 domains were retained in the ThyPROph based 
on the statistics which showed that ThyPROph is an 
acceptable tool with Cronbach’s alpha and discriminant 
validity of 0.839 and 0.028-0.606, respectively and with 
moderate correlation for the convergent validity. 
 
The translated and validated ThyPRO Filipino version 
(ThyPROph) can be used to assess the health related 
quality of life of adult Filipinos with Graves’ disease. 

Table 4. Comparison of domain mean scores between RAI and ATD group, n=58, Manila 
ThyPRO Domains No. of items Mean Final Rescaled Score +SDa P-valueb RAI Group  n=28 ATD Group  n=30 

Goiter Symptoms 1 23.89+8.25 32.17+16.62 0.0209 
Hyperthyroid Symptoms 2 32.46+11.02 38.27+12.56 0.0671 
Hypothyroid Symptoms 3 39.29+16.39 44.17+16.08 0.2574 
Eye Symptoms 4 34.14+15.52 36.23+12.47 0.5729 
Tiredness 5 49.79+20.28 52.62+20.80 0.6023 
Cognitive 6 34.21+15.06 39.50+17.81 0.2287 
Anxiety 7 42.14+19.81 42.60+22.45 0.9345 
Depressivity 8 34.22+15.63 38.77+17.49 0.3019 
Emotional Susceptibility 9 44.82+16.32 57.77+18.54 0.0067 
Impaired Social Life 10 32.46+13.09 36.70+14.62 0.2507 
Impaired Daily Life 11 29.46+12.23 36.70+14.62 0.0463 
Cosmetic Complaints 12 40.32+23.15 51.27+18.48 0.0506 
Impact on Overall QoL 13 40.18+25.77 52.50+24.87 0.0692 
aSD = Standard Deviation; bStatistically significant if p-value <0.05 

Table 3. Distribution of survey subjects taking ATD’s or S/P RAI according to sociodemographic profile, n=58, Manila 
Demographic Profile RAI ATD P-valueb n, %= 28 (48.28) n,% = 30 (51.72) 

Age (yrs old, X+SD) 41.82 (15.22) 44.52 (11.92) 0.4535 
Gender (F,%)       
   Female 18 (64.29) 25 (83.33) 0.0980 
   Male 10 (35.71) 5 (16.67%)   
Marital Status (F,%) 
   Single 
   Married 
   Separated 
   Widow 

  
14 (50.00) 
11 (39.29) 

0 
3 (10.71) 

  
10 (33.33) 
18 (60.00) 

1 (3.33) 
1 (3.33) 

  
0.2320 

  
  
  

Educational Attainment (F,%) 
   Elementary 
   High School 
   College 
   Post Graduate 

  
5 (17.86) 

13 (46.43) 
9 (32.14) 
1 (3.57) 

  
3 (10.00) 

14 (46.67) 
11 (36.67) 

2 (6.67) 

  
0.8010 

  
  
  

Employment (F,%) 
   Employed 
   Unemployed 

  
16 (57.14) 
12 (42.86) 

  
13 (43.33) 
17 (56.57) 

  
0.2930 

  
Disease Duration (yr, X+SD) a 8.97+9.12 3.35+3.50 0.0027 
Initiation of Treatment (yr, X+SD) 7.76+8.77 3.28+3.40 0.0120 
Goiter Grade (F,%)       
   Grade 0 
   Grade 1 
   Grade 2 

25 (89.29) 
3 (10.71) 

0 

21 (70.00) 
7 (23.33) 
2 (6.57) 

0.1430 
  
  

aSD = Standard Deviation ; bStatistically significant if p-value <0.05 

Table 5. Correlation of demographic profiles and 
ThyPROph domains, n=58, Manila 

ThyPROph 
Domains 

Demographic 
Profile 

Correlation 
Coefficient P-valuea 

Goiter Symptoms Goiter Grade 0.430 0.001 
Impaired Daily Life Gender 0.316 0.016 
Cosmetic Complaints Age -0.393 0.002 

Marital Status -0.263 0.046 
Disease Duration -0.368 0.005 

aStatistically significant if p-value <0.05 

104 Health-Related Quality of Life of Adult Filipinos with Graves’ Disease

www.asean-endocrinejournal.org Vol. 32 No. 2 November 2017

Sheila Farisha Mangelen, et al

ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.02 ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.02

(=0.369), Impaired Daily Life (=0.601). Despite the 
outcomes of the internal consistency reliability per scale, 
overall the ThyPRO Filipino version has an acceptable 
degree of internal consisteny with Cronbachs’s alpha of 
0.839 (Table 2). This is comparable to the original study 
wherein the Cronbach alpha is greater than 0.7.  
 
Discriminant validity and convergent validity were used 
to assess the construct validity of the ThyPROph. 
Convergent validity measures the degree of confidence 
that the trait is well measured by its indicators; while 
discriminant validity is the degree to which measures of 
different traits are unrelated. The convergent validity 
calculated using Spearman correlation ranged from 
rs=0.014–0.769. Majority of the scales of the questionnaire 
had a moderate correlation with Spearman correlation 
above rs=0.40. The scale Emotional Susceptibility has 
convergent validity ranges from adequate (rs=0.325) to 
high correlation (rs=0.719). The scales Tiredness, Cognitive 
and Impaired Social Life has poor to high correlation of 
rs=0.014–0.769, rs=0.130–0.631 and rs=0.028–0.664,  
respectively. Only the scale Depressivity has poor to 
adequate correlation (rs=0.100–0.339). 
 
Based on the discriminant validity of the scales, an average 
Inter-Item Correlation (IIC) result less than 0.85 tell us that 
discriminant validity likely exists between the scales. The 
discriminant validity of the scales in the questionnaire 
ranged between IIC=0.001 and IIC=0.423. Cognitive scale 
obtained an IIC=0.066–0.420; while Impaired Daily Life 
scale, ICC=0.000–0.423. Moreover, overall divergent 
validity of the ThyPRO is adequate to excellent with 
IIC=0.028–0.606. Since the computed IIC is below 0.85, 
discriminant validity exists between the different scales of 
ThyPROph. This is comparable to 0.77-0.89 intraclass 
correlation in the original study. The different scales 
theoretically measure different constructs from one 
another. Therefore, the different scales are unrelated from 
one another.  
 
Second Phase of the Study: Comparison of Quality of 
Life Scores with RAI Treatment versus ATD 
 
Demographic Profile of Respondents  
Fifty-eight patients with Graves’ disease completed the 
ThyPROph with 48.28% (n=28) under the RAI group, and 

51.72% (n=30) under ATD group. The mean age of the 
patients under ATD group is higher than the RAI group, 
but statistically not significant (44.52 y.o. vs 41.82 y.o. 
respectively, p=0.4535). There were more females in the 
ATD group (83.33% vs 64.29%). Moreover, there were 
more singles (50%), high school graduates (46.43%) and 
employed subjects (57.14%) in the RAI group. Looking at 
the ATD group, majority were married (60%), high school 
graduates (46.67%) and unemployed (56.57%). Despite 
such differences, marital status (p=0.2320), educational 
attainment (p=0.8010) and employment status (p=0.2930) 
were not significantly different between groups. 
Distribution of goiter grading between groups were also 
not significantly different with both groups having more 
subjects with Grade 0 goiter (89.29% and 70%) (Table 3).  
 
A significant difference is seen in disease duration 
(p=0.0027) and initiation of treatment (p=0.0120). Disease 
duration corresponds to the time the patient was 
diagnosed to have Graves’ disease until the time the 
patient was seen by the investigator. The RAI group was 
diagnosed to have Graves’ disease at a mean of 8.97 years 
with initiation of RAI at a mean of 7.76 years. In the ATD 
group, disease duration also parallels the initiation of 
treatment. 

 
Health Related Quality of Life of Filipino Patients with 
Graves’ Disease 
In determining HRQoL of patients with Graves’ disease, 
the scores of each domain were computed based on the 
ThyPRO scoring system. The lower the score, the better or 
more improved is the quality of life. There is a significant 
difference in the domains “goiter symptoms” (p=0.0209), 
“emotional susceptibility” (p=0.0067) and “impaired daily 
life” (p=0.0463). The HRQoL is significantly better in the 
RAI group based on these three domains since the mean 
scores were lower compared to the ATD group scores 
(goiter symptoms, 23.89 vs 32.17; emotional susceptibility, 
44.82 vs 57.77; and impaired daily life, 29.46 vs 36.70). The 
remaining domains were found to be insignificantly 
different between groups despite lower mean final 
rescaled scores in the RAI group than the ATD group 
(p>0.05) (Table 4).  
 
This means that goiter symptoms such as sensation or 
fullness in the neck, pressure in the throat and discomfort 

Table 2. Reliability and validity of the ThyPRO Filipino version , n=20, Manila 
Scale Number of items Cronbach's Alpha Average IICa Convergent Validity 

Goiter Syndrome 3 0.657 0.007 - 0.377 0.046 - 0.537 
Hyperthyroid Symptoms 4 0.270 0.014 - 0.178 0.012 - 0.597 
Hypothyroid Symptoms 4 0.499 0.026 - 0.164 0.098 - 0.554 
Eye Symptoms 3 0.198 0.001 - 0.220 0.009 - 0.523 
Tiredness 3 0.312 0.097 - 0.377 0.014 - 0.769 
Cognitive 3 0.515 0.066 - 0.420 0.130 - 0.631 
Anxiety 3 0.784 0.006 - 0.278 0.062 - 0.630 
Depressivity 3 0.369 0.001 - 0.302 0.100 - 0.339 
Emotional Susceptibility 3 -0.153 0.027 - 0.350 0.325 - 0.719 
Impaired Social Life 3 0.854 0.027 - 0.339 0.028 - 0.664 
Impiared Daily Life 3 0.601 0.000 - 0.423 0.011 - 0.582 
Cosmetic Complaints 3 0.286 0.035 - 0.333 0.093 - 0.398 
Impact on Overall QoL 1 NA NA 0.293 
Overall 39 0.839 0.028 - 0.606 NA 
aIIC = Inter-Item Correlation 

in swallowing are more common in the ATD group than 
RAI. For the emotional susceptibility domain, it showed 
that subjects belonging to the ATD group more easily felt 
stressed with mood swings as compared to the RAI group. 
In the impaired daily life domain, those in the RAI group 
have less difficulty in managing their life.  
 
Correlation of Demographic Profile of the Participants 
with their Quality of Life 
Demographic profile is correlated with their Quality of 
Life, as measured in the domains of ThyPRO Filipino 
version. Goiter grade was found to be moderately 
correlated with goiter symptoms (p=0.0001). Goiter grade 
is higher for those who did not undergo RAI with goiter 
symptoms such as sensation of fullness in the neck, 
pressure in throat and discomfort in swallowing. This 
means that the larger the goiter, the more is the neck 
discomfort. The domain “impaired daily life” and gender 

were weakly correlated (p=0.016) (Table 5). Female 
subjects scored significantly lower on the “impaired 
daily life” domain. This means that female subjects have 
lesser difficulty in managing their life, participate more 
in life activities and do not feel as if everything takes 
longer to do. 
 
The domain “cosmetic complaint” was inversely and 
weakly correlated with age (p=0.002), marital status 
(p=0.046), and disease duration (p=0.005). Cosmetic 
complaints were higher among single young individuals 
with shorter disease duration. 
 
DISCUSSION 
 
First Phase: Translation and Validation 
 
All the 13 domains were retained in the ThyPROph based 
on the statistics which showed that ThyPROph is an 
acceptable tool with Cronbach’s alpha and discriminant 
validity of 0.839 and 0.028-0.606, respectively and with 
moderate correlation for the convergent validity. 
 
The translated and validated ThyPRO Filipino version 
(ThyPROph) can be used to assess the health related 
quality of life of adult Filipinos with Graves’ disease. 

Table 4. Comparison of domain mean scores between RAI and ATD group, n=58, Manila 
ThyPRO Domains No. of items Mean Final Rescaled Score +SDa P-valueb RAI Group  n=28 ATD Group  n=30 

Goiter Symptoms 1 23.89+8.25 32.17+16.62 0.0209 
Hyperthyroid Symptoms 2 32.46+11.02 38.27+12.56 0.0671 
Hypothyroid Symptoms 3 39.29+16.39 44.17+16.08 0.2574 
Eye Symptoms 4 34.14+15.52 36.23+12.47 0.5729 
Tiredness 5 49.79+20.28 52.62+20.80 0.6023 
Cognitive 6 34.21+15.06 39.50+17.81 0.2287 
Anxiety 7 42.14+19.81 42.60+22.45 0.9345 
Depressivity 8 34.22+15.63 38.77+17.49 0.3019 
Emotional Susceptibility 9 44.82+16.32 57.77+18.54 0.0067 
Impaired Social Life 10 32.46+13.09 36.70+14.62 0.2507 
Impaired Daily Life 11 29.46+12.23 36.70+14.62 0.0463 
Cosmetic Complaints 12 40.32+23.15 51.27+18.48 0.0506 
Impact on Overall QoL 13 40.18+25.77 52.50+24.87 0.0692 
aSD = Standard Deviation; bStatistically significant if p-value <0.05 

Table 3. Distribution of survey subjects taking ATD’s or S/P RAI according to sociodemographic profile, n=58, Manila 
Demographic Profile RAI ATD P-valueb n, %= 28 (48.28) n,% = 30 (51.72) 

Age (yrs old, X+SD) 41.82 (15.22) 44.52 (11.92) 0.4535 
Gender (F,%)       
   Female 18 (64.29) 25 (83.33) 0.0980 
   Male 10 (35.71) 5 (16.67%)   
Marital Status (F,%) 
   Single 
   Married 
   Separated 
   Widow 

  
14 (50.00) 
11 (39.29) 

0 
3 (10.71) 

  
10 (33.33) 
18 (60.00) 

1 (3.33) 
1 (3.33) 

  
0.2320 

  
  
  

Educational Attainment (F,%) 
   Elementary 
   High School 
   College 
   Post Graduate 

  
5 (17.86) 

13 (46.43) 
9 (32.14) 
1 (3.57) 

  
3 (10.00) 

14 (46.67) 
11 (36.67) 

2 (6.67) 

  
0.8010 

  
  
  

Employment (F,%) 
   Employed 
   Unemployed 

  
16 (57.14) 
12 (42.86) 

  
13 (43.33) 
17 (56.57) 

  
0.2930 

  
Disease Duration (yr, X+SD) a 8.97+9.12 3.35+3.50 0.0027 
Initiation of Treatment (yr, X+SD) 7.76+8.77 3.28+3.40 0.0120 
Goiter Grade (F,%)       
   Grade 0 
   Grade 1 
   Grade 2 

25 (89.29) 
3 (10.71) 

0 

21 (70.00) 
7 (23.33) 
2 (6.57) 

0.1430 
  
  

aSD = Standard Deviation ; bStatistically significant if p-value <0.05 

Table 5. Correlation of demographic profiles and 
ThyPROph domains, n=58, Manila 

ThyPROph 
Domains 

Demographic 
Profile 

Correlation 
Coefficient P-valuea 

Goiter Symptoms Goiter Grade 0.430 0.001 
Impaired Daily Life Gender 0.316 0.016 
Cosmetic Complaints Age -0.393 0.002 

Marital Status -0.263 0.046 
Disease Duration -0.368 0.005 

aStatistically significant if p-value <0.05 
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Second Phase of the Study: Comparison of quality of 
life scores with RAI treatment versus ATD 
 
Demographic Profile of Respondents and Health 
Related Quality of Life of Filipino Patients with Graves’ 
Disease 
In this study, there are more singles in RAI group. In 
terms of fertility, it is a myth that RAI therapy for 
hyperthyroidism causes infertility. The exposure of the 
reproductive system to the dose of radioactive iodine for 
treating hyperthyroidism is just like when one is subjected 
for barium enema or intravenous pyelography. Uptake for 
the RAI in this case is concentrated in the thyroid gland.14 

The effect of RAI in male germinal epithelium is 
dependent on the cumulative dose. The risk of infertility 
contributed by hyperthyroidism per se is higher than the 
RAI itself.15 A dose of up to 30 mci is harmless to the 
gonads.16 In our country, the maximum fixed dose given as 
outpatient for Graves’ disease treatment is 14.9 mci. 
 
Quality of life seems to be better in the RAI group 
compared to the ATD group with significant differences 
shown in the following three domains: goiter symptoms, 
emotional susceptibility and impaired daily life. 
 
The RAI group was evaluated 7.76 + 8.77 years after 
initiation of treatment. At the time of interview for this 
study, patients belonging to the RAI group had reduced 
goiter size secondary to ablation and in their euthyroid 
state. RAI causes permanent destruction of thyroid tissue. 
The radioactive iodine after its uptake by the thyroid 
gland undergoes organification. Beta particles emitted 
damages the DNA and causes cellular necrosis destroying 
the thyroid follicular cells.17 Reduction of thyroid volume 
is 30-40% after the first year and 50-60% after 3 to 5 years.18 

This is affirmed by the demographics in this study 
wherein the RAI group showed a trend of lower goiter 
grade. Lower goiter grade means lesser compression 
symptoms including fullness in the neck, pressure in the 
throat and discomfort in swallowing.  
 
On the other hand, the ATD group evaluated 3.28 + 3.40 
years after ATD initiation was euthyroid at the time of 
interview. ATD normalizes serum thyroid hormone levels 
6 weeks after initiation. Relapse rate is highest with ATD 
at 50% when this is withdrawn. Demographics in this 
study showed a higher goiter grade in the ATD group. 
ATD preserves the thyroid gland with no reduction in size 
even after years of treatment since ATD only inhibits 
thyroid hormone synthesis. Large goiter is associated with 
lower remission rate.19 Large goiters results to more 
compression symptoms impairing quality of life. In 
addition, remission is measured by TSH receptor antibody 
(TRab) levels. The higher the TRab level, the higher the 
rate of non-remission. In this study, the TRab level was not 
determined. Some of the patients belonging to this group 
although with normal FT4/TSH may not be totally 
euthyroid (not in remission) hence are more emotionally 
susceptible with impaired daily life quality. 

Correlation of Demographic Profile of the Participants 
with Quality of Life 
Compared to males, females use coping mechanisms by 
altering emotional responses to any stressful events.20 This 
might explain the inverse relationship of gender and 
impaired daily life domain. These emotional responses can 
be positive reactions to the daily stressful events and to 
their Graves’ disease. In this modern world, cosmetic 
concern is the same in both genders and this study has 
shown as well that even single young men were concerned 
about their appearance.21 
 
In conclusion, in this pilot study, despite both groups 
being euthyroid at the time of the survey, those who had 
undergone RAI had a better quality of life over-all and in 
the following domains: goiter symptoms, emotional 
susceptibility and impaired daily life. Nevertheless RAI 
can be considered as the better treatment option in our 
setting especially for patients who have noticeable goiters 
with symptoms attributable to their goiters, and those 
with emotional instability. 

 
LIMITATIONS OF THE STUDY 
 
At the time of writing, there is no available data on quality 
of life of patients with Graves’ disease in our country. This 
pilot study intends to know if difference exists between 
two modalities of treatment by comparison of the quality 
of life. First limitation is the need for a larger scale study. 
A follow through large scale study will aid in making a 
generalization since the results of this pilot study is not 
powered to achieve the primary objective specifically in 
excluded patients with complications of Graves’ disease 
(e.g., thyrotoxic heart disease, hypokalemic periodic 
paralysis). Moreover, this study provides a brief account 
of the modalities used to treat Graves’ hyperthyroidism, 
specifically the use of anti-thyroid drugs and radioiodine 
ablation. Second, the reliability of the domains is reduced, 
despite the suitable overall reliability. The decision of the 
review committee to continue the use of the developed 
tool is on the assumption of the demographic readiness of 
the patients as a factor affecting the reliability of the tool. 
Demographic profiles (education, gender, age, occupation 
among others) of the subjects can influence response to 
translated tool. Thus, the committee’s decision on the use 
of the tool is based on the overall reliability of the 
translated tool. Third, a prospective randomized study is 
more ideal. All three were not carried out due to time 
constraint. Again, follow through study is recommended 
to generate satisfactory results. 
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Second Phase of the Study: Comparison of quality of 
life scores with RAI treatment versus ATD 
 
Demographic Profile of Respondents and Health 
Related Quality of Life of Filipino Patients with Graves’ 
Disease 
In this study, there are more singles in RAI group. In 
terms of fertility, it is a myth that RAI therapy for 
hyperthyroidism causes infertility. The exposure of the 
reproductive system to the dose of radioactive iodine for 
treating hyperthyroidism is just like when one is subjected 
for barium enema or intravenous pyelography. Uptake for 
the RAI in this case is concentrated in the thyroid gland.14 

The effect of RAI in male germinal epithelium is 
dependent on the cumulative dose. The risk of infertility 
contributed by hyperthyroidism per se is higher than the 
RAI itself.15 A dose of up to 30 mci is harmless to the 
gonads.16 In our country, the maximum fixed dose given as 
outpatient for Graves’ disease treatment is 14.9 mci. 
 
Quality of life seems to be better in the RAI group 
compared to the ATD group with significant differences 
shown in the following three domains: goiter symptoms, 
emotional susceptibility and impaired daily life. 
 
The RAI group was evaluated 7.76 + 8.77 years after 
initiation of treatment. At the time of interview for this 
study, patients belonging to the RAI group had reduced 
goiter size secondary to ablation and in their euthyroid 
state. RAI causes permanent destruction of thyroid tissue. 
The radioactive iodine after its uptake by the thyroid 
gland undergoes organification. Beta particles emitted 
damages the DNA and causes cellular necrosis destroying 
the thyroid follicular cells.17 Reduction of thyroid volume 
is 30-40% after the first year and 50-60% after 3 to 5 years.18 

This is affirmed by the demographics in this study 
wherein the RAI group showed a trend of lower goiter 
grade. Lower goiter grade means lesser compression 
symptoms including fullness in the neck, pressure in the 
throat and discomfort in swallowing.  
 
On the other hand, the ATD group evaluated 3.28 + 3.40 
years after ATD initiation was euthyroid at the time of 
interview. ATD normalizes serum thyroid hormone levels 
6 weeks after initiation. Relapse rate is highest with ATD 
at 50% when this is withdrawn. Demographics in this 
study showed a higher goiter grade in the ATD group. 
ATD preserves the thyroid gland with no reduction in size 
even after years of treatment since ATD only inhibits 
thyroid hormone synthesis. Large goiter is associated with 
lower remission rate.19 Large goiters results to more 
compression symptoms impairing quality of life. In 
addition, remission is measured by TSH receptor antibody 
(TRab) levels. The higher the TRab level, the higher the 
rate of non-remission. In this study, the TRab level was not 
determined. Some of the patients belonging to this group 
although with normal FT4/TSH may not be totally 
euthyroid (not in remission) hence are more emotionally 
susceptible with impaired daily life quality. 

Correlation of Demographic Profile of the Participants 
with Quality of Life 
Compared to males, females use coping mechanisms by 
altering emotional responses to any stressful events.20 This 
might explain the inverse relationship of gender and 
impaired daily life domain. These emotional responses can 
be positive reactions to the daily stressful events and to 
their Graves’ disease. In this modern world, cosmetic 
concern is the same in both genders and this study has 
shown as well that even single young men were concerned 
about their appearance.21 
 
In conclusion, in this pilot study, despite both groups 
being euthyroid at the time of the survey, those who had 
undergone RAI had a better quality of life over-all and in 
the following domains: goiter symptoms, emotional 
susceptibility and impaired daily life. Nevertheless RAI 
can be considered as the better treatment option in our 
setting especially for patients who have noticeable goiters 
with symptoms attributable to their goiters, and those 
with emotional instability. 

 
LIMITATIONS OF THE STUDY 
 
At the time of writing, there is no available data on quality 
of life of patients with Graves’ disease in our country. This 
pilot study intends to know if difference exists between 
two modalities of treatment by comparison of the quality 
of life. First limitation is the need for a larger scale study. 
A follow through large scale study will aid in making a 
generalization since the results of this pilot study is not 
powered to achieve the primary objective specifically in 
excluded patients with complications of Graves’ disease 
(e.g., thyrotoxic heart disease, hypokalemic periodic 
paralysis). Moreover, this study provides a brief account 
of the modalities used to treat Graves’ hyperthyroidism, 
specifically the use of anti-thyroid drugs and radioiodine 
ablation. Second, the reliability of the domains is reduced, 
despite the suitable overall reliability. The decision of the 
review committee to continue the use of the developed 
tool is on the assumption of the demographic readiness of 
the patients as a factor affecting the reliability of the tool. 
Demographic profiles (education, gender, age, occupation 
among others) of the subjects can influence response to 
translated tool. Thus, the committee’s decision on the use 
of the tool is based on the overall reliability of the 
translated tool. Third, a prospective randomized study is 
more ideal. All three were not carried out due to time 
constraint. Again, follow through study is recommended 
to generate satisfactory results. 
 
Acknowledgments 
This research work was completed with the help of ThyPRO 
questionnaire developer, Dr. Torquil Watt, Dr. Maria Honolina S. 
Gomez and the rest of USTH-endocrinology consultants and 
fellows, clinic secretaries of USTH consultants, and C.R. for 
analysis and interpretation of the data.  
 
Statement of Authorship 
All authors certified fulfillment of ICMJE authorship criteria. 

Author Disclosure 
The authors declared no conflict of interest. 
 
Funding Source 
None. 
 
References 
1. Melmed S, Polonsky KS, Larsen PR, Kronenberget. William’s 

Endocrinology. 13th edition. Philadelphia: Elsevier, 2016. 
2. Harper MB, Mayeaux EJ Jr. Thyroid disease, 6th ed. New York: 

Springer, 2003.  
3. Bukvic B, Zivaljevic V, Sipetic S, et al. Improved quality of life in 

hyperthyroidism  
patients after surgery. J Surg Res. 2015;193(2):724-30. PMID: 25167783. 
https://doi.org/10.1016/j.jss.2014.07.061. 

4. Tütüncü NB, Tütüncü T, Ozgen A, et al. Long-term outcome of 
Graves' disease patients treated in a region with iodine deficiency: 
Relapse rate increases in years with thionamides. J Natl Med Assoc. 
2006; 98(6):926-30. PMCID: PMC2569379. 

5. Watt T, Hegedüs L, Rasmussen AK, et al. Which domains of thyroid-
related quality of life are most relevant? Patients and clinicians 
provide complementary perspectives. Thyroid. 2007;17(7):647-55. 
https://doi.org/10.1089/thy.2007.0069. 

6. Leslie WD, Ward L, Salamon EA, Ludwig S, Rowe RC, Cowden EA. 
A randomized comparison of radioiodine doses in Graves' 
hyperthyroidism. J Clin Endocrinol Metab. 2003;88 (3) :978-83. PMID: 
12629071. https://doi.org/10.1210/jc.2002-020805. 

7. Bartalena L, Marcocci C, Bogazzi F, et al. Relation between therapy 
for hyperthyroidism and the course of Graves’ ophthalmopathy. New 
Engl J Med. 1998;338(2):73-8. PMID: 9420337. https://doi.org/10.1056/ 
NEJM199801083380201. 

8. Kasper DL, Hausen SL, Jameson JL, Fauci AS, Longo DL, Loscalzo J. 
Harrison’s Principles of Internal Medicine, 19th ed. United States: 
McGraw-Hill Education, 2015.  

9. Torring O, Tallstedt L, Wallin G, et al. Graves’ hyperthyroidism: 
Treatment with antithyroid drugs, surgery, or radioiodine-a 
prospective, randomized study. J Clin Endocrinol Metabol. 
1996;81(8):2986-93. PMID: 8768863. https://doi.org/10.1210/jcem. 
81.8.8768863. 

10. Watt T, Barbesino G, Bjorner JB, et al. Cross- cultural validity of the 
thyroid-specific quality-of-life patient-reported outcome measure, 
ThyPRO. Qual Life Res. 2015;24 (3):769-80. PMID: 25194574. 
https://doi.org/10.1007/s11136-014-0798-1. 

11. Ware JE Jr, Gandek B. Overview of the SF-36 Health Survey and the 
International Quality of Life Assessment (IQOLA) Project. J Clin 
Epidemiol. 1998;51(11):903-12. PMID: 9817107. 

12. Li RJ, Jimeno C, Sandoval MA, et al. Development and validation of a 
thyroid cancer-specific health-related Quality of Life questionnaire 
for adult Filipinos with differentiated thyroid cancer. J ASEAN Fed 
Endocr Soc. 2016;31(2):87-93. https://doi.org/10.15605/jafes.031.02.03. 

13. Watt T, Hegedüs L, Groenvold M, et al. Validity and reliability of the 
novel thyroid-specific quality of life questionnaire, ThyPRO. Eur J 
Endocrinol. 2010;162(1):161–7. PMID: 19797502. https://doi.org/ 
10.1530/EJE-09-0521. 

14. Cuison R, Mercado-Asis. Thyroid Handbook, 1st ed. Philippines: 
Goodwill Trading Co., Inc., 2004.  

15. Ceccarelli C, Canale D, Vitti P. Radioactive iodine (131I) effects on 
male fertility. Curr Opin Urol. 2008;18(6):598-601. PMID: 18832945. 
https://doi.org/10.1097/MOU.0b013e32831367b3. 

16. Yaish I, Azem F, Serebro M, et al. High dose radioiodine therapy 
affects ovarian reserve in women with differentiated thyroid cancer. 
Oral presentation at: ENDO 2016; April 1-4, 2016; Boston, 
Massachusetts. Abstract OR22-6. 

17. Abcede A, Kho S, Matawaran B, Mercado-Asis LB. Significant 
reduction in the size of cystic thyroid nodules with 131Iodine Therapy. 
JEM. 2014;4 (3):12-8.  

18. Weetman A. Radioiodine treatment for benign thyroid diseases. Clin 
Endocrinol. 2007;66(6):757–64. https://doi.org/10.1111/j.1365-2265. 
2007.02841.x. 

19. Vitti P, Rago T, Chiovato L, et al. Clinical features of patients with 
Graves' disease undergoing remission after antithyroid drug 
treatment. Thyroid. 1997;7(3):369-75. PMID: 9226205. https://doi.org/ 
10.1089/thy.1997.7.369. 

20. Matud MP. Gender differences in stress and coping styles. Pers Indiv 
Differ. 2004; 37 (7): 1401-15. 

21. Davis K. A dubious equality: Men, women and cosmetic surgery. 
Sage Journal. 2002;81 (1):49–65. https://doi.org/10.1177/ 
1357034X02008001003. 

 
 
 
 
 
 
 
 

 

JAFES
Experience the new JAFES.

Visit us at www.ASEAN-endocrinejournal.org.

Authors are required to accomplish, sign and submit scanned copies of the JAFES Author Form consisting of: (1) Authorship Certification, that all the requirements 
for authorship have been met by each author, and that the final version of the manuscript has been read and approved by all authors; (2) the Author Declaration, that 
the article represents original material that is not being considered for publication or has not been published or accepted for publication elsewhere; (3) the Statement 
of Copyright Transfer [accepted manuscripts become the permanent property of the JAFES and are licensed with an Attribution-Share Alike-Non-Commercial 
Creative Commons License. Articles may be shared and adapted for non-commercial purposes as long as they are properly cited]; and the ICMJE form for Disclosure 
of Potential Conflicts of Interest. For original articles, authors are required to submit a scanned copy of the Ethics Review Approval of their research as well as 
registration in trial registries as appropriate. For manuscripts reporting data from studies involving animals, authors are required to submit a scanned copy of the 
Institutional Animal Care and Use Committee approval. For Case Reports or Series, and Images in Endocrinology, consent forms, are required for the publication 
of information about patients; otherwise, authors declared that all means have been exhausted for securing such consent. Articles and any other material published in 
the JAFES represent the work of the author(s) and should not be construed to reflect the opinions of the Editors or the Publisher.

ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.02

107Health-Related Quality of Life of Adult Filipinos with Graves’ Disease

www.asean-endocrinejournal.orgVol. 32 No. 2 November 2017

Sheila Farisha Mangelen, et al

ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.02



Second Phase of the Study: Comparison of quality of 
life scores with RAI treatment versus ATD 
 
Demographic Profile of Respondents and Health 
Related Quality of Life of Filipino Patients with Graves’ 
Disease 
In this study, there are more singles in RAI group. In 
terms of fertility, it is a myth that RAI therapy for 
hyperthyroidism causes infertility. The exposure of the 
reproductive system to the dose of radioactive iodine for 
treating hyperthyroidism is just like when one is subjected 
for barium enema or intravenous pyelography. Uptake for 
the RAI in this case is concentrated in the thyroid gland.14 

The effect of RAI in male germinal epithelium is 
dependent on the cumulative dose. The risk of infertility 
contributed by hyperthyroidism per se is higher than the 
RAI itself.15 A dose of up to 30 mci is harmless to the 
gonads.16 In our country, the maximum fixed dose given as 
outpatient for Graves’ disease treatment is 14.9 mci. 
 
Quality of life seems to be better in the RAI group 
compared to the ATD group with significant differences 
shown in the following three domains: goiter symptoms, 
emotional susceptibility and impaired daily life. 
 
The RAI group was evaluated 7.76 + 8.77 years after 
initiation of treatment. At the time of interview for this 
study, patients belonging to the RAI group had reduced 
goiter size secondary to ablation and in their euthyroid 
state. RAI causes permanent destruction of thyroid tissue. 
The radioactive iodine after its uptake by the thyroid 
gland undergoes organification. Beta particles emitted 
damages the DNA and causes cellular necrosis destroying 
the thyroid follicular cells.17 Reduction of thyroid volume 
is 30-40% after the first year and 50-60% after 3 to 5 years.18 

This is affirmed by the demographics in this study 
wherein the RAI group showed a trend of lower goiter 
grade. Lower goiter grade means lesser compression 
symptoms including fullness in the neck, pressure in the 
throat and discomfort in swallowing.  
 
On the other hand, the ATD group evaluated 3.28 + 3.40 
years after ATD initiation was euthyroid at the time of 
interview. ATD normalizes serum thyroid hormone levels 
6 weeks after initiation. Relapse rate is highest with ATD 
at 50% when this is withdrawn. Demographics in this 
study showed a higher goiter grade in the ATD group. 
ATD preserves the thyroid gland with no reduction in size 
even after years of treatment since ATD only inhibits 
thyroid hormone synthesis. Large goiter is associated with 
lower remission rate.19 Large goiters results to more 
compression symptoms impairing quality of life. In 
addition, remission is measured by TSH receptor antibody 
(TRab) levels. The higher the TRab level, the higher the 
rate of non-remission. In this study, the TRab level was not 
determined. Some of the patients belonging to this group 
although with normal FT4/TSH may not be totally 
euthyroid (not in remission) hence are more emotionally 
susceptible with impaired daily life quality. 

Correlation of Demographic Profile of the Participants 
with Quality of Life 
Compared to males, females use coping mechanisms by 
altering emotional responses to any stressful events.20 This 
might explain the inverse relationship of gender and 
impaired daily life domain. These emotional responses can 
be positive reactions to the daily stressful events and to 
their Graves’ disease. In this modern world, cosmetic 
concern is the same in both genders and this study has 
shown as well that even single young men were concerned 
about their appearance.21 
 
In conclusion, in this pilot study, despite both groups 
being euthyroid at the time of the survey, those who had 
undergone RAI had a better quality of life over-all and in 
the following domains: goiter symptoms, emotional 
susceptibility and impaired daily life. Nevertheless RAI 
can be considered as the better treatment option in our 
setting especially for patients who have noticeable goiters 
with symptoms attributable to their goiters, and those 
with emotional instability. 

 
LIMITATIONS OF THE STUDY 
 
At the time of writing, there is no available data on quality 
of life of patients with Graves’ disease in our country. This 
pilot study intends to know if difference exists between 
two modalities of treatment by comparison of the quality 
of life. First limitation is the need for a larger scale study. 
A follow through large scale study will aid in making a 
generalization since the results of this pilot study is not 
powered to achieve the primary objective specifically in 
excluded patients with complications of Graves’ disease 
(e.g., thyrotoxic heart disease, hypokalemic periodic 
paralysis). Moreover, this study provides a brief account 
of the modalities used to treat Graves’ hyperthyroidism, 
specifically the use of anti-thyroid drugs and radioiodine 
ablation. Second, the reliability of the domains is reduced, 
despite the suitable overall reliability. The decision of the 
review committee to continue the use of the developed 
tool is on the assumption of the demographic readiness of 
the patients as a factor affecting the reliability of the tool. 
Demographic profiles (education, gender, age, occupation 
among others) of the subjects can influence response to 
translated tool. Thus, the committee’s decision on the use 
of the tool is based on the overall reliability of the 
translated tool. Third, a prospective randomized study is 
more ideal. All three were not carried out due to time 
constraint. Again, follow through study is recommended 
to generate satisfactory results. 
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Second Phase of the Study: Comparison of quality of 
life scores with RAI treatment versus ATD 
 
Demographic Profile of Respondents and Health 
Related Quality of Life of Filipino Patients with Graves’ 
Disease 
In this study, there are more singles in RAI group. In 
terms of fertility, it is a myth that RAI therapy for 
hyperthyroidism causes infertility. The exposure of the 
reproductive system to the dose of radioactive iodine for 
treating hyperthyroidism is just like when one is subjected 
for barium enema or intravenous pyelography. Uptake for 
the RAI in this case is concentrated in the thyroid gland.14 

The effect of RAI in male germinal epithelium is 
dependent on the cumulative dose. The risk of infertility 
contributed by hyperthyroidism per se is higher than the 
RAI itself.15 A dose of up to 30 mci is harmless to the 
gonads.16 In our country, the maximum fixed dose given as 
outpatient for Graves’ disease treatment is 14.9 mci. 
 
Quality of life seems to be better in the RAI group 
compared to the ATD group with significant differences 
shown in the following three domains: goiter symptoms, 
emotional susceptibility and impaired daily life. 
 
The RAI group was evaluated 7.76 + 8.77 years after 
initiation of treatment. At the time of interview for this 
study, patients belonging to the RAI group had reduced 
goiter size secondary to ablation and in their euthyroid 
state. RAI causes permanent destruction of thyroid tissue. 
The radioactive iodine after its uptake by the thyroid 
gland undergoes organification. Beta particles emitted 
damages the DNA and causes cellular necrosis destroying 
the thyroid follicular cells.17 Reduction of thyroid volume 
is 30-40% after the first year and 50-60% after 3 to 5 years.18 

This is affirmed by the demographics in this study 
wherein the RAI group showed a trend of lower goiter 
grade. Lower goiter grade means lesser compression 
symptoms including fullness in the neck, pressure in the 
throat and discomfort in swallowing.  
 
On the other hand, the ATD group evaluated 3.28 + 3.40 
years after ATD initiation was euthyroid at the time of 
interview. ATD normalizes serum thyroid hormone levels 
6 weeks after initiation. Relapse rate is highest with ATD 
at 50% when this is withdrawn. Demographics in this 
study showed a higher goiter grade in the ATD group. 
ATD preserves the thyroid gland with no reduction in size 
even after years of treatment since ATD only inhibits 
thyroid hormone synthesis. Large goiter is associated with 
lower remission rate.19 Large goiters results to more 
compression symptoms impairing quality of life. In 
addition, remission is measured by TSH receptor antibody 
(TRab) levels. The higher the TRab level, the higher the 
rate of non-remission. In this study, the TRab level was not 
determined. Some of the patients belonging to this group 
although with normal FT4/TSH may not be totally 
euthyroid (not in remission) hence are more emotionally 
susceptible with impaired daily life quality. 

Correlation of Demographic Profile of the Participants 
with Quality of Life 
Compared to males, females use coping mechanisms by 
altering emotional responses to any stressful events.20 This 
might explain the inverse relationship of gender and 
impaired daily life domain. These emotional responses can 
be positive reactions to the daily stressful events and to 
their Graves’ disease. In this modern world, cosmetic 
concern is the same in both genders and this study has 
shown as well that even single young men were concerned 
about their appearance.21 
 
In conclusion, in this pilot study, despite both groups 
being euthyroid at the time of the survey, those who had 
undergone RAI had a better quality of life over-all and in 
the following domains: goiter symptoms, emotional 
susceptibility and impaired daily life. Nevertheless RAI 
can be considered as the better treatment option in our 
setting especially for patients who have noticeable goiters 
with symptoms attributable to their goiters, and those 
with emotional instability. 

 
LIMITATIONS OF THE STUDY 
 
At the time of writing, there is no available data on quality 
of life of patients with Graves’ disease in our country. This 
pilot study intends to know if difference exists between 
two modalities of treatment by comparison of the quality 
of life. First limitation is the need for a larger scale study. 
A follow through large scale study will aid in making a 
generalization since the results of this pilot study is not 
powered to achieve the primary objective specifically in 
excluded patients with complications of Graves’ disease 
(e.g., thyrotoxic heart disease, hypokalemic periodic 
paralysis). Moreover, this study provides a brief account 
of the modalities used to treat Graves’ hyperthyroidism, 
specifically the use of anti-thyroid drugs and radioiodine 
ablation. Second, the reliability of the domains is reduced, 
despite the suitable overall reliability. The decision of the 
review committee to continue the use of the developed 
tool is on the assumption of the demographic readiness of 
the patients as a factor affecting the reliability of the tool. 
Demographic profiles (education, gender, age, occupation 
among others) of the subjects can influence response to 
translated tool. Thus, the committee’s decision on the use 
of the tool is based on the overall reliability of the 
translated tool. Third, a prospective randomized study is 
more ideal. All three were not carried out due to time 
constraint. Again, follow through study is recommended 
to generate satisfactory results. 
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Abstract 
 
Objective. To determine the accuracy of Thyroid Imaging Reporting and Data System (TIRADS) in detecting thyroid 
malignancy, determine risk of malignancy in each TIRADS category and determine the ultrasound characteristics 
associated with malignancy.  
 
Methodology. This is a retrospective cross-sectional study involving patients who underwent ultrasound, thyroid fine 
needle aspiration biopsy (FNAB) and thyroidectomy at The Medical City from January 2014 to December 2015. 
Ultrasound reports were retrieved and reviewed by two radiologists on separate occasions who were blinded to the 
cytopathology and histopathology results. The histopathology reports were correlated with ultrasound features to 
determine features associated with malignancy. Stata SE 12 was used for data analysis. TIRADS sensitivity, specificity, 
positive predictive values and negative predictive values and accuracy were calculated.  
 
Results. 149 patients with thyroid nodules were included. Solid composition is the ultrasound feature predictive of 
malignancy with adjusted OR 4.912 (95% Cl 1.3257 to 18.2011, p=0.017). The risk of malignancy for TIRADS 
categories 3, 4a, 4b, 4c and 5 were 12.50%, 12.82%, 26.19%, 53.70% and 66.67%, respectively. The Crude OR (95% 
CI) for TIRADS 4a, 4b, 4c and 5 were 1.03 (0.10 to 10.23), 2.48 (0.27 to 22.54), 8.12 (0.93 to 70.59) and 14.0 (0.94 to 
207.60), respectively. The sensitivity, specificity, PPV, NPV and accuracy of TIRADS in relation to surgical 
histopathology report were 98.00%, 7.07%, 34.75%, 87.50%, and 53% respectively in TIRADS categories 4 and 5.  
 
Conclusion. This study showed that a solid nodule is the most frequent ultrasound feature predictive of thyroid 
malignancy. Higher TIRADS classification is associated with higher risk of thyroid malignancy. TIRADS is a sensitive 
classification in recognizing patients with thyroid cancer.  
 
KeyÊwords:ÊthyroidÊimagingÊreportingÊandÊdataÊsystem,Êhistopathology,ÊthyroidÊcancer,ÊmalignancyÊriskÊ

 
INTRODUCTION 
 
Thyroid nodules are prevalent in the general population. 
The prevalence rates of thyroid nodules range from 2-35% 
depending on the study population.1,2 In the Philippines, 
the estimated prevalence of nodular goiter is 8.9%.3 
Thyroid nodules are usually asymptomatic but due to the 
increased use of ultrasound imaging, detection of 
incidental thyroid nodules has also increased. Ultrasound 
allows the identification of a wide spectrum of sizes and 
characteristics that result in difficulty selecting nodules for 
fine needle aspiration biopsy (FNAB). Sonographic 
findings suggestive of malignancy are solid nodules, 
nodule hypoechogenicity or marked hypoechogenicity, 
irregular margins, microcalcifications and a shape taller 
than wide on a transverse view.4 Fine needle aspiration 
biopsy is a simple procedure and is the preferred initial 
diagnostic method for the evaluation of thyroid nodules. 
The sensitivity and specificity for FNAB in published 
series range between 65% to 98% and 73% to 100%.5 

Histopathology is the gold standard to evaluate the 
effectiveness of the fine needle aspiration of thyroid 
nodules to reliably diagnose thyroid malignancy.6 Most of 
the thyroid nodules biopsied are benign and only 
approximately 3-7% of thyroid FNAB are malignant.7 With 
this, it is important to use an ultrasound classification that 
will help differentiate benign from malignant thyroid 
nodules to decrease unnecessary biopsy.  
 
Several studies regarding Thyroid Imaging, Reporting and 
Data System (TIRADS) were done since 2009. This was 
patterned from the widely used and acceptable breast 
imaging reporting and data system (BIRADS) which 
showed a number of significant parameters for the 
quantitative analysis of ultrasound features.8-10 In BIRADS, 
it is important to differentiate category 3 which is 
probably benign, from category 4 which is suspicious for 
malignancy, because management for category 3 is just 
follow-up imaging, while management for category 4 is 
biopsy.11 In a study by Horvath et al., patients with 

TIRADS 3 should be followed up while patients with 
TIRADS 4 and 5 nodules must be biopsied or later 
operated on since malignancy rate for TIRADS 3 was less 
than 5% while for TIRADS 4 it was at 5-80%.8 
 
TIRADS category ranges from TIRADS 1 to TIRADS 5. 
TIRADS 1 corresponds to normal thyroid gland, TIRADS 
2: benign nodules, TIRADS 3: probably benign nodules, 
TIRADS 4: with ultrasound features suspicious of 
malignancy, TIRADS 5: nodules highly suggestive of 
malignancy. Although studies were made regarding 
TIRADS, they used complex systems which may be 
difficult to apply in our institution. A study by Horvath et 
al., was based on 10 ultrasound patterns.8 Park et al., on 
the other hand proposed an equation for predicting the 
probability of thyroid malignancy on the basis of 12 
ultrasound features. It is difficult to assign every thyroid 
nodule into the equation in clinical setting.9 In a study by 
Kwak et al., a simpler TIRADS scoring was used based on 
the BIRADS category such as category 3 (no suspicious US 
features), 4a (one suspicious feature), 4b (two suspicious 
features), 4c (three or four suspicious features).10 This 
study showed a good correlation of the risk of malignancy 
using TIRADS scoring. 
 
Filipinos are reported to have a high incidence of thyroid 
cancer.12-14 In a local study by Puno-Ramos et al., only 
microcalcification was associated with thyroid 
malignancy.15 In a study by Cañete et al., it showed that 
firm to hard, microcalcification and irregular margins 
were significant predictors of thyroid malignancy which 
was similar to international data.16 However no data 
regarding the use of TIRADS in a local setting has been 
reported. Although foreign studies have been done 
regarding TIRADS, it is important to validate it against 
local data to determine its applicability in our setting so as 
to avoid unnecessary biopsy.  
 
The aim of this study is to determine the accuracy of thyroid 
imaging reporting and data system in detecting thyroid 
malignancy in comparison to histopathology report.  
 
GENERAL OBJECTIVE 
 
To determine the accuracy of Thyroid Imaging Reporting 
and Data System (TIRADS) in detecting thyroid 
malignancy in patients with thyroid nodules 
 
SPECIFIC OBJECTIVES 
 
To determine the ultrasound characteristics of patients 
with thyroid nodules associated with thyroid malignancy. 
 
To determine the risk of malignancy in each Thyroid 
Imaging Reporting and Data System (TIRADS) category. 
 
To determine the sensitivity, specificity, PPV and NPV of 
TIRADS in detecting malignancy of patients with thyroid 
nodules with surgical histopathology as gold standard. 

METHODOLOGY 
 
Study Design  
 
This was a retrospective, cross sectional study approved 
by our institutional review board. The requirement to 
obtain informed consent was waived. 
 
Study Subjects 
 
All Filipino adults who underwent thyroid ultrasound, 
fine needle aspiration biopsy and thyroidectomy at The 
Medical City from January 2014 to December 2015 were 
included in the study. 
 
Study Population 
 
A minimum of 167 subjects are required for this study 
based on a level of significance of 5%, a prevalence of 
76.13%, sensitivity of 99.6% (95% CI: 98.9-100). The values 
for the prevalence of malignant nodules and sensitivity of 
the TIRADS 4 were based from the study by Horvath et 
al., Prospective validation of the ultrasound based 
TIRADS classification: results in surgically resected 
thyroid nodules. 
 
Description of Study Procedure 
 
Cytopathology and histopathology records of all patients 
from January 2014 to December 2015 with thyroid nodules 
on ultrasound for which FNAB and surgical management 
were done at The Medical City were gathered from the 
Department of Clinical Pathology. Patient confidentiality 
was maintained hence no patient identifiers were used; 
instead subjects were assigned a number. Records without 
available digital thyroid ultrasound images and those with 
indeterminate or suspicious for malignancy on cytology 
that did not undergo surgery were excluded from the 
study. 
 
Cytopathologic diagnosis was reported using the Bethesda 
System of classification.7  
 
The ultrasound scans of the thyroid gland performed 
between 2014 and 2015 that were stored in Siemens Syngo 
Viewer were reviewed. Two radiologists, a resident with 
four-year training experience and one consultant with more 
than ten years of experience, reviewed the thyroid 
ultrasounds. Both were blinded to both the cytopathology 
and histopathology reports. The two radiologists reviewed 
the ultrasound imaging on separate occasions. In the event 
of discrepancies, the reading of the consultant was followed. 
 
All thyroid nodules were characterized according to 
composition, echogenicity, margins, calcification and 
shape. Composition was either solid or mixed. A solid 
nodule was defined as a purely solid or predominantly 
solid with a cystic component comprising less than 10% of 
the total volume. Mixed nodule revealed features of both 
solid and cystic (anechoic on ultrasound).  
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INTRODUCTION 
 
Thyroid nodules are prevalent in the general population. 
The prevalence rates of thyroid nodules range from 2-35% 
depending on the study population.1,2 In the Philippines, 
the estimated prevalence of nodular goiter is 8.9%.3 
Thyroid nodules are usually asymptomatic but due to the 
increased use of ultrasound imaging, detection of 
incidental thyroid nodules has also increased. Ultrasound 
allows the identification of a wide spectrum of sizes and 
characteristics that result in difficulty selecting nodules for 
fine needle aspiration biopsy (FNAB). Sonographic 
findings suggestive of malignancy are solid nodules, 
nodule hypoechogenicity or marked hypoechogenicity, 
irregular margins, microcalcifications and a shape taller 
than wide on a transverse view.4 Fine needle aspiration 
biopsy is a simple procedure and is the preferred initial 
diagnostic method for the evaluation of thyroid nodules. 
The sensitivity and specificity for FNAB in published 
series range between 65% to 98% and 73% to 100%.5 

Histopathology is the gold standard to evaluate the 
effectiveness of the fine needle aspiration of thyroid 
nodules to reliably diagnose thyroid malignancy.6 Most of 
the thyroid nodules biopsied are benign and only 
approximately 3-7% of thyroid FNAB are malignant.7 With 
this, it is important to use an ultrasound classification that 
will help differentiate benign from malignant thyroid 
nodules to decrease unnecessary biopsy.  
 
Several studies regarding Thyroid Imaging, Reporting and 
Data System (TIRADS) were done since 2009. This was 
patterned from the widely used and acceptable breast 
imaging reporting and data system (BIRADS) which 
showed a number of significant parameters for the 
quantitative analysis of ultrasound features.8-10 In BIRADS, 
it is important to differentiate category 3 which is 
probably benign, from category 4 which is suspicious for 
malignancy, because management for category 3 is just 
follow-up imaging, while management for category 4 is 
biopsy.11 In a study by Horvath et al., patients with 

TIRADS 3 should be followed up while patients with 
TIRADS 4 and 5 nodules must be biopsied or later 
operated on since malignancy rate for TIRADS 3 was less 
than 5% while for TIRADS 4 it was at 5-80%.8 
 
TIRADS category ranges from TIRADS 1 to TIRADS 5. 
TIRADS 1 corresponds to normal thyroid gland, TIRADS 
2: benign nodules, TIRADS 3: probably benign nodules, 
TIRADS 4: with ultrasound features suspicious of 
malignancy, TIRADS 5: nodules highly suggestive of 
malignancy. Although studies were made regarding 
TIRADS, they used complex systems which may be 
difficult to apply in our institution. A study by Horvath et 
al., was based on 10 ultrasound patterns.8 Park et al., on 
the other hand proposed an equation for predicting the 
probability of thyroid malignancy on the basis of 12 
ultrasound features. It is difficult to assign every thyroid 
nodule into the equation in clinical setting.9 In a study by 
Kwak et al., a simpler TIRADS scoring was used based on 
the BIRADS category such as category 3 (no suspicious US 
features), 4a (one suspicious feature), 4b (two suspicious 
features), 4c (three or four suspicious features).10 This 
study showed a good correlation of the risk of malignancy 
using TIRADS scoring. 
 
Filipinos are reported to have a high incidence of thyroid 
cancer.12-14 In a local study by Puno-Ramos et al., only 
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were significant predictors of thyroid malignancy which 
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TIRADS in detecting malignancy of patients with thyroid 
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This was a retrospective, cross sectional study approved 
by our institutional review board. The requirement to 
obtain informed consent was waived. 
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fine needle aspiration biopsy and thyroidectomy at The 
Medical City from January 2014 to December 2015 were 
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based on a level of significance of 5%, a prevalence of 
76.13%, sensitivity of 99.6% (95% CI: 98.9-100). The values 
for the prevalence of malignant nodules and sensitivity of 
the TIRADS 4 were based from the study by Horvath et 
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thyroid nodules. 
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Cytopathology and histopathology records of all patients 
from January 2014 to December 2015 with thyroid nodules 
on ultrasound for which FNAB and surgical management 
were done at The Medical City were gathered from the 
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was maintained hence no patient identifiers were used; 
instead subjects were assigned a number. Records without 
available digital thyroid ultrasound images and those with 
indeterminate or suspicious for malignancy on cytology 
that did not undergo surgery were excluded from the 
study. 
 
Cytopathologic diagnosis was reported using the Bethesda 
System of classification.7  
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between 2014 and 2015 that were stored in Siemens Syngo 
Viewer were reviewed. Two radiologists, a resident with 
four-year training experience and one consultant with more 
than ten years of experience, reviewed the thyroid 
ultrasounds. Both were blinded to both the cytopathology 
and histopathology reports. The two radiologists reviewed 
the ultrasound imaging on separate occasions. In the event 
of discrepancies, the reading of the consultant was followed. 
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Abstract 
 
Objective. To determine the accuracy of Thyroid Imaging Reporting and Data System (TIRADS) in detecting thyroid 
malignancy, determine risk of malignancy in each TIRADS category and determine the ultrasound characteristics 
associated with malignancy.  
 
Methodology. This is a retrospective cross-sectional study involving patients who underwent ultrasound, thyroid fine 
needle aspiration biopsy (FNAB) and thyroidectomy at The Medical City from January 2014 to December 2015. 
Ultrasound reports were retrieved and reviewed by two radiologists on separate occasions who were blinded to the 
cytopathology and histopathology results. The histopathology reports were correlated with ultrasound features to 
determine features associated with malignancy. Stata SE 12 was used for data analysis. TIRADS sensitivity, specificity, 
positive predictive values and negative predictive values and accuracy were calculated.  
 
Results. 149 patients with thyroid nodules were included. Solid composition is the ultrasound feature predictive of 
malignancy with adjusted OR 4.912 (95% Cl 1.3257 to 18.2011, p=0.017). The risk of malignancy for TIRADS 
categories 3, 4a, 4b, 4c and 5 were 12.50%, 12.82%, 26.19%, 53.70% and 66.67%, respectively. The Crude OR (95% 
CI) for TIRADS 4a, 4b, 4c and 5 were 1.03 (0.10 to 10.23), 2.48 (0.27 to 22.54), 8.12 (0.93 to 70.59) and 14.0 (0.94 to 
207.60), respectively. The sensitivity, specificity, PPV, NPV and accuracy of TIRADS in relation to surgical 
histopathology report were 98.00%, 7.07%, 34.75%, 87.50%, and 53% respectively in TIRADS categories 4 and 5.  
 
Conclusion. This study showed that a solid nodule is the most frequent ultrasound feature predictive of thyroid 
malignancy. Higher TIRADS classification is associated with higher risk of thyroid malignancy. TIRADS is a sensitive 
classification in recognizing patients with thyroid cancer.  
 
KeyÊwords:ÊthyroidÊimagingÊreportingÊandÊdataÊsystem,Êhistopathology,ÊthyroidÊcancer,ÊmalignancyÊriskÊ

 
INTRODUCTION 
 
Thyroid nodules are prevalent in the general population. 
The prevalence rates of thyroid nodules range from 2-35% 
depending on the study population.1,2 In the Philippines, 
the estimated prevalence of nodular goiter is 8.9%.3 
Thyroid nodules are usually asymptomatic but due to the 
increased use of ultrasound imaging, detection of 
incidental thyroid nodules has also increased. Ultrasound 
allows the identification of a wide spectrum of sizes and 
characteristics that result in difficulty selecting nodules for 
fine needle aspiration biopsy (FNAB). Sonographic 
findings suggestive of malignancy are solid nodules, 
nodule hypoechogenicity or marked hypoechogenicity, 
irregular margins, microcalcifications and a shape taller 
than wide on a transverse view.4 Fine needle aspiration 
biopsy is a simple procedure and is the preferred initial 
diagnostic method for the evaluation of thyroid nodules. 
The sensitivity and specificity for FNAB in published 
series range between 65% to 98% and 73% to 100%.5 

Histopathology is the gold standard to evaluate the 
effectiveness of the fine needle aspiration of thyroid 
nodules to reliably diagnose thyroid malignancy.6 Most of 
the thyroid nodules biopsied are benign and only 
approximately 3-7% of thyroid FNAB are malignant.7 With 
this, it is important to use an ultrasound classification that 
will help differentiate benign from malignant thyroid 
nodules to decrease unnecessary biopsy.  
 
Several studies regarding Thyroid Imaging, Reporting and 
Data System (TIRADS) were done since 2009. This was 
patterned from the widely used and acceptable breast 
imaging reporting and data system (BIRADS) which 
showed a number of significant parameters for the 
quantitative analysis of ultrasound features.8-10 In BIRADS, 
it is important to differentiate category 3 which is 
probably benign, from category 4 which is suspicious for 
malignancy, because management for category 3 is just 
follow-up imaging, while management for category 4 is 
biopsy.11 In a study by Horvath et al., patients with 

TIRADS 3 should be followed up while patients with 
TIRADS 4 and 5 nodules must be biopsied or later 
operated on since malignancy rate for TIRADS 3 was less 
than 5% while for TIRADS 4 it was at 5-80%.8 
 
TIRADS category ranges from TIRADS 1 to TIRADS 5. 
TIRADS 1 corresponds to normal thyroid gland, TIRADS 
2: benign nodules, TIRADS 3: probably benign nodules, 
TIRADS 4: with ultrasound features suspicious of 
malignancy, TIRADS 5: nodules highly suggestive of 
malignancy. Although studies were made regarding 
TIRADS, they used complex systems which may be 
difficult to apply in our institution. A study by Horvath et 
al., was based on 10 ultrasound patterns.8 Park et al., on 
the other hand proposed an equation for predicting the 
probability of thyroid malignancy on the basis of 12 
ultrasound features. It is difficult to assign every thyroid 
nodule into the equation in clinical setting.9 In a study by 
Kwak et al., a simpler TIRADS scoring was used based on 
the BIRADS category such as category 3 (no suspicious US 
features), 4a (one suspicious feature), 4b (two suspicious 
features), 4c (three or four suspicious features).10 This 
study showed a good correlation of the risk of malignancy 
using TIRADS scoring. 
 
Filipinos are reported to have a high incidence of thyroid 
cancer.12-14 In a local study by Puno-Ramos et al., only 
microcalcification was associated with thyroid 
malignancy.15 In a study by Cañete et al., it showed that 
firm to hard, microcalcification and irregular margins 
were significant predictors of thyroid malignancy which 
was similar to international data.16 However no data 
regarding the use of TIRADS in a local setting has been 
reported. Although foreign studies have been done 
regarding TIRADS, it is important to validate it against 
local data to determine its applicability in our setting so as 
to avoid unnecessary biopsy.  
 
The aim of this study is to determine the accuracy of thyroid 
imaging reporting and data system in detecting thyroid 
malignancy in comparison to histopathology report.  
 
GENERAL OBJECTIVE 
 
To determine the accuracy of Thyroid Imaging Reporting 
and Data System (TIRADS) in detecting thyroid 
malignancy in patients with thyroid nodules 
 
SPECIFIC OBJECTIVES 
 
To determine the ultrasound characteristics of patients 
with thyroid nodules associated with thyroid malignancy. 
 
To determine the risk of malignancy in each Thyroid 
Imaging Reporting and Data System (TIRADS) category. 
 
To determine the sensitivity, specificity, PPV and NPV of 
TIRADS in detecting malignancy of patients with thyroid 
nodules with surgical histopathology as gold standard. 

METHODOLOGY 
 
Study Design  
 
This was a retrospective, cross sectional study approved 
by our institutional review board. The requirement to 
obtain informed consent was waived. 
 
Study Subjects 
 
All Filipino adults who underwent thyroid ultrasound, 
fine needle aspiration biopsy and thyroidectomy at The 
Medical City from January 2014 to December 2015 were 
included in the study. 
 
Study Population 
 
A minimum of 167 subjects are required for this study 
based on a level of significance of 5%, a prevalence of 
76.13%, sensitivity of 99.6% (95% CI: 98.9-100). The values 
for the prevalence of malignant nodules and sensitivity of 
the TIRADS 4 were based from the study by Horvath et 
al., Prospective validation of the ultrasound based 
TIRADS classification: results in surgically resected 
thyroid nodules. 
 
Description of Study Procedure 
 
Cytopathology and histopathology records of all patients 
from January 2014 to December 2015 with thyroid nodules 
on ultrasound for which FNAB and surgical management 
were done at The Medical City were gathered from the 
Department of Clinical Pathology. Patient confidentiality 
was maintained hence no patient identifiers were used; 
instead subjects were assigned a number. Records without 
available digital thyroid ultrasound images and those with 
indeterminate or suspicious for malignancy on cytology 
that did not undergo surgery were excluded from the 
study. 
 
Cytopathologic diagnosis was reported using the Bethesda 
System of classification.7  
 
The ultrasound scans of the thyroid gland performed 
between 2014 and 2015 that were stored in Siemens Syngo 
Viewer were reviewed. Two radiologists, a resident with 
four-year training experience and one consultant with more 
than ten years of experience, reviewed the thyroid 
ultrasounds. Both were blinded to both the cytopathology 
and histopathology reports. The two radiologists reviewed 
the ultrasound imaging on separate occasions. In the event 
of discrepancies, the reading of the consultant was followed. 
 
All thyroid nodules were characterized according to 
composition, echogenicity, margins, calcification and 
shape. Composition was either solid or mixed. A solid 
nodule was defined as a purely solid or predominantly 
solid with a cystic component comprising less than 10% of 
the total volume. Mixed nodule revealed features of both 
solid and cystic (anechoic on ultrasound).  
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Objective. To determine the accuracy of Thyroid Imaging Reporting and Data System (TIRADS) in detecting thyroid 
malignancy, determine risk of malignancy in each TIRADS category and determine the ultrasound characteristics 
associated with malignancy.  
 
Methodology. This is a retrospective cross-sectional study involving patients who underwent ultrasound, thyroid fine 
needle aspiration biopsy (FNAB) and thyroidectomy at The Medical City from January 2014 to December 2015. 
Ultrasound reports were retrieved and reviewed by two radiologists on separate occasions who were blinded to the 
cytopathology and histopathology results. The histopathology reports were correlated with ultrasound features to 
determine features associated with malignancy. Stata SE 12 was used for data analysis. TIRADS sensitivity, specificity, 
positive predictive values and negative predictive values and accuracy were calculated.  
 
Results. 149 patients with thyroid nodules were included. Solid composition is the ultrasound feature predictive of 
malignancy with adjusted OR 4.912 (95% Cl 1.3257 to 18.2011, p=0.017). The risk of malignancy for TIRADS 
categories 3, 4a, 4b, 4c and 5 were 12.50%, 12.82%, 26.19%, 53.70% and 66.67%, respectively. The Crude OR (95% 
CI) for TIRADS 4a, 4b, 4c and 5 were 1.03 (0.10 to 10.23), 2.48 (0.27 to 22.54), 8.12 (0.93 to 70.59) and 14.0 (0.94 to 
207.60), respectively. The sensitivity, specificity, PPV, NPV and accuracy of TIRADS in relation to surgical 
histopathology report were 98.00%, 7.07%, 34.75%, 87.50%, and 53% respectively in TIRADS categories 4 and 5.  
 
Conclusion. This study showed that a solid nodule is the most frequent ultrasound feature predictive of thyroid 
malignancy. Higher TIRADS classification is associated with higher risk of thyroid malignancy. TIRADS is a sensitive 
classification in recognizing patients with thyroid cancer.  
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INTRODUCTION 
 
Thyroid nodules are prevalent in the general population. 
The prevalence rates of thyroid nodules range from 2-35% 
depending on the study population.1,2 In the Philippines, 
the estimated prevalence of nodular goiter is 8.9%.3 
Thyroid nodules are usually asymptomatic but due to the 
increased use of ultrasound imaging, detection of 
incidental thyroid nodules has also increased. Ultrasound 
allows the identification of a wide spectrum of sizes and 
characteristics that result in difficulty selecting nodules for 
fine needle aspiration biopsy (FNAB). Sonographic 
findings suggestive of malignancy are solid nodules, 
nodule hypoechogenicity or marked hypoechogenicity, 
irregular margins, microcalcifications and a shape taller 
than wide on a transverse view.4 Fine needle aspiration 
biopsy is a simple procedure and is the preferred initial 
diagnostic method for the evaluation of thyroid nodules. 
The sensitivity and specificity for FNAB in published 
series range between 65% to 98% and 73% to 100%.5 

Histopathology is the gold standard to evaluate the 
effectiveness of the fine needle aspiration of thyroid 
nodules to reliably diagnose thyroid malignancy.6 Most of 
the thyroid nodules biopsied are benign and only 
approximately 3-7% of thyroid FNAB are malignant.7 With 
this, it is important to use an ultrasound classification that 
will help differentiate benign from malignant thyroid 
nodules to decrease unnecessary biopsy.  
 
Several studies regarding Thyroid Imaging, Reporting and 
Data System (TIRADS) were done since 2009. This was 
patterned from the widely used and acceptable breast 
imaging reporting and data system (BIRADS) which 
showed a number of significant parameters for the 
quantitative analysis of ultrasound features.8-10 In BIRADS, 
it is important to differentiate category 3 which is 
probably benign, from category 4 which is suspicious for 
malignancy, because management for category 3 is just 
follow-up imaging, while management for category 4 is 
biopsy.11 In a study by Horvath et al., patients with 

TIRADS 3 should be followed up while patients with 
TIRADS 4 and 5 nodules must be biopsied or later 
operated on since malignancy rate for TIRADS 3 was less 
than 5% while for TIRADS 4 it was at 5-80%.8 
 
TIRADS category ranges from TIRADS 1 to TIRADS 5. 
TIRADS 1 corresponds to normal thyroid gland, TIRADS 
2: benign nodules, TIRADS 3: probably benign nodules, 
TIRADS 4: with ultrasound features suspicious of 
malignancy, TIRADS 5: nodules highly suggestive of 
malignancy. Although studies were made regarding 
TIRADS, they used complex systems which may be 
difficult to apply in our institution. A study by Horvath et 
al., was based on 10 ultrasound patterns.8 Park et al., on 
the other hand proposed an equation for predicting the 
probability of thyroid malignancy on the basis of 12 
ultrasound features. It is difficult to assign every thyroid 
nodule into the equation in clinical setting.9 In a study by 
Kwak et al., a simpler TIRADS scoring was used based on 
the BIRADS category such as category 3 (no suspicious US 
features), 4a (one suspicious feature), 4b (two suspicious 
features), 4c (three or four suspicious features).10 This 
study showed a good correlation of the risk of malignancy 
using TIRADS scoring. 
 
Filipinos are reported to have a high incidence of thyroid 
cancer.12-14 In a local study by Puno-Ramos et al., only 
microcalcification was associated with thyroid 
malignancy.15 In a study by Cañete et al., it showed that 
firm to hard, microcalcification and irregular margins 
were significant predictors of thyroid malignancy which 
was similar to international data.16 However no data 
regarding the use of TIRADS in a local setting has been 
reported. Although foreign studies have been done 
regarding TIRADS, it is important to validate it against 
local data to determine its applicability in our setting so as 
to avoid unnecessary biopsy.  
 
The aim of this study is to determine the accuracy of thyroid 
imaging reporting and data system in detecting thyroid 
malignancy in comparison to histopathology report.  
 
GENERAL OBJECTIVE 
 
To determine the accuracy of Thyroid Imaging Reporting 
and Data System (TIRADS) in detecting thyroid 
malignancy in patients with thyroid nodules 
 
SPECIFIC OBJECTIVES 
 
To determine the ultrasound characteristics of patients 
with thyroid nodules associated with thyroid malignancy. 
 
To determine the risk of malignancy in each Thyroid 
Imaging Reporting and Data System (TIRADS) category. 
 
To determine the sensitivity, specificity, PPV and NPV of 
TIRADS in detecting malignancy of patients with thyroid 
nodules with surgical histopathology as gold standard. 

METHODOLOGY 
 
Study Design  
 
This was a retrospective, cross sectional study approved 
by our institutional review board. The requirement to 
obtain informed consent was waived. 
 
Study Subjects 
 
All Filipino adults who underwent thyroid ultrasound, 
fine needle aspiration biopsy and thyroidectomy at The 
Medical City from January 2014 to December 2015 were 
included in the study. 
 
Study Population 
 
A minimum of 167 subjects are required for this study 
based on a level of significance of 5%, a prevalence of 
76.13%, sensitivity of 99.6% (95% CI: 98.9-100). The values 
for the prevalence of malignant nodules and sensitivity of 
the TIRADS 4 were based from the study by Horvath et 
al., Prospective validation of the ultrasound based 
TIRADS classification: results in surgically resected 
thyroid nodules. 
 
Description of Study Procedure 
 
Cytopathology and histopathology records of all patients 
from January 2014 to December 2015 with thyroid nodules 
on ultrasound for which FNAB and surgical management 
were done at The Medical City were gathered from the 
Department of Clinical Pathology. Patient confidentiality 
was maintained hence no patient identifiers were used; 
instead subjects were assigned a number. Records without 
available digital thyroid ultrasound images and those with 
indeterminate or suspicious for malignancy on cytology 
that did not undergo surgery were excluded from the 
study. 
 
Cytopathologic diagnosis was reported using the Bethesda 
System of classification.7  
 
The ultrasound scans of the thyroid gland performed 
between 2014 and 2015 that were stored in Siemens Syngo 
Viewer were reviewed. Two radiologists, a resident with 
four-year training experience and one consultant with more 
than ten years of experience, reviewed the thyroid 
ultrasounds. Both were blinded to both the cytopathology 
and histopathology reports. The two radiologists reviewed 
the ultrasound imaging on separate occasions. In the event 
of discrepancies, the reading of the consultant was followed. 
 
All thyroid nodules were characterized according to 
composition, echogenicity, margins, calcification and 
shape. Composition was either solid or mixed. A solid 
nodule was defined as a purely solid or predominantly 
solid with a cystic component comprising less than 10% of 
the total volume. Mixed nodule revealed features of both 
solid and cystic (anechoic on ultrasound).  
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Figure 1. Summary of patient population and TIRADS classification. 
 
Echogenicity was either classified as hyperechogenicity, 
isoechogenicity, hypoechogenicity or marked hypoecho-
genicity. Hyperechogenicity was defined as echogenicity 
of the nodule more than that of the adjacent thyroid 
parenchyma, while isoechogenicity showed similar 
echogenicity to the surrounding thyroid parenchyma. 
Hypoechogenicity was characterized as echogenicity less 
than that of the adjacent thyroid parenchyma but more 
than that of the surrounding strap muscle, while marked 
hypoechogenicity was described as echogenicity that was 
less than the strap muscle.  
 
The margins were classified as regular, microlobulated or 
irregular. Regular margin was when the border was 
smooth, distinct, well defined and with regular outline, 
while microlobulated margin was defined as the presence 
of many small lobules on the surface of a nodule and 
irregular margin was when the border is ill–defined, not 
smooth and with indistinct interface between the nodule 
and adjacent thyroid parenchyma.  
 
Calcifications when present, were categorized as either 
microcalcification or macrocalcification. Microcalcifications 
were described as tiny, hyperechoic foci less than 1.0 mm 
in size with no comet-tail artifacts while macrocalcifications 
were hyperechoic foci larger than 1.0 mm. Shape was 
categorized as taller than wide when anteroposterior 
dimension was greater than the transverse dimension, 
while wider than tall was defined as transverse dimension 
greater than anteroposterior dimension. 

Kwak classification was used in this study and nodules 
were classified into TIRADS category (1, 2, 3, 4a, 4b, 4c, 5) 
based on ultrasound features.10  
 
Data Analysis 
 
Frequency and percentage, mean and standard deviation 
were used to summarize the clinical characteristics of 
patients. A two-way table was constructed to determine 
accuracy measures (sensitivity, specificity, predictive 
values, likelihood ratios) of TIRADS compared to 
histopathology. We used simple logistic regression to 
determine crude associations of surgical histopathologic 
malignancy with patients’ demographic and clinical 
characteristics. The ultrasound features associated with 
malignancy were determined by multiple regression 
analysis. Crude and adjusted odds ratios and their 
corresponding 95% confidence intervals were determined. 
Null hypotheses were rejected at 0.05 alpha level of 
significance. STATA v12 software was used. 
 
RESULTS 
 
We had a total of 206 patients who underwent 
thyroidectomy and FNAB, of which 57 patients were 
excluded because these patients had no thyroid 
ultrasound reports. We analyzed a total of 149 patients, of 
whom 50 (33.56%) were confirmed to be malignant via 
histopathology (Figure 1).  
 

206 patients who underwent 
Thyroidectomy and FNAB 

Excluded: 57 patients  
No Ultrasound 

INCLUDED: 149 patients 

BENIGN Histopathology 
99 patients 

MALIGNANT Histopathology 
50 patients 

TIRADS 3 
7 patients 

TIRADS 4a 
34 patients 

TIRADS 4b 
31 patients 

TIRADS 4c 
25 patients 

TIRADS 5 
2 patients 

TIRADS 3 
1 patient 

TIRADS 4a 
5 patients 

TIRADS 4b 
11 patients 

TIRADS 4c 
29 patients 

TIRADS 5 
4 patients 

Majority of patients were in their 30s (23%), 40s (22%), or 
50s (22%). The mean age was 46.91 + 13.57. There were 
more females (87%) than males. The most frequent 
characteristics of nodules on ultrasound were solid in 
composition (62%), hypoechoic (38%) or isoechoic to 
hyperechoic (36%), well-circumscribed (41%), and wider 
than tall (83%). Microcalcifications were present in 24% 
of nodules, while macrocalcifications were seen in 19%. 
Patients with TIRADS 4a, 4b, and 4c comprised 26%, 
28%, and 36% of the group, respectively. About 55% of 
nodules were classified as benign by Bethesda system 
after FNAB. On the other hand, final histopathologic 
diagnosis was benign in 66% of resected specimens 
(Table 1). 
 
Table 1. Demographic and clinical profile of 
thyroidectomy patients (n=149) 
Age (years) 

Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
17 (11.41) 
34 (22.82) 
33 (22.15) 
33 (22.15) 
29 (19.46) 
3 (2.01) 

Age (years) 46.91 + 13.57 
Sex 

Female 
Male 

 
129 (86.58) 
20 (13.42)       

Composition 
Solid 
Mixed 

 
93 (62.42) 
56 (37.58) 

Echogenicity 
Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
53 (35.57) 
56 (37.58) 
40 (26.85) 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
61 (40.94) 
36 (24.16) 
52 (34.90) 

Calcifications 
Microcalcifications 
Macrocalcifications 
None 

 
36 (24.16) 
29 (19.46) 
84 (56.38) 

Shape   
Wider than tall 
Taller than wide 

 
123 (82.55) 
26 (17.45) 

TIRADS category 
3 
4a 
4b 
4c 
5 

 
8 (5.37)      

39 (26.17)       
42 (28.19)       
54 (36.24)        

6 (4.03)       
Bethesda classification 

I 
II 
III 
IV 
V 
VI 

 
13 (8.72) 
82 (55.03) 
12 (8.05) 
11 (7.38) 
27 (18.12)  
4 (2.68) 

Surgical histopathology 
Benign 
Malignant 

 
99 (66.44) 
50 (33.56)  

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of 
undetermined significance; IV, follicular neoplasm; V, suspicious for 
malignancy; VI, malignant. 
TIRADS categories: 3, probably benign; 4a, one suspicious malignant 
feature on ultrasound; 4b, two suspicious malignant features on 
ultrasound; 4c, three or four suspicious malignant features on 
ultrasound; 5, five suspicious malignant features on ultrasound. 
Values are expressed as frequency (%), mean + SD 

We compared select characteristics between patients 
with malignant versus benign thyroid nodules. 
Compared to mixed nodules, patients with a solid 
composition was 7.48 times as likely to have a malignant 
nodule (OR 7.48 95% CI 2.92 to 19.15, p<0.001). Those 
with markedly hypoechoic nodules were three times 
more likely to have a malignant nodule (OR 3.42 95% CI 
1.40 to 8.25, p=0.007). Nodules with irregular margins 
were four times more likely to be malignant (OR 3.99, 
95% CI 1.76 to 9.05, p=0.001). Compared to patients 
without calcifications, patients with macrocalcifications 
were less likely to be malignant (OR 0.34, 95% CI 0.15 to 
0.79, p=0.012) (Table 2). 
 
FNAB results according to Bethesda classification were: 
Bethesda I 8.72%, Bethesda II 55.03%, Bethesda III 8.05%, 
Bethesda IV 7.38%, Bethesda V 18.12%, Bethesda VI 2.68% 
(Table 3). 
 
We conducted a stepwise logistic regression to determine 
predictors of malignant thyroid nodules. We found the 
following characteristics to predict malignant nodules: 
solid composition and higher Besthesda classes (Table 4). 
Our model explains 40% in the variability of the 
histopathology results (p<0.001). 
 
The malignancy risk of TIRADS category 3, 4a, 4b, 4c and 
5 were 12.5% (1 out of 8), 12.82% (5 out of 39), 38.10% (11 
out of 42), 57.41% (29 out of 54) and 66.67% (4 out of 6), 
respectively. The crude odds ratio for TIRADS 4a, 4b, 4c 
and 5 were: 1.03 (0.10 to 10.23), 2.48 (0.27 to 22.54), 8.12 
(0.93 to 70.59) and 14.0 (0.94 to 207.60), respectively. We 
had insufficient evidence to demonstrate a difference in 
TIRADS grading distribution between malignant and 
benign nodules (Table 5). 
 
On comparing TIRADS results and histopathology, we 
found that TIRADS 4a to 5 classes had approximately 98% 
sensitivity, 7.07% specificity, LR+ of 1.05, LR- of 0.28, PPV 
of 34.75%, NPV of 87.5%, and accuracy of 53% (Table 6). 
 
DISCUSSION 
 
Ultrasonography of the thyroid gland even in 
asymptomatic patients increased the detection of thyroid 
nodules in the general population.17 Current guideline for 
adult patients with thyroid nodules and differentiated 
thyroid cancer by the American Thyroid Association 
(ATA) 2015 recommended fine needle aspiration biopsy 
(FNAB) for the following: (1) thyroid nodules measuring 1 
cm and above with intermediate to high sonographic 
pattern; (2) thyroid nodules with low suspicious pattern 
measuring 1.5 cm and above; and (3) thyroid nodules with 
very low suspicious ultrasound pattern measuring 2 cm 
and above.4 Ultrasound features are important in 
predicting risk of malignancy. According to ATA, high 
suspicion ultrasonographic pattern is characterized as 
solid hypoechoic nodule or solid hypoechoic component 
of a partially cystic nodule with one or more of the 
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Echogenicity was either classified as hyperechogenicity, 
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genicity. Hyperechogenicity was defined as echogenicity 
of the nodule more than that of the adjacent thyroid 
parenchyma, while isoechogenicity showed similar 
echogenicity to the surrounding thyroid parenchyma. 
Hypoechogenicity was characterized as echogenicity less 
than that of the adjacent thyroid parenchyma but more 
than that of the surrounding strap muscle, while marked 
hypoechogenicity was described as echogenicity that was 
less than the strap muscle.  
 
The margins were classified as regular, microlobulated or 
irregular. Regular margin was when the border was 
smooth, distinct, well defined and with regular outline, 
while microlobulated margin was defined as the presence 
of many small lobules on the surface of a nodule and 
irregular margin was when the border is ill–defined, not 
smooth and with indistinct interface between the nodule 
and adjacent thyroid parenchyma.  
 
Calcifications when present, were categorized as either 
microcalcification or macrocalcification. Microcalcifications 
were described as tiny, hyperechoic foci less than 1.0 mm 
in size with no comet-tail artifacts while macrocalcifications 
were hyperechoic foci larger than 1.0 mm. Shape was 
categorized as taller than wide when anteroposterior 
dimension was greater than the transverse dimension, 
while wider than tall was defined as transverse dimension 
greater than anteroposterior dimension. 

Kwak classification was used in this study and nodules 
were classified into TIRADS category (1, 2, 3, 4a, 4b, 4c, 5) 
based on ultrasound features.10  
 
Data Analysis 
 
Frequency and percentage, mean and standard deviation 
were used to summarize the clinical characteristics of 
patients. A two-way table was constructed to determine 
accuracy measures (sensitivity, specificity, predictive 
values, likelihood ratios) of TIRADS compared to 
histopathology. We used simple logistic regression to 
determine crude associations of surgical histopathologic 
malignancy with patients’ demographic and clinical 
characteristics. The ultrasound features associated with 
malignancy were determined by multiple regression 
analysis. Crude and adjusted odds ratios and their 
corresponding 95% confidence intervals were determined. 
Null hypotheses were rejected at 0.05 alpha level of 
significance. STATA v12 software was used. 
 
RESULTS 
 
We had a total of 206 patients who underwent 
thyroidectomy and FNAB, of which 57 patients were 
excluded because these patients had no thyroid 
ultrasound reports. We analyzed a total of 149 patients, of 
whom 50 (33.56%) were confirmed to be malignant via 
histopathology (Figure 1).  
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TIRADS 4b 
11 patients 
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Majority of patients were in their 30s (23%), 40s (22%), or 
50s (22%). The mean age was 46.91 + 13.57. There were 
more females (87%) than males. The most frequent 
characteristics of nodules on ultrasound were solid in 
composition (62%), hypoechoic (38%) or isoechoic to 
hyperechoic (36%), well-circumscribed (41%), and wider 
than tall (83%). Microcalcifications were present in 24% 
of nodules, while macrocalcifications were seen in 19%. 
Patients with TIRADS 4a, 4b, and 4c comprised 26%, 
28%, and 36% of the group, respectively. About 55% of 
nodules were classified as benign by Bethesda system 
after FNAB. On the other hand, final histopathologic 
diagnosis was benign in 66% of resected specimens 
(Table 1). 
 
Table 1. Demographic and clinical profile of 
thyroidectomy patients (n=149) 
Age (years) 

Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
17 (11.41) 
34 (22.82) 
33 (22.15) 
33 (22.15) 
29 (19.46) 
3 (2.01) 

Age (years) 46.91 + 13.57 
Sex 

Female 
Male 

 
129 (86.58) 
20 (13.42)       

Composition 
Solid 
Mixed 

 
93 (62.42) 
56 (37.58) 

Echogenicity 
Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
53 (35.57) 
56 (37.58) 
40 (26.85) 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
61 (40.94) 
36 (24.16) 
52 (34.90) 

Calcifications 
Microcalcifications 
Macrocalcifications 
None 

 
36 (24.16) 
29 (19.46) 
84 (56.38) 

Shape   
Wider than tall 
Taller than wide 

 
123 (82.55) 
26 (17.45) 

TIRADS category 
3 
4a 
4b 
4c 
5 

 
8 (5.37)      

39 (26.17)       
42 (28.19)       
54 (36.24)        

6 (4.03)       
Bethesda classification 

I 
II 
III 
IV 
V 
VI 

 
13 (8.72) 
82 (55.03) 
12 (8.05) 
11 (7.38) 
27 (18.12)  
4 (2.68) 

Surgical histopathology 
Benign 
Malignant 

 
99 (66.44) 
50 (33.56)  

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of 
undetermined significance; IV, follicular neoplasm; V, suspicious for 
malignancy; VI, malignant. 
TIRADS categories: 3, probably benign; 4a, one suspicious malignant 
feature on ultrasound; 4b, two suspicious malignant features on 
ultrasound; 4c, three or four suspicious malignant features on 
ultrasound; 5, five suspicious malignant features on ultrasound. 
Values are expressed as frequency (%), mean + SD 

We compared select characteristics between patients 
with malignant versus benign thyroid nodules. 
Compared to mixed nodules, patients with a solid 
composition was 7.48 times as likely to have a malignant 
nodule (OR 7.48 95% CI 2.92 to 19.15, p<0.001). Those 
with markedly hypoechoic nodules were three times 
more likely to have a malignant nodule (OR 3.42 95% CI 
1.40 to 8.25, p=0.007). Nodules with irregular margins 
were four times more likely to be malignant (OR 3.99, 
95% CI 1.76 to 9.05, p=0.001). Compared to patients 
without calcifications, patients with macrocalcifications 
were less likely to be malignant (OR 0.34, 95% CI 0.15 to 
0.79, p=0.012) (Table 2). 
 
FNAB results according to Bethesda classification were: 
Bethesda I 8.72%, Bethesda II 55.03%, Bethesda III 8.05%, 
Bethesda IV 7.38%, Bethesda V 18.12%, Bethesda VI 2.68% 
(Table 3). 
 
We conducted a stepwise logistic regression to determine 
predictors of malignant thyroid nodules. We found the 
following characteristics to predict malignant nodules: 
solid composition and higher Besthesda classes (Table 4). 
Our model explains 40% in the variability of the 
histopathology results (p<0.001). 
 
The malignancy risk of TIRADS category 3, 4a, 4b, 4c and 
5 were 12.5% (1 out of 8), 12.82% (5 out of 39), 38.10% (11 
out of 42), 57.41% (29 out of 54) and 66.67% (4 out of 6), 
respectively. The crude odds ratio for TIRADS 4a, 4b, 4c 
and 5 were: 1.03 (0.10 to 10.23), 2.48 (0.27 to 22.54), 8.12 
(0.93 to 70.59) and 14.0 (0.94 to 207.60), respectively. We 
had insufficient evidence to demonstrate a difference in 
TIRADS grading distribution between malignant and 
benign nodules (Table 5). 
 
On comparing TIRADS results and histopathology, we 
found that TIRADS 4a to 5 classes had approximately 98% 
sensitivity, 7.07% specificity, LR+ of 1.05, LR- of 0.28, PPV 
of 34.75%, NPV of 87.5%, and accuracy of 53% (Table 6). 
 
DISCUSSION 
 
Ultrasonography of the thyroid gland even in 
asymptomatic patients increased the detection of thyroid 
nodules in the general population.17 Current guideline for 
adult patients with thyroid nodules and differentiated 
thyroid cancer by the American Thyroid Association 
(ATA) 2015 recommended fine needle aspiration biopsy 
(FNAB) for the following: (1) thyroid nodules measuring 1 
cm and above with intermediate to high sonographic 
pattern; (2) thyroid nodules with low suspicious pattern 
measuring 1.5 cm and above; and (3) thyroid nodules with 
very low suspicious ultrasound pattern measuring 2 cm 
and above.4 Ultrasound features are important in 
predicting risk of malignancy. According to ATA, high 
suspicion ultrasonographic pattern is characterized as 
solid hypoechoic nodule or solid hypoechoic component 
of a partially cystic nodule with one or more of the 
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Null hypotheses were rejected at 0.05 alpha level of 
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We had a total of 206 patients who underwent 
thyroidectomy and FNAB, of which 57 patients were 
excluded because these patients had no thyroid 
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following features: irregular margins, microcalcifications, 
taller than wide shape, rim calcifications with small 
extrusive soft tissue component and with evidence of 
extrathyroidal extension.  
 
Intermediate suspicious sonographic pattern is described 
as thyroid nodules with hypoechoic features with smooth 
margins without microcalcification, extrathyroidal 
extension or taller than wide shape.  
 
Low suspicion sonographic pattern is described as 
isoechoic or hyperechoic solid nodule or partially cystic 
nodule with eccentric solid areas without 
microcalcification, irregular margin or extrathyroidal 
extension or taller than wide shape, while very low 
suspicion sonographic pattern is characterized as 
spongiform or partially cystic nodules without any of the 
sonographic features described in low, intermediate or 
high suspicion patterns.  
 

 
The malignancy risks recommended by the ATA are more 
than 70-90% for the high suspicion pattern, 10-20% for the 
intermediate suspicion pattern, 5-10% for the low 
suspicion pattern, less than 3% for the very low suspicion 
pattern and less than 1% for the benign pattern.4 
 

Table 2. Association of patient characteristics with malignancy at surgical histopathology (n=149) 
 Malignant  

(n=50) 
Benign  
(n=99) 

Crude Odds Ratio  
(95% Confidence Interval) P-Value 

Age (years)  
Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
9 (18) 
8 (16) 

11 (22) 
11 (22) 
10 (20) 

1 (2) 

 
8 (8.08) 

26 (26.26) 
22 (22.22) 
22 (22.22) 
19 (19.19) 
2 (2.02) 

 
(reference) 

0.27 (0.08 to 0.94) 
0.44 (0.13 to 1.47) 
0.44 (0.13 to 1.47) 
0.47 (0.14 to 1.59) 
0.44 (0.03 to 5.88) 

 
- 

0.040 
0.184 
0.184 
0.223 
0.538 

Age (years) 46.46 + 14.93 47.13 + 12.91 0.996 (0.97 to 1.02) 0.775 
Sex 

Female 
Male 

 
43 (86) 
7 (14) 

 
86 (86.87) 
13 (13.13) 

 
(reference) 

1.08 (0.40 to 2.90) 

 
- 

0.883 
Composition 

Mixed 
Solid 

 
6 (12) 

44 (88) 

 
50 (50.51) 
49 (49.49) 

 
(reference) 

7.48 (2.92 to 19.15) 

 
- 

<0.001 
Echogenicity 

Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
12 (24) 

 
18 (36) 
20 (40) 

 
41 (41.41) 

 
38 (38.38) 
20 (20.20) 

 
(reference) 

 
1.62 (0.69 to 3.80) 
3.42 (1.40 to 8.35) 

 
- 
 

0.269 
0.007 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
13 (26) 
10 (20) 
27 (54) 

 
48 (48.48) 
26 (26.26) 
25 (25.25) 

 
(reference) 

1.42 (0.55 to 3.58) 
3.99 (1.76 to 9.05) 

 
- 

0.471 
0.001 

Calcifications 
None 
Microcalcifications 
Macrocalcifications 

 
18 (36) 
16 (32) 
16 (32) 

 
66 (66.67) 
20 (20.20) 
13 (13.13) 

 
(reference) 

1.54 (0.58 to 4.11) 
0.34 (0.15 to 0.79) 

 
- 

0.391 
0.012 

Shape   
Wider than tall 
Taller than wide 

 
37 (74) 
13 (26) 

 
86 (86.87) 
13 (13.13) 

 
(reference) 

2.32 (0.98 to 5.49) 

 
- 

0.055 
Bethesda classification 

I or II 
III 
IV 
V 
VI 

 
13 (26) 
7 (14) 
2 (4) 

24 (48) 
4 (8) 

 
82 (82.83) 
5 (5.05) 
9 (9.09) 
3 (3.03) 

0 

 
(reference) 

8.83 (2.44 to 32.02) 
1.40 (0.27 to 7.23) 

50.46 (13.28 to 191.80) 
1 

 
- 

0.001 
0.687 

<0.001 
- 

Dimensions 
CC 
W 
AP 

 
2.49 + 1.20 
1.88 + 0.98 
1.66 + 0.87 

 
3.06 + 1.39 
2.34 + 1.20 
1.86 + 0.95  

 
0.71 (0.54 to 0.94) 
0.68 (0.49 to 0.95) 
0.79 (0.54 to 1.15) 

 
0.016 
0.023 
0.215 

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of undetermined significance; IV, follicular neoplasm; V, suspicious for malignancy; VI, 
malignant. 
CC = craniocaudal ; W = Width ; AP = Anteroposterior 
Values are expressed as frequency (%), mean + SD or median (range) 

Table 3. Bethesda classification 

Bethesda 

 Histopathology 
All 

(n = 149) 
Malignant 

(n=50) 
Benign 
(n=99) 

 Frequency (%) 
Bethesda I 13 (8.72) 0 (0) 13 (100) 
Bethesda II 82 (55.03) 13 (15.85) 69 (84.15) 
Bethesda III 12 (8.05) 7 (58.33) 5 (41.67) 
Bethesda IV 11 (7.38) 2 (18.18) 9 (81.82) 
Bethesda V 27 (18.12) 24 (88.99) 3 (11.11) 
Bethesda VI 4 (2.68) 4 (100) 0 (0) 

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of 
undetermined significance; IV, follicular neoplasm; V, suspicious for 
malignancy; VI, malignant 

Table 4. Clinical features associated with malignant thyroid nodules at surgical histopathology (n=149) 
 Adjusted Odds Ratio 95% Confidence Interval P-Value 
Age (years)  

Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
(reference) 

0.2823 
0.4061 
0.4125 
0.1135 
0.1076 

 
- 

0.0402 to 1.9818 
0.0612 to 2.6961 
0.0606 to 2.8058 
0.0146 to 0.8849 
0.0009 to 12.5138 

 
- 

0.203 
0.351 
0.365 
0.038 
0.358 

Male 0.6446 0.1113 to 3.7339 0.624 
Solid composition 4.9122 1.3257 to 18.2011 0.017 
Echogenicity 

Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
(reference) 

1.9757 
3.6708 

 
- 

0.6069 to 6.4319 
0.8463 to 15.9214 

 
- 

0.258 
0.082 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
(reference) 

2.0423 
1.6792 

 
- 

0.5823 to 7.1637 
0.4940 to 5.7073 

 
- 

0.265 
0.406 

Bethesda classification 
I or II 
III 
IV 
V 
VI 

 
(reference) 

7.4988 
1.9548 
36.7881 

- 

 
- 

1.5572 to 36.1108 
0.3329 to 11.4788 
8.1908 to 165.2305 

- 

 
- 

0.012 
0.458 

<0.0001 
- 

P-valueÊ<Ê0.0001;ÊR2Ê=Ê40.82% 

 
Table 5. TIRADS categories and risk of malignancy of patients who underwent thyroidectomy (n=149) 

TIRADS 
Histopathology 

Risk of Malignancy (%) Crude Odds Ratio 
(95% Confidence Interval) P - Value 

Malignant  (n=50) Benign (n=99) 
TIRADS 3 1/8 7/8 12.50% (reference) - 
TIRADS 4a 5/39 34/39 12.82% 1.03 (0.10 to 10.23) 0.980 
TIRADS 4b 11/42 31/42 38.10% 2.48 (0.27 to 22.54) 0.419 
TIRADS 4c 29/54 25/54 57.41% 8.12 (0.93 to 70.59) 0.059 
TIRADS 5 4/6 2/6 66.67% 14.0 (0.94 to 207.60) 0.055 

TIRADS categories: 3, probably benign; 4a, one suspicious malignant feature on ultrasound; 4b, two suspicious malignant features on ultrasound; 4c, 
three or four suspicious malignant features on ultrasound; 5, five suspicious malignant features on ultrasound 

 
Table 6. Accuracy of TIRADS in predicting a malignant thyroid nodule (n=149) 

TIRADS 
Histopathology 

Total 
Malignant  (n=50) Benign (n=99) 

TIRADS 4a to 5 49 (98) 92 (92.93) 141 (94.63) 
TIRADS 3 1 (2) 7 (7.07) 8 (5.37) 
Total 50 (100) 99 (100) 149 (100) 
Sensitivity 98 (89.35 to 99.95) Positive LR 1.05 (0.99 to 1.13) 
Specificity 7.07 (2.89 to 14.03) Negative LR 0.28 (0.04 to 2.24) 
PPV 34.75 (33.24 to 36.29) 

Accuracy 53% 
NPV 87.5 (46.96 to 98.23)  

PPV, positive predictive value; NPV, negative predicted value; LR, likelihood ratio 
Values are expressed as frequency (%) or median (range)  

 
In our study, solid composition was 7.48 times likely to 
have a malignant nodule (OR 7.48 95% Cl 2.92 to 19.15, 
p<0.001). While those nodules with marked 
hypoechogenicity were three times more likely to have a 
malignant nodule (OR 3.42 95% Cl 1.40 to 8.25, p=0.007). 
Nodules with irregular margins on the other hand were 
four times more likely to be malignant (OR 3.99, 95% Cl 
1.76 to 9.05, p=0.001). But on adjusted OR, solid nodule 
was the only ultrasound feature predictive of malignancy 
with OR 4.912 (95% Cl 1.3257 to 18.2011, p=0.017). While 
a local study published by Puno-Ramos et al., it showed 
that only the presence of microcalcification on 
ultrasound had a significant correlation with malignancy 
with odds ratio of 11.3 and it also showed that a nodule 

with more than two ultrasound features predictive of 
malignancy was more likely to be malignant on 
cytopathology with p-value of 0.00.15 Smith-Bindman et 
al., also studied ultrasound imaging characteristics 
associated with malignant nodules and showed that 
three ultrasound nodule characteristics which were 
microcalcification (odd ratio (OR), 8.1; 95% CI, 3.8-17.3), 
size greater than 2 cm (OR 3.6; 95% CI, 1.7-7.6) and an 
entirely solid composition (OR, 4.0; 95% CI, 1.7-9.2) were 
statistically significant in predicting thyroid 
malignancy.18 In a meta-analysis done by Remonti et al., 
on the other hand revealed that solid nodule, 
hypoechogenicity, irregular margins, absence of halo, 
microcalcifications, central vascularization, solitary 
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following features: irregular margins, microcalcifications, 
taller than wide shape, rim calcifications with small 
extrusive soft tissue component and with evidence of 
extrathyroidal extension.  
 
Intermediate suspicious sonographic pattern is described 
as thyroid nodules with hypoechoic features with smooth 
margins without microcalcification, extrathyroidal 
extension or taller than wide shape.  
 
Low suspicion sonographic pattern is described as 
isoechoic or hyperechoic solid nodule or partially cystic 
nodule with eccentric solid areas without 
microcalcification, irregular margin or extrathyroidal 
extension or taller than wide shape, while very low 
suspicion sonographic pattern is characterized as 
spongiform or partially cystic nodules without any of the 
sonographic features described in low, intermediate or 
high suspicion patterns.  
 

 
The malignancy risks recommended by the ATA are more 
than 70-90% for the high suspicion pattern, 10-20% for the 
intermediate suspicion pattern, 5-10% for the low 
suspicion pattern, less than 3% for the very low suspicion 
pattern and less than 1% for the benign pattern.4 
 

Table 2. Association of patient characteristics with malignancy at surgical histopathology (n=149) 
 Malignant  

(n=50) 
Benign  
(n=99) 

Crude Odds Ratio  
(95% Confidence Interval) P-Value 

Age (years)  
Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
9 (18) 
8 (16) 

11 (22) 
11 (22) 
10 (20) 

1 (2) 

 
8 (8.08) 

26 (26.26) 
22 (22.22) 
22 (22.22) 
19 (19.19) 
2 (2.02) 

 
(reference) 

0.27 (0.08 to 0.94) 
0.44 (0.13 to 1.47) 
0.44 (0.13 to 1.47) 
0.47 (0.14 to 1.59) 
0.44 (0.03 to 5.88) 

 
- 

0.040 
0.184 
0.184 
0.223 
0.538 

Age (years) 46.46 + 14.93 47.13 + 12.91 0.996 (0.97 to 1.02) 0.775 
Sex 

Female 
Male 

 
43 (86) 
7 (14) 

 
86 (86.87) 
13 (13.13) 

 
(reference) 

1.08 (0.40 to 2.90) 

 
- 

0.883 
Composition 

Mixed 
Solid 

 
6 (12) 

44 (88) 

 
50 (50.51) 
49 (49.49) 

 
(reference) 

7.48 (2.92 to 19.15) 

 
- 

<0.001 
Echogenicity 

Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
12 (24) 

 
18 (36) 
20 (40) 

 
41 (41.41) 

 
38 (38.38) 
20 (20.20) 

 
(reference) 

 
1.62 (0.69 to 3.80) 
3.42 (1.40 to 8.35) 

 
- 
 

0.269 
0.007 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
13 (26) 
10 (20) 
27 (54) 

 
48 (48.48) 
26 (26.26) 
25 (25.25) 

 
(reference) 

1.42 (0.55 to 3.58) 
3.99 (1.76 to 9.05) 

 
- 

0.471 
0.001 

Calcifications 
None 
Microcalcifications 
Macrocalcifications 

 
18 (36) 
16 (32) 
16 (32) 

 
66 (66.67) 
20 (20.20) 
13 (13.13) 

 
(reference) 

1.54 (0.58 to 4.11) 
0.34 (0.15 to 0.79) 

 
- 

0.391 
0.012 

Shape   
Wider than tall 
Taller than wide 

 
37 (74) 
13 (26) 

 
86 (86.87) 
13 (13.13) 

 
(reference) 

2.32 (0.98 to 5.49) 

 
- 

0.055 
Bethesda classification 

I or II 
III 
IV 
V 
VI 

 
13 (26) 
7 (14) 
2 (4) 

24 (48) 
4 (8) 

 
82 (82.83) 
5 (5.05) 
9 (9.09) 
3 (3.03) 

0 

 
(reference) 

8.83 (2.44 to 32.02) 
1.40 (0.27 to 7.23) 

50.46 (13.28 to 191.80) 
1 

 
- 

0.001 
0.687 

<0.001 
- 

Dimensions 
CC 
W 
AP 

 
2.49 + 1.20 
1.88 + 0.98 
1.66 + 0.87 

 
3.06 + 1.39 
2.34 + 1.20 
1.86 + 0.95  

 
0.71 (0.54 to 0.94) 
0.68 (0.49 to 0.95) 
0.79 (0.54 to 1.15) 

 
0.016 
0.023 
0.215 

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of undetermined significance; IV, follicular neoplasm; V, suspicious for malignancy; VI, 
malignant. 
CC = craniocaudal ; W = Width ; AP = Anteroposterior 
Values are expressed as frequency (%), mean + SD or median (range) 

Table 3. Bethesda classification 

Bethesda 

 Histopathology 
All 

(n = 149) 
Malignant 

(n=50) 
Benign 
(n=99) 

 Frequency (%) 
Bethesda I 13 (8.72) 0 (0) 13 (100) 
Bethesda II 82 (55.03) 13 (15.85) 69 (84.15) 
Bethesda III 12 (8.05) 7 (58.33) 5 (41.67) 
Bethesda IV 11 (7.38) 2 (18.18) 9 (81.82) 
Bethesda V 27 (18.12) 24 (88.99) 3 (11.11) 
Bethesda VI 4 (2.68) 4 (100) 0 (0) 

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of 
undetermined significance; IV, follicular neoplasm; V, suspicious for 
malignancy; VI, malignant 

Table 4. Clinical features associated with malignant thyroid nodules at surgical histopathology (n=149) 
 Adjusted Odds Ratio 95% Confidence Interval P-Value 
Age (years)  

Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
(reference) 

0.2823 
0.4061 
0.4125 
0.1135 
0.1076 

 
- 

0.0402 to 1.9818 
0.0612 to 2.6961 
0.0606 to 2.8058 
0.0146 to 0.8849 
0.0009 to 12.5138 

 
- 

0.203 
0.351 
0.365 
0.038 
0.358 

Male 0.6446 0.1113 to 3.7339 0.624 
Solid composition 4.9122 1.3257 to 18.2011 0.017 
Echogenicity 

Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
(reference) 

1.9757 
3.6708 

 
- 

0.6069 to 6.4319 
0.8463 to 15.9214 

 
- 

0.258 
0.082 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
(reference) 

2.0423 
1.6792 

 
- 

0.5823 to 7.1637 
0.4940 to 5.7073 

 
- 

0.265 
0.406 

Bethesda classification 
I or II 
III 
IV 
V 
VI 

 
(reference) 

7.4988 
1.9548 
36.7881 

- 

 
- 

1.5572 to 36.1108 
0.3329 to 11.4788 
8.1908 to 165.2305 

- 

 
- 

0.012 
0.458 

<0.0001 
- 

P-valueÊ<Ê0.0001;ÊR2Ê=Ê40.82% 

 
Table 5. TIRADS categories and risk of malignancy of patients who underwent thyroidectomy (n=149) 

TIRADS 
Histopathology 

Risk of Malignancy (%) Crude Odds Ratio 
(95% Confidence Interval) P - Value 

Malignant  (n=50) Benign (n=99) 
TIRADS 3 1/8 7/8 12.50% (reference) - 
TIRADS 4a 5/39 34/39 12.82% 1.03 (0.10 to 10.23) 0.980 
TIRADS 4b 11/42 31/42 38.10% 2.48 (0.27 to 22.54) 0.419 
TIRADS 4c 29/54 25/54 57.41% 8.12 (0.93 to 70.59) 0.059 
TIRADS 5 4/6 2/6 66.67% 14.0 (0.94 to 207.60) 0.055 

TIRADS categories: 3, probably benign; 4a, one suspicious malignant feature on ultrasound; 4b, two suspicious malignant features on ultrasound; 4c, 
three or four suspicious malignant features on ultrasound; 5, five suspicious malignant features on ultrasound 

 
Table 6. Accuracy of TIRADS in predicting a malignant thyroid nodule (n=149) 

TIRADS 
Histopathology 

Total 
Malignant  (n=50) Benign (n=99) 

TIRADS 4a to 5 49 (98) 92 (92.93) 141 (94.63) 
TIRADS 3 1 (2) 7 (7.07) 8 (5.37) 
Total 50 (100) 99 (100) 149 (100) 
Sensitivity 98 (89.35 to 99.95) Positive LR 1.05 (0.99 to 1.13) 
Specificity 7.07 (2.89 to 14.03) Negative LR 0.28 (0.04 to 2.24) 
PPV 34.75 (33.24 to 36.29) 

Accuracy 53% 
NPV 87.5 (46.96 to 98.23)  

PPV, positive predictive value; NPV, negative predicted value; LR, likelihood ratio 
Values are expressed as frequency (%) or median (range)  

 
In our study, solid composition was 7.48 times likely to 
have a malignant nodule (OR 7.48 95% Cl 2.92 to 19.15, 
p<0.001). While those nodules with marked 
hypoechogenicity were three times more likely to have a 
malignant nodule (OR 3.42 95% Cl 1.40 to 8.25, p=0.007). 
Nodules with irregular margins on the other hand were 
four times more likely to be malignant (OR 3.99, 95% Cl 
1.76 to 9.05, p=0.001). But on adjusted OR, solid nodule 
was the only ultrasound feature predictive of malignancy 
with OR 4.912 (95% Cl 1.3257 to 18.2011, p=0.017). While 
a local study published by Puno-Ramos et al., it showed 
that only the presence of microcalcification on 
ultrasound had a significant correlation with malignancy 
with odds ratio of 11.3 and it also showed that a nodule 

with more than two ultrasound features predictive of 
malignancy was more likely to be malignant on 
cytopathology with p-value of 0.00.15 Smith-Bindman et 
al., also studied ultrasound imaging characteristics 
associated with malignant nodules and showed that 
three ultrasound nodule characteristics which were 
microcalcification (odd ratio (OR), 8.1; 95% CI, 3.8-17.3), 
size greater than 2 cm (OR 3.6; 95% CI, 1.7-7.6) and an 
entirely solid composition (OR, 4.0; 95% CI, 1.7-9.2) were 
statistically significant in predicting thyroid 
malignancy.18 In a meta-analysis done by Remonti et al., 
on the other hand revealed that solid nodule, 
hypoechogenicity, irregular margins, absence of halo, 
microcalcifications, central vascularization, solitary 
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following features: irregular margins, microcalcifications, 
taller than wide shape, rim calcifications with small 
extrusive soft tissue component and with evidence of 
extrathyroidal extension.  
 
Intermediate suspicious sonographic pattern is described 
as thyroid nodules with hypoechoic features with smooth 
margins without microcalcification, extrathyroidal 
extension or taller than wide shape.  
 
Low suspicion sonographic pattern is described as 
isoechoic or hyperechoic solid nodule or partially cystic 
nodule with eccentric solid areas without 
microcalcification, irregular margin or extrathyroidal 
extension or taller than wide shape, while very low 
suspicion sonographic pattern is characterized as 
spongiform or partially cystic nodules without any of the 
sonographic features described in low, intermediate or 
high suspicion patterns.  
 

 
The malignancy risks recommended by the ATA are more 
than 70-90% for the high suspicion pattern, 10-20% for the 
intermediate suspicion pattern, 5-10% for the low 
suspicion pattern, less than 3% for the very low suspicion 
pattern and less than 1% for the benign pattern.4 
 

Table 2. Association of patient characteristics with malignancy at surgical histopathology (n=149) 
 Malignant  

(n=50) 
Benign  
(n=99) 

Crude Odds Ratio  
(95% Confidence Interval) P-Value 

Age (years)  
Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
9 (18) 
8 (16) 

11 (22) 
11 (22) 
10 (20) 

1 (2) 

 
8 (8.08) 

26 (26.26) 
22 (22.22) 
22 (22.22) 
19 (19.19) 
2 (2.02) 

 
(reference) 

0.27 (0.08 to 0.94) 
0.44 (0.13 to 1.47) 
0.44 (0.13 to 1.47) 
0.47 (0.14 to 1.59) 
0.44 (0.03 to 5.88) 

 
- 

0.040 
0.184 
0.184 
0.223 
0.538 

Age (years) 46.46 + 14.93 47.13 + 12.91 0.996 (0.97 to 1.02) 0.775 
Sex 

Female 
Male 

 
43 (86) 
7 (14) 

 
86 (86.87) 
13 (13.13) 

 
(reference) 

1.08 (0.40 to 2.90) 

 
- 

0.883 
Composition 

Mixed 
Solid 

 
6 (12) 

44 (88) 

 
50 (50.51) 
49 (49.49) 

 
(reference) 

7.48 (2.92 to 19.15) 

 
- 

<0.001 
Echogenicity 

Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
12 (24) 

 
18 (36) 
20 (40) 

 
41 (41.41) 

 
38 (38.38) 
20 (20.20) 

 
(reference) 

 
1.62 (0.69 to 3.80) 
3.42 (1.40 to 8.35) 

 
- 
 

0.269 
0.007 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
13 (26) 
10 (20) 
27 (54) 

 
48 (48.48) 
26 (26.26) 
25 (25.25) 

 
(reference) 

1.42 (0.55 to 3.58) 
3.99 (1.76 to 9.05) 

 
- 

0.471 
0.001 

Calcifications 
None 
Microcalcifications 
Macrocalcifications 

 
18 (36) 
16 (32) 
16 (32) 

 
66 (66.67) 
20 (20.20) 
13 (13.13) 

 
(reference) 

1.54 (0.58 to 4.11) 
0.34 (0.15 to 0.79) 

 
- 

0.391 
0.012 

Shape   
Wider than tall 
Taller than wide 

 
37 (74) 
13 (26) 

 
86 (86.87) 
13 (13.13) 

 
(reference) 

2.32 (0.98 to 5.49) 

 
- 

0.055 
Bethesda classification 

I or II 
III 
IV 
V 
VI 

 
13 (26) 
7 (14) 
2 (4) 

24 (48) 
4 (8) 

 
82 (82.83) 
5 (5.05) 
9 (9.09) 
3 (3.03) 

0 

 
(reference) 

8.83 (2.44 to 32.02) 
1.40 (0.27 to 7.23) 

50.46 (13.28 to 191.80) 
1 

 
- 

0.001 
0.687 

<0.001 
- 

Dimensions 
CC 
W 
AP 

 
2.49 + 1.20 
1.88 + 0.98 
1.66 + 0.87 

 
3.06 + 1.39 
2.34 + 1.20 
1.86 + 0.95  

 
0.71 (0.54 to 0.94) 
0.68 (0.49 to 0.95) 
0.79 (0.54 to 1.15) 

 
0.016 
0.023 
0.215 

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of undetermined significance; IV, follicular neoplasm; V, suspicious for malignancy; VI, 
malignant. 
CC = craniocaudal ; W = Width ; AP = Anteroposterior 
Values are expressed as frequency (%), mean + SD or median (range) 

Table 3. Bethesda classification 

Bethesda 

 Histopathology 
All 

(n = 149) 
Malignant 

(n=50) 
Benign 
(n=99) 

 Frequency (%) 
Bethesda I 13 (8.72) 0 (0) 13 (100) 
Bethesda II 82 (55.03) 13 (15.85) 69 (84.15) 
Bethesda III 12 (8.05) 7 (58.33) 5 (41.67) 
Bethesda IV 11 (7.38) 2 (18.18) 9 (81.82) 
Bethesda V 27 (18.12) 24 (88.99) 3 (11.11) 
Bethesda VI 4 (2.68) 4 (100) 0 (0) 

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of 
undetermined significance; IV, follicular neoplasm; V, suspicious for 
malignancy; VI, malignant 

Table 4. Clinical features associated with malignant thyroid nodules at surgical histopathology (n=149) 
 Adjusted Odds Ratio 95% Confidence Interval P-Value 
Age (years)  

Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
(reference) 

0.2823 
0.4061 
0.4125 
0.1135 
0.1076 

 
- 

0.0402 to 1.9818 
0.0612 to 2.6961 
0.0606 to 2.8058 
0.0146 to 0.8849 
0.0009 to 12.5138 

 
- 

0.203 
0.351 
0.365 
0.038 
0.358 

Male 0.6446 0.1113 to 3.7339 0.624 
Solid composition 4.9122 1.3257 to 18.2011 0.017 
Echogenicity 

Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
(reference) 

1.9757 
3.6708 

 
- 

0.6069 to 6.4319 
0.8463 to 15.9214 

 
- 

0.258 
0.082 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
(reference) 

2.0423 
1.6792 

 
- 

0.5823 to 7.1637 
0.4940 to 5.7073 

 
- 

0.265 
0.406 

Bethesda classification 
I or II 
III 
IV 
V 
VI 

 
(reference) 

7.4988 
1.9548 
36.7881 

- 

 
- 

1.5572 to 36.1108 
0.3329 to 11.4788 
8.1908 to 165.2305 

- 

 
- 

0.012 
0.458 

<0.0001 
- 

P-valueÊ<Ê0.0001;ÊR2Ê=Ê40.82% 

 
Table 5. TIRADS categories and risk of malignancy of patients who underwent thyroidectomy (n=149) 

TIRADS 
Histopathology 

Risk of Malignancy (%) Crude Odds Ratio 
(95% Confidence Interval) P - Value 

Malignant  (n=50) Benign (n=99) 
TIRADS 3 1/8 7/8 12.50% (reference) - 
TIRADS 4a 5/39 34/39 12.82% 1.03 (0.10 to 10.23) 0.980 
TIRADS 4b 11/42 31/42 38.10% 2.48 (0.27 to 22.54) 0.419 
TIRADS 4c 29/54 25/54 57.41% 8.12 (0.93 to 70.59) 0.059 
TIRADS 5 4/6 2/6 66.67% 14.0 (0.94 to 207.60) 0.055 

TIRADS categories: 3, probably benign; 4a, one suspicious malignant feature on ultrasound; 4b, two suspicious malignant features on ultrasound; 4c, 
three or four suspicious malignant features on ultrasound; 5, five suspicious malignant features on ultrasound 

 
Table 6. Accuracy of TIRADS in predicting a malignant thyroid nodule (n=149) 

TIRADS 
Histopathology 

Total 
Malignant  (n=50) Benign (n=99) 

TIRADS 4a to 5 49 (98) 92 (92.93) 141 (94.63) 
TIRADS 3 1 (2) 7 (7.07) 8 (5.37) 
Total 50 (100) 99 (100) 149 (100) 
Sensitivity 98 (89.35 to 99.95) Positive LR 1.05 (0.99 to 1.13) 
Specificity 7.07 (2.89 to 14.03) Negative LR 0.28 (0.04 to 2.24) 
PPV 34.75 (33.24 to 36.29) 

Accuracy 53% 
NPV 87.5 (46.96 to 98.23)  

PPV, positive predictive value; NPV, negative predicted value; LR, likelihood ratio 
Values are expressed as frequency (%) or median (range)  

 
In our study, solid composition was 7.48 times likely to 
have a malignant nodule (OR 7.48 95% Cl 2.92 to 19.15, 
p<0.001). While those nodules with marked 
hypoechogenicity were three times more likely to have a 
malignant nodule (OR 3.42 95% Cl 1.40 to 8.25, p=0.007). 
Nodules with irregular margins on the other hand were 
four times more likely to be malignant (OR 3.99, 95% Cl 
1.76 to 9.05, p=0.001). But on adjusted OR, solid nodule 
was the only ultrasound feature predictive of malignancy 
with OR 4.912 (95% Cl 1.3257 to 18.2011, p=0.017). While 
a local study published by Puno-Ramos et al., it showed 
that only the presence of microcalcification on 
ultrasound had a significant correlation with malignancy 
with odds ratio of 11.3 and it also showed that a nodule 

with more than two ultrasound features predictive of 
malignancy was more likely to be malignant on 
cytopathology with p-value of 0.00.15 Smith-Bindman et 
al., also studied ultrasound imaging characteristics 
associated with malignant nodules and showed that 
three ultrasound nodule characteristics which were 
microcalcification (odd ratio (OR), 8.1; 95% CI, 3.8-17.3), 
size greater than 2 cm (OR 3.6; 95% CI, 1.7-7.6) and an 
entirely solid composition (OR, 4.0; 95% CI, 1.7-9.2) were 
statistically significant in predicting thyroid 
malignancy.18 In a meta-analysis done by Remonti et al., 
on the other hand revealed that solid nodule, 
hypoechogenicity, irregular margins, absence of halo, 
microcalcifications, central vascularization, solitary 
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following features: irregular margins, microcalcifications, 
taller than wide shape, rim calcifications with small 
extrusive soft tissue component and with evidence of 
extrathyroidal extension.  
 
Intermediate suspicious sonographic pattern is described 
as thyroid nodules with hypoechoic features with smooth 
margins without microcalcification, extrathyroidal 
extension or taller than wide shape.  
 
Low suspicion sonographic pattern is described as 
isoechoic or hyperechoic solid nodule or partially cystic 
nodule with eccentric solid areas without 
microcalcification, irregular margin or extrathyroidal 
extension or taller than wide shape, while very low 
suspicion sonographic pattern is characterized as 
spongiform or partially cystic nodules without any of the 
sonographic features described in low, intermediate or 
high suspicion patterns.  
 

 
The malignancy risks recommended by the ATA are more 
than 70-90% for the high suspicion pattern, 10-20% for the 
intermediate suspicion pattern, 5-10% for the low 
suspicion pattern, less than 3% for the very low suspicion 
pattern and less than 1% for the benign pattern.4 
 

Table 2. Association of patient characteristics with malignancy at surgical histopathology (n=149) 
 Malignant  

(n=50) 
Benign  
(n=99) 

Crude Odds Ratio  
(95% Confidence Interval) P-Value 

Age (years)  
Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
9 (18) 
8 (16) 

11 (22) 
11 (22) 
10 (20) 

1 (2) 

 
8 (8.08) 

26 (26.26) 
22 (22.22) 
22 (22.22) 
19 (19.19) 
2 (2.02) 

 
(reference) 

0.27 (0.08 to 0.94) 
0.44 (0.13 to 1.47) 
0.44 (0.13 to 1.47) 
0.47 (0.14 to 1.59) 
0.44 (0.03 to 5.88) 

 
- 

0.040 
0.184 
0.184 
0.223 
0.538 

Age (years) 46.46 + 14.93 47.13 + 12.91 0.996 (0.97 to 1.02) 0.775 
Sex 

Female 
Male 

 
43 (86) 
7 (14) 

 
86 (86.87) 
13 (13.13) 

 
(reference) 

1.08 (0.40 to 2.90) 

 
- 

0.883 
Composition 

Mixed 
Solid 

 
6 (12) 

44 (88) 

 
50 (50.51) 
49 (49.49) 

 
(reference) 

7.48 (2.92 to 19.15) 

 
- 

<0.001 
Echogenicity 

Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
12 (24) 

 
18 (36) 
20 (40) 

 
41 (41.41) 

 
38 (38.38) 
20 (20.20) 

 
(reference) 

 
1.62 (0.69 to 3.80) 
3.42 (1.40 to 8.35) 

 
- 
 

0.269 
0.007 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
13 (26) 
10 (20) 
27 (54) 

 
48 (48.48) 
26 (26.26) 
25 (25.25) 

 
(reference) 

1.42 (0.55 to 3.58) 
3.99 (1.76 to 9.05) 

 
- 

0.471 
0.001 

Calcifications 
None 
Microcalcifications 
Macrocalcifications 

 
18 (36) 
16 (32) 
16 (32) 

 
66 (66.67) 
20 (20.20) 
13 (13.13) 

 
(reference) 

1.54 (0.58 to 4.11) 
0.34 (0.15 to 0.79) 

 
- 

0.391 
0.012 

Shape   
Wider than tall 
Taller than wide 

 
37 (74) 
13 (26) 

 
86 (86.87) 
13 (13.13) 

 
(reference) 

2.32 (0.98 to 5.49) 

 
- 

0.055 
Bethesda classification 

I or II 
III 
IV 
V 
VI 

 
13 (26) 
7 (14) 
2 (4) 

24 (48) 
4 (8) 

 
82 (82.83) 
5 (5.05) 
9 (9.09) 
3 (3.03) 

0 

 
(reference) 

8.83 (2.44 to 32.02) 
1.40 (0.27 to 7.23) 

50.46 (13.28 to 191.80) 
1 

 
- 

0.001 
0.687 

<0.001 
- 

Dimensions 
CC 
W 
AP 

 
2.49 + 1.20 
1.88 + 0.98 
1.66 + 0.87 

 
3.06 + 1.39 
2.34 + 1.20 
1.86 + 0.95  

 
0.71 (0.54 to 0.94) 
0.68 (0.49 to 0.95) 
0.79 (0.54 to 1.15) 

 
0.016 
0.023 
0.215 

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of undetermined significance; IV, follicular neoplasm; V, suspicious for malignancy; VI, 
malignant. 
CC = craniocaudal ; W = Width ; AP = Anteroposterior 
Values are expressed as frequency (%), mean + SD or median (range) 

Table 3. Bethesda classification 

Bethesda 

 Histopathology 
All 

(n = 149) 
Malignant 

(n=50) 
Benign 
(n=99) 

 Frequency (%) 
Bethesda I 13 (8.72) 0 (0) 13 (100) 
Bethesda II 82 (55.03) 13 (15.85) 69 (84.15) 
Bethesda III 12 (8.05) 7 (58.33) 5 (41.67) 
Bethesda IV 11 (7.38) 2 (18.18) 9 (81.82) 
Bethesda V 27 (18.12) 24 (88.99) 3 (11.11) 
Bethesda VI 4 (2.68) 4 (100) 0 (0) 

Bethesda classification: I, non-diagnostic; II, benign; III, atypia of 
undetermined significance; IV, follicular neoplasm; V, suspicious for 
malignancy; VI, malignant 

Table 4. Clinical features associated with malignant thyroid nodules at surgical histopathology (n=149) 
 Adjusted Odds Ratio 95% Confidence Interval P-Value 
Age (years)  

Below 30   
30-39 
40-49 
50-59 
60-69 
70 and above 

 
(reference) 

0.2823 
0.4061 
0.4125 
0.1135 
0.1076 

 
- 

0.0402 to 1.9818 
0.0612 to 2.6961 
0.0606 to 2.8058 
0.0146 to 0.8849 
0.0009 to 12.5138 

 
- 

0.203 
0.351 
0.365 
0.038 
0.358 

Male 0.6446 0.1113 to 3.7339 0.624 
Solid composition 4.9122 1.3257 to 18.2011 0.017 
Echogenicity 

Hyperechoic or isoechoic 
Hypoechoic 
Markedly hypoechoic 

 
(reference) 

1.9757 
3.6708 

 
- 

0.6069 to 6.4319 
0.8463 to 15.9214 

 
- 

0.258 
0.082 

Margins 
Well-circumscribed 
Microlobulated 
Irregular 

 
(reference) 

2.0423 
1.6792 

 
- 

0.5823 to 7.1637 
0.4940 to 5.7073 

 
- 

0.265 
0.406 

Bethesda classification 
I or II 
III 
IV 
V 
VI 

 
(reference) 

7.4988 
1.9548 
36.7881 

- 

 
- 

1.5572 to 36.1108 
0.3329 to 11.4788 
8.1908 to 165.2305 

- 

 
- 

0.012 
0.458 

<0.0001 
- 

P-valueÊ<Ê0.0001;ÊR2Ê=Ê40.82% 

 
Table 5. TIRADS categories and risk of malignancy of patients who underwent thyroidectomy (n=149) 

TIRADS 
Histopathology 

Risk of Malignancy (%) Crude Odds Ratio 
(95% Confidence Interval) P - Value 

Malignant  (n=50) Benign (n=99) 
TIRADS 3 1/8 7/8 12.50% (reference) - 
TIRADS 4a 5/39 34/39 12.82% 1.03 (0.10 to 10.23) 0.980 
TIRADS 4b 11/42 31/42 38.10% 2.48 (0.27 to 22.54) 0.419 
TIRADS 4c 29/54 25/54 57.41% 8.12 (0.93 to 70.59) 0.059 
TIRADS 5 4/6 2/6 66.67% 14.0 (0.94 to 207.60) 0.055 

TIRADS categories: 3, probably benign; 4a, one suspicious malignant feature on ultrasound; 4b, two suspicious malignant features on ultrasound; 4c, 
three or four suspicious malignant features on ultrasound; 5, five suspicious malignant features on ultrasound 

 
Table 6. Accuracy of TIRADS in predicting a malignant thyroid nodule (n=149) 

TIRADS 
Histopathology 

Total 
Malignant  (n=50) Benign (n=99) 

TIRADS 4a to 5 49 (98) 92 (92.93) 141 (94.63) 
TIRADS 3 1 (2) 7 (7.07) 8 (5.37) 
Total 50 (100) 99 (100) 149 (100) 
Sensitivity 98 (89.35 to 99.95) Positive LR 1.05 (0.99 to 1.13) 
Specificity 7.07 (2.89 to 14.03) Negative LR 0.28 (0.04 to 2.24) 
PPV 34.75 (33.24 to 36.29) 

Accuracy 53% 
NPV 87.5 (46.96 to 98.23)  

PPV, positive predictive value; NPV, negative predicted value; LR, likelihood ratio 
Values are expressed as frequency (%) or median (range)  

 
In our study, solid composition was 7.48 times likely to 
have a malignant nodule (OR 7.48 95% Cl 2.92 to 19.15, 
p<0.001). While those nodules with marked 
hypoechogenicity were three times more likely to have a 
malignant nodule (OR 3.42 95% Cl 1.40 to 8.25, p=0.007). 
Nodules with irregular margins on the other hand were 
four times more likely to be malignant (OR 3.99, 95% Cl 
1.76 to 9.05, p=0.001). But on adjusted OR, solid nodule 
was the only ultrasound feature predictive of malignancy 
with OR 4.912 (95% Cl 1.3257 to 18.2011, p=0.017). While 
a local study published by Puno-Ramos et al., it showed 
that only the presence of microcalcification on 
ultrasound had a significant correlation with malignancy 
with odds ratio of 11.3 and it also showed that a nodule 

with more than two ultrasound features predictive of 
malignancy was more likely to be malignant on 
cytopathology with p-value of 0.00.15 Smith-Bindman et 
al., also studied ultrasound imaging characteristics 
associated with malignant nodules and showed that 
three ultrasound nodule characteristics which were 
microcalcification (odd ratio (OR), 8.1; 95% CI, 3.8-17.3), 
size greater than 2 cm (OR 3.6; 95% CI, 1.7-7.6) and an 
entirely solid composition (OR, 4.0; 95% CI, 1.7-9.2) were 
statistically significant in predicting thyroid 
malignancy.18 In a meta-analysis done by Remonti et al., 
on the other hand revealed that solid nodule, 
hypoechogenicity, irregular margins, absence of halo, 
microcalcifications, central vascularization, solitary 
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nodule, heterogeneity, taller than wide shape and 
elasticity were all significantly associated with 
malignancy with odds ratio (OR) ranging from 1.77 to 
35.7. But the sensitivity of ultrasound features predictive 
of malignancy only ranged from 26.7 to 63% and the 
author concluded that ultrasound features in isolation do 
not provide reliable guide as when to do FNAB.19  
 
Fine needle aspiration biopsy is the preferred initial 
diagnostic method for the evaluation of thyroid nodules. 
Most of the thyroid nodules biopsied are benign and only 
approximately 3-7% of thyroid FNAB are malignant.7 The 
sensitivity and specificity for FNAB in published series 
range between 65% to 98% and 73 to 100%, respectively.5 
In our study the sensitivity of fine needle aspiration 
biopsy was 60.00% which was slightly lower than the 
published series but the specificity was comparable at 
87.88% with the published studies. Bethesda 
Classification I is not an uncommon finding. According to 
Cibas et al., the risk of malignancy for Bethesda I is at 1-
4%.7 But in the study by Bongiovanni et al., the 
malignancy rate of nondiagnostic FNAB who underwent 
surgical excision is approximately 17%.20 In our study, 
8.72% of the patients were classified under Bethesda I, of 
which all their histopathology reports were not 
malignant. Our patients classified under Bethesda III on 
the other hand were eight times likely to have malignant 
nodules (OR 8.0906 95% Cl 1.6951 to 38.6160, p=0.009) 
With this, it is important to use an ultrasound 
classification that will help differentiate benign from 
malignant thyroid nodules in order to decrease 
unnecessary biopsy. 
 
Horvath et al., in 2009 first published a study with regards 
to the use of TIRADS classification. Its main objective was 
to improve the ultrasound characterization of nodules and 
establish risk groups for patients who will undergo 
FNAB.8 They described 10 ultrasound patterns of thyroid 
nodules with related risk of malignancy.8 This was 
followed by a study by Park et al., which proposed an 
equation for predicting the probability of malignancy on 
the basis of 12 ultrasound features.9 Both studies correlated 
well with risk of malignancy, however these ultrasound 
patterns and equations were cumbersome and complex 
and are not applicable to all thyroid nodules nor in clinical 
practice. Hence Kwak et al., investigated a practical 
TIRADS classification for the management of thyroid 
nodules. Sonographic characteristics predictive of 
malignancy such as: solid echogenicity, hypoechogenicity 
or marked hypoechogenicity, microcalcifications, 
microlobulated or irregular border and taller than wide 
shape were used to classify TIRADS from 1 to 5. They 
categorized the TIRADS to 1: normal thyroid gland, 2: 
benign nodules, 3: probably benign nodules, 4a: one 
ultrasound feature suggestive of malignancy, 4b: two 
ultrasound features suggestive of malignancy, 4c: three or 
four features suggestive of malignancy and 5: five 
ultrasound features suggestive of malignancy.10 The study 

of Kwak et al., revealed that TIRADS 3 or nodules with no 
ultrasound features suggestive of malignancy had a fitted 
probability of malignancy of 0.02-0.028 indicating that 
biopsy may not be necessary while for nodules with 
TIRADS 4-5, it had a fitted probability of malignancy of 
0.036 for which FNAB is indicated and the results were 
comparable with the widely accepted BIRADS.10 In a 
prospective study by Srinivas et al., they used the TIRADS 
classification as suggested by Kwak et al., and showed that 
the classification is a reliable modality in differentiating 
benign nodules from malignant nodules.21 
 
Our study adapted the TIRADS classification used by 
Kwak et al. It showed that the malignancy risk of TIRADS 
category 3, 4a, 4b, 4c and 5 were 12.5% (1 out of 8), 12.82% 
(5 out of 39), 26.19% (11 out of 42), 53.70% (29 out of 54) 
and 66.67% (4 out of 6), respectively. Since majority of the 
population had at least one ultrasound feature suggestive 
of malignancy and only 8 patients had TIRADS 3, the 
malignancy risk of TIRADS 3 was higher compared to 
other studies.8-10,21-24 The histopathology report of the 
patient who had a malignant result showed follicular 
carcinoma on top of a micropapillary carcinoma. One 
patient who also had TIRADS 3 had an incidental finding 
of micropapillary carcinoma measuring 0.5 cm within the 
left lobe but the FNAB was done on another nodule that 
measured 1.87 cm x 1.53 cm x 1.06 cm (CC x W x AP) in 
the right lobe. The crude odds ratio for TIRADS 4a, 4b, 4c 
and 5 were: 1.03 (0.10 to 10.23), 2.48 (0.27 to 22.54), 8.12 
(0.93 to 70.59) and 14.0 (0.94 to 207.60), respectively. We 
had insufficient evidence to demonstrate a difference in 
TIRADS grading distribution between malignant and 
benign nodules.  
 
The accuracy of TIRADS in our study was 53% which was 
slightly lower as compared to the studies of Ha et al., at 
69.5%22 and Russ et al., at 62%.25 The reason for low 
accuracy is possibly because of a high false positive rate. 
The overall sensitivity of TIRADS categories 4 and 5 for 
malignancy was 98.00% which was higher than that 
reported by Ha et al., (95.5%)22 and Yoon et al., (97.4%).24 
Although the PPV of this study was 34.75% which was 
lower as compared to PPVs of Horvath et al.,8 and Ha et 
al.,22 (49% and 44.5% respectively). The specificity of this 
study was only 7.07% which was also lower compared to 
other studies (29%-75%).8,22-24  
 
In our study, the prevalence of malignancy was higher at 
33.56% compared to an FNAB based series wherein 
malignancy rate was only 3 to 7%.7 With this, PPV/NPV 
might be affected since an increase in prevalence leads to 
increase in PPV. The implication is that a screening test is 
more efficient in a high risk target population. If the 
prevalence of the disease is low, the positive predictive 
value will not be high even if both the sensitivity and 
specificity are high. When screening the general 
population, many people with positive test results will be 
false positives.26 

Despite the relatively low accuracy, this study showed 
that TIRADS is a useful screening tool to defer the need for 
fine needle aspiration biopsy for patients with TIRADS 3 
classification. The number of ultrasound features 
predictive of malignancy is an important guide in 
determining further management as to whether to observe 
the nodules or do appropriate intervention such as fine 
needle aspiration biopsy. 
 
CONCLUSION 
 
This study showed that presence of solid nodule in the 
thyroid is predictive of thyroid malignancy. Higher 
TIRADS classification is associated with higher risk of 
thyroid malignancy. TIRADS is a sensitive classification 
in recognizing patients with thyroid cancer and can be 
used as a guide in deciding the need for fine needle 
aspiration biopsy. 
 
Ultrasound features such as markedly hypoechoic 
nodules and nodules with irregular borders were 
associated with increased likelihood of malignancy but 
did not reach statistical significance in multivariate 
analysis. 
 
Limitations of the Study and Recommendations 
 
The investigators identified a number of limitations to this 
study. First, the results showed a wide confidence interval 
which was reflective of a relatively small sample size. 
Second, this was a retrospective study hence there might 
be selection bias. All our subjects underwent surgery due 
to the presence of ultrasound features suggestive of 
malignancy. Hence, it is worth mentioning that our 
malignancy rate is higher at 33.56% as compared to an 
FNAB based series wherein malignancy rate is only 3 to 
7%.7 Third, the study did not represent equally the 
different TIRADS categories since majority of the 
population had at least 1 suspicious ultrasound feature 
suggestive of malignancy. Fourth, it is from a single 
institution which might not be reflective of the entire 
population. In order to validate our findings, we 
recommend a prospective multicenter study in evaluating 
the use of TIRADS. Once validated, TIRADS may be used 
as a reference for reporting thyroid pathology and 
implemented as a standardized coding for all clinicians 
and radiologists. 
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nodule, heterogeneity, taller than wide shape and 
elasticity were all significantly associated with 
malignancy with odds ratio (OR) ranging from 1.77 to 
35.7. But the sensitivity of ultrasound features predictive 
of malignancy only ranged from 26.7 to 63% and the 
author concluded that ultrasound features in isolation do 
not provide reliable guide as when to do FNAB.19  
 
Fine needle aspiration biopsy is the preferred initial 
diagnostic method for the evaluation of thyroid nodules. 
Most of the thyroid nodules biopsied are benign and only 
approximately 3-7% of thyroid FNAB are malignant.7 The 
sensitivity and specificity for FNAB in published series 
range between 65% to 98% and 73 to 100%, respectively.5 
In our study the sensitivity of fine needle aspiration 
biopsy was 60.00% which was slightly lower than the 
published series but the specificity was comparable at 
87.88% with the published studies. Bethesda 
Classification I is not an uncommon finding. According to 
Cibas et al., the risk of malignancy for Bethesda I is at 1-
4%.7 But in the study by Bongiovanni et al., the 
malignancy rate of nondiagnostic FNAB who underwent 
surgical excision is approximately 17%.20 In our study, 
8.72% of the patients were classified under Bethesda I, of 
which all their histopathology reports were not 
malignant. Our patients classified under Bethesda III on 
the other hand were eight times likely to have malignant 
nodules (OR 8.0906 95% Cl 1.6951 to 38.6160, p=0.009) 
With this, it is important to use an ultrasound 
classification that will help differentiate benign from 
malignant thyroid nodules in order to decrease 
unnecessary biopsy. 
 
Horvath et al., in 2009 first published a study with regards 
to the use of TIRADS classification. Its main objective was 
to improve the ultrasound characterization of nodules and 
establish risk groups for patients who will undergo 
FNAB.8 They described 10 ultrasound patterns of thyroid 
nodules with related risk of malignancy.8 This was 
followed by a study by Park et al., which proposed an 
equation for predicting the probability of malignancy on 
the basis of 12 ultrasound features.9 Both studies correlated 
well with risk of malignancy, however these ultrasound 
patterns and equations were cumbersome and complex 
and are not applicable to all thyroid nodules nor in clinical 
practice. Hence Kwak et al., investigated a practical 
TIRADS classification for the management of thyroid 
nodules. Sonographic characteristics predictive of 
malignancy such as: solid echogenicity, hypoechogenicity 
or marked hypoechogenicity, microcalcifications, 
microlobulated or irregular border and taller than wide 
shape were used to classify TIRADS from 1 to 5. They 
categorized the TIRADS to 1: normal thyroid gland, 2: 
benign nodules, 3: probably benign nodules, 4a: one 
ultrasound feature suggestive of malignancy, 4b: two 
ultrasound features suggestive of malignancy, 4c: three or 
four features suggestive of malignancy and 5: five 
ultrasound features suggestive of malignancy.10 The study 

of Kwak et al., revealed that TIRADS 3 or nodules with no 
ultrasound features suggestive of malignancy had a fitted 
probability of malignancy of 0.02-0.028 indicating that 
biopsy may not be necessary while for nodules with 
TIRADS 4-5, it had a fitted probability of malignancy of 
0.036 for which FNAB is indicated and the results were 
comparable with the widely accepted BIRADS.10 In a 
prospective study by Srinivas et al., they used the TIRADS 
classification as suggested by Kwak et al., and showed that 
the classification is a reliable modality in differentiating 
benign nodules from malignant nodules.21 
 
Our study adapted the TIRADS classification used by 
Kwak et al. It showed that the malignancy risk of TIRADS 
category 3, 4a, 4b, 4c and 5 were 12.5% (1 out of 8), 12.82% 
(5 out of 39), 26.19% (11 out of 42), 53.70% (29 out of 54) 
and 66.67% (4 out of 6), respectively. Since majority of the 
population had at least one ultrasound feature suggestive 
of malignancy and only 8 patients had TIRADS 3, the 
malignancy risk of TIRADS 3 was higher compared to 
other studies.8-10,21-24 The histopathology report of the 
patient who had a malignant result showed follicular 
carcinoma on top of a micropapillary carcinoma. One 
patient who also had TIRADS 3 had an incidental finding 
of micropapillary carcinoma measuring 0.5 cm within the 
left lobe but the FNAB was done on another nodule that 
measured 1.87 cm x 1.53 cm x 1.06 cm (CC x W x AP) in 
the right lobe. The crude odds ratio for TIRADS 4a, 4b, 4c 
and 5 were: 1.03 (0.10 to 10.23), 2.48 (0.27 to 22.54), 8.12 
(0.93 to 70.59) and 14.0 (0.94 to 207.60), respectively. We 
had insufficient evidence to demonstrate a difference in 
TIRADS grading distribution between malignant and 
benign nodules.  
 
The accuracy of TIRADS in our study was 53% which was 
slightly lower as compared to the studies of Ha et al., at 
69.5%22 and Russ et al., at 62%.25 The reason for low 
accuracy is possibly because of a high false positive rate. 
The overall sensitivity of TIRADS categories 4 and 5 for 
malignancy was 98.00% which was higher than that 
reported by Ha et al., (95.5%)22 and Yoon et al., (97.4%).24 
Although the PPV of this study was 34.75% which was 
lower as compared to PPVs of Horvath et al.,8 and Ha et 
al.,22 (49% and 44.5% respectively). The specificity of this 
study was only 7.07% which was also lower compared to 
other studies (29%-75%).8,22-24  
 
In our study, the prevalence of malignancy was higher at 
33.56% compared to an FNAB based series wherein 
malignancy rate was only 3 to 7%.7 With this, PPV/NPV 
might be affected since an increase in prevalence leads to 
increase in PPV. The implication is that a screening test is 
more efficient in a high risk target population. If the 
prevalence of the disease is low, the positive predictive 
value will not be high even if both the sensitivity and 
specificity are high. When screening the general 
population, many people with positive test results will be 
false positives.26 

Despite the relatively low accuracy, this study showed 
that TIRADS is a useful screening tool to defer the need for 
fine needle aspiration biopsy for patients with TIRADS 3 
classification. The number of ultrasound features 
predictive of malignancy is an important guide in 
determining further management as to whether to observe 
the nodules or do appropriate intervention such as fine 
needle aspiration biopsy. 
 
CONCLUSION 
 
This study showed that presence of solid nodule in the 
thyroid is predictive of thyroid malignancy. Higher 
TIRADS classification is associated with higher risk of 
thyroid malignancy. TIRADS is a sensitive classification 
in recognizing patients with thyroid cancer and can be 
used as a guide in deciding the need for fine needle 
aspiration biopsy. 
 
Ultrasound features such as markedly hypoechoic 
nodules and nodules with irregular borders were 
associated with increased likelihood of malignancy but 
did not reach statistical significance in multivariate 
analysis. 
 
Limitations of the Study and Recommendations 
 
The investigators identified a number of limitations to this 
study. First, the results showed a wide confidence interval 
which was reflective of a relatively small sample size. 
Second, this was a retrospective study hence there might 
be selection bias. All our subjects underwent surgery due 
to the presence of ultrasound features suggestive of 
malignancy. Hence, it is worth mentioning that our 
malignancy rate is higher at 33.56% as compared to an 
FNAB based series wherein malignancy rate is only 3 to 
7%.7 Third, the study did not represent equally the 
different TIRADS categories since majority of the 
population had at least 1 suspicious ultrasound feature 
suggestive of malignancy. Fourth, it is from a single 
institution which might not be reflective of the entire 
population. In order to validate our findings, we 
recommend a prospective multicenter study in evaluating 
the use of TIRADS. Once validated, TIRADS may be used 
as a reference for reporting thyroid pathology and 
implemented as a standardized coding for all clinicians 
and radiologists. 
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nodule, heterogeneity, taller than wide shape and 
elasticity were all significantly associated with 
malignancy with odds ratio (OR) ranging from 1.77 to 
35.7. But the sensitivity of ultrasound features predictive 
of malignancy only ranged from 26.7 to 63% and the 
author concluded that ultrasound features in isolation do 
not provide reliable guide as when to do FNAB.19  
 
Fine needle aspiration biopsy is the preferred initial 
diagnostic method for the evaluation of thyroid nodules. 
Most of the thyroid nodules biopsied are benign and only 
approximately 3-7% of thyroid FNAB are malignant.7 The 
sensitivity and specificity for FNAB in published series 
range between 65% to 98% and 73 to 100%, respectively.5 
In our study the sensitivity of fine needle aspiration 
biopsy was 60.00% which was slightly lower than the 
published series but the specificity was comparable at 
87.88% with the published studies. Bethesda 
Classification I is not an uncommon finding. According to 
Cibas et al., the risk of malignancy for Bethesda I is at 1-
4%.7 But in the study by Bongiovanni et al., the 
malignancy rate of nondiagnostic FNAB who underwent 
surgical excision is approximately 17%.20 In our study, 
8.72% of the patients were classified under Bethesda I, of 
which all their histopathology reports were not 
malignant. Our patients classified under Bethesda III on 
the other hand were eight times likely to have malignant 
nodules (OR 8.0906 95% Cl 1.6951 to 38.6160, p=0.009) 
With this, it is important to use an ultrasound 
classification that will help differentiate benign from 
malignant thyroid nodules in order to decrease 
unnecessary biopsy. 
 
Horvath et al., in 2009 first published a study with regards 
to the use of TIRADS classification. Its main objective was 
to improve the ultrasound characterization of nodules and 
establish risk groups for patients who will undergo 
FNAB.8 They described 10 ultrasound patterns of thyroid 
nodules with related risk of malignancy.8 This was 
followed by a study by Park et al., which proposed an 
equation for predicting the probability of malignancy on 
the basis of 12 ultrasound features.9 Both studies correlated 
well with risk of malignancy, however these ultrasound 
patterns and equations were cumbersome and complex 
and are not applicable to all thyroid nodules nor in clinical 
practice. Hence Kwak et al., investigated a practical 
TIRADS classification for the management of thyroid 
nodules. Sonographic characteristics predictive of 
malignancy such as: solid echogenicity, hypoechogenicity 
or marked hypoechogenicity, microcalcifications, 
microlobulated or irregular border and taller than wide 
shape were used to classify TIRADS from 1 to 5. They 
categorized the TIRADS to 1: normal thyroid gland, 2: 
benign nodules, 3: probably benign nodules, 4a: one 
ultrasound feature suggestive of malignancy, 4b: two 
ultrasound features suggestive of malignancy, 4c: three or 
four features suggestive of malignancy and 5: five 
ultrasound features suggestive of malignancy.10 The study 

of Kwak et al., revealed that TIRADS 3 or nodules with no 
ultrasound features suggestive of malignancy had a fitted 
probability of malignancy of 0.02-0.028 indicating that 
biopsy may not be necessary while for nodules with 
TIRADS 4-5, it had a fitted probability of malignancy of 
0.036 for which FNAB is indicated and the results were 
comparable with the widely accepted BIRADS.10 In a 
prospective study by Srinivas et al., they used the TIRADS 
classification as suggested by Kwak et al., and showed that 
the classification is a reliable modality in differentiating 
benign nodules from malignant nodules.21 
 
Our study adapted the TIRADS classification used by 
Kwak et al. It showed that the malignancy risk of TIRADS 
category 3, 4a, 4b, 4c and 5 were 12.5% (1 out of 8), 12.82% 
(5 out of 39), 26.19% (11 out of 42), 53.70% (29 out of 54) 
and 66.67% (4 out of 6), respectively. Since majority of the 
population had at least one ultrasound feature suggestive 
of malignancy and only 8 patients had TIRADS 3, the 
malignancy risk of TIRADS 3 was higher compared to 
other studies.8-10,21-24 The histopathology report of the 
patient who had a malignant result showed follicular 
carcinoma on top of a micropapillary carcinoma. One 
patient who also had TIRADS 3 had an incidental finding 
of micropapillary carcinoma measuring 0.5 cm within the 
left lobe but the FNAB was done on another nodule that 
measured 1.87 cm x 1.53 cm x 1.06 cm (CC x W x AP) in 
the right lobe. The crude odds ratio for TIRADS 4a, 4b, 4c 
and 5 were: 1.03 (0.10 to 10.23), 2.48 (0.27 to 22.54), 8.12 
(0.93 to 70.59) and 14.0 (0.94 to 207.60), respectively. We 
had insufficient evidence to demonstrate a difference in 
TIRADS grading distribution between malignant and 
benign nodules.  
 
The accuracy of TIRADS in our study was 53% which was 
slightly lower as compared to the studies of Ha et al., at 
69.5%22 and Russ et al., at 62%.25 The reason for low 
accuracy is possibly because of a high false positive rate. 
The overall sensitivity of TIRADS categories 4 and 5 for 
malignancy was 98.00% which was higher than that 
reported by Ha et al., (95.5%)22 and Yoon et al., (97.4%).24 
Although the PPV of this study was 34.75% which was 
lower as compared to PPVs of Horvath et al.,8 and Ha et 
al.,22 (49% and 44.5% respectively). The specificity of this 
study was only 7.07% which was also lower compared to 
other studies (29%-75%).8,22-24  
 
In our study, the prevalence of malignancy was higher at 
33.56% compared to an FNAB based series wherein 
malignancy rate was only 3 to 7%.7 With this, PPV/NPV 
might be affected since an increase in prevalence leads to 
increase in PPV. The implication is that a screening test is 
more efficient in a high risk target population. If the 
prevalence of the disease is low, the positive predictive 
value will not be high even if both the sensitivity and 
specificity are high. When screening the general 
population, many people with positive test results will be 
false positives.26 

Despite the relatively low accuracy, this study showed 
that TIRADS is a useful screening tool to defer the need for 
fine needle aspiration biopsy for patients with TIRADS 3 
classification. The number of ultrasound features 
predictive of malignancy is an important guide in 
determining further management as to whether to observe 
the nodules or do appropriate intervention such as fine 
needle aspiration biopsy. 
 
CONCLUSION 
 
This study showed that presence of solid nodule in the 
thyroid is predictive of thyroid malignancy. Higher 
TIRADS classification is associated with higher risk of 
thyroid malignancy. TIRADS is a sensitive classification 
in recognizing patients with thyroid cancer and can be 
used as a guide in deciding the need for fine needle 
aspiration biopsy. 
 
Ultrasound features such as markedly hypoechoic 
nodules and nodules with irregular borders were 
associated with increased likelihood of malignancy but 
did not reach statistical significance in multivariate 
analysis. 
 
Limitations of the Study and Recommendations 
 
The investigators identified a number of limitations to this 
study. First, the results showed a wide confidence interval 
which was reflective of a relatively small sample size. 
Second, this was a retrospective study hence there might 
be selection bias. All our subjects underwent surgery due 
to the presence of ultrasound features suggestive of 
malignancy. Hence, it is worth mentioning that our 
malignancy rate is higher at 33.56% as compared to an 
FNAB based series wherein malignancy rate is only 3 to 
7%.7 Third, the study did not represent equally the 
different TIRADS categories since majority of the 
population had at least 1 suspicious ultrasound feature 
suggestive of malignancy. Fourth, it is from a single 
institution which might not be reflective of the entire 
population. In order to validate our findings, we 
recommend a prospective multicenter study in evaluating 
the use of TIRADS. Once validated, TIRADS may be used 
as a reference for reporting thyroid pathology and 
implemented as a standardized coding for all clinicians 
and radiologists. 
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nodule, heterogeneity, taller than wide shape and 
elasticity were all significantly associated with 
malignancy with odds ratio (OR) ranging from 1.77 to 
35.7. But the sensitivity of ultrasound features predictive 
of malignancy only ranged from 26.7 to 63% and the 
author concluded that ultrasound features in isolation do 
not provide reliable guide as when to do FNAB.19  
 
Fine needle aspiration biopsy is the preferred initial 
diagnostic method for the evaluation of thyroid nodules. 
Most of the thyroid nodules biopsied are benign and only 
approximately 3-7% of thyroid FNAB are malignant.7 The 
sensitivity and specificity for FNAB in published series 
range between 65% to 98% and 73 to 100%, respectively.5 
In our study the sensitivity of fine needle aspiration 
biopsy was 60.00% which was slightly lower than the 
published series but the specificity was comparable at 
87.88% with the published studies. Bethesda 
Classification I is not an uncommon finding. According to 
Cibas et al., the risk of malignancy for Bethesda I is at 1-
4%.7 But in the study by Bongiovanni et al., the 
malignancy rate of nondiagnostic FNAB who underwent 
surgical excision is approximately 17%.20 In our study, 
8.72% of the patients were classified under Bethesda I, of 
which all their histopathology reports were not 
malignant. Our patients classified under Bethesda III on 
the other hand were eight times likely to have malignant 
nodules (OR 8.0906 95% Cl 1.6951 to 38.6160, p=0.009) 
With this, it is important to use an ultrasound 
classification that will help differentiate benign from 
malignant thyroid nodules in order to decrease 
unnecessary biopsy. 
 
Horvath et al., in 2009 first published a study with regards 
to the use of TIRADS classification. Its main objective was 
to improve the ultrasound characterization of nodules and 
establish risk groups for patients who will undergo 
FNAB.8 They described 10 ultrasound patterns of thyroid 
nodules with related risk of malignancy.8 This was 
followed by a study by Park et al., which proposed an 
equation for predicting the probability of malignancy on 
the basis of 12 ultrasound features.9 Both studies correlated 
well with risk of malignancy, however these ultrasound 
patterns and equations were cumbersome and complex 
and are not applicable to all thyroid nodules nor in clinical 
practice. Hence Kwak et al., investigated a practical 
TIRADS classification for the management of thyroid 
nodules. Sonographic characteristics predictive of 
malignancy such as: solid echogenicity, hypoechogenicity 
or marked hypoechogenicity, microcalcifications, 
microlobulated or irregular border and taller than wide 
shape were used to classify TIRADS from 1 to 5. They 
categorized the TIRADS to 1: normal thyroid gland, 2: 
benign nodules, 3: probably benign nodules, 4a: one 
ultrasound feature suggestive of malignancy, 4b: two 
ultrasound features suggestive of malignancy, 4c: three or 
four features suggestive of malignancy and 5: five 
ultrasound features suggestive of malignancy.10 The study 

of Kwak et al., revealed that TIRADS 3 or nodules with no 
ultrasound features suggestive of malignancy had a fitted 
probability of malignancy of 0.02-0.028 indicating that 
biopsy may not be necessary while for nodules with 
TIRADS 4-5, it had a fitted probability of malignancy of 
0.036 for which FNAB is indicated and the results were 
comparable with the widely accepted BIRADS.10 In a 
prospective study by Srinivas et al., they used the TIRADS 
classification as suggested by Kwak et al., and showed that 
the classification is a reliable modality in differentiating 
benign nodules from malignant nodules.21 
 
Our study adapted the TIRADS classification used by 
Kwak et al. It showed that the malignancy risk of TIRADS 
category 3, 4a, 4b, 4c and 5 were 12.5% (1 out of 8), 12.82% 
(5 out of 39), 26.19% (11 out of 42), 53.70% (29 out of 54) 
and 66.67% (4 out of 6), respectively. Since majority of the 
population had at least one ultrasound feature suggestive 
of malignancy and only 8 patients had TIRADS 3, the 
malignancy risk of TIRADS 3 was higher compared to 
other studies.8-10,21-24 The histopathology report of the 
patient who had a malignant result showed follicular 
carcinoma on top of a micropapillary carcinoma. One 
patient who also had TIRADS 3 had an incidental finding 
of micropapillary carcinoma measuring 0.5 cm within the 
left lobe but the FNAB was done on another nodule that 
measured 1.87 cm x 1.53 cm x 1.06 cm (CC x W x AP) in 
the right lobe. The crude odds ratio for TIRADS 4a, 4b, 4c 
and 5 were: 1.03 (0.10 to 10.23), 2.48 (0.27 to 22.54), 8.12 
(0.93 to 70.59) and 14.0 (0.94 to 207.60), respectively. We 
had insufficient evidence to demonstrate a difference in 
TIRADS grading distribution between malignant and 
benign nodules.  
 
The accuracy of TIRADS in our study was 53% which was 
slightly lower as compared to the studies of Ha et al., at 
69.5%22 and Russ et al., at 62%.25 The reason for low 
accuracy is possibly because of a high false positive rate. 
The overall sensitivity of TIRADS categories 4 and 5 for 
malignancy was 98.00% which was higher than that 
reported by Ha et al., (95.5%)22 and Yoon et al., (97.4%).24 
Although the PPV of this study was 34.75% which was 
lower as compared to PPVs of Horvath et al.,8 and Ha et 
al.,22 (49% and 44.5% respectively). The specificity of this 
study was only 7.07% which was also lower compared to 
other studies (29%-75%).8,22-24  
 
In our study, the prevalence of malignancy was higher at 
33.56% compared to an FNAB based series wherein 
malignancy rate was only 3 to 7%.7 With this, PPV/NPV 
might be affected since an increase in prevalence leads to 
increase in PPV. The implication is that a screening test is 
more efficient in a high risk target population. If the 
prevalence of the disease is low, the positive predictive 
value will not be high even if both the sensitivity and 
specificity are high. When screening the general 
population, many people with positive test results will be 
false positives.26 

Despite the relatively low accuracy, this study showed 
that TIRADS is a useful screening tool to defer the need for 
fine needle aspiration biopsy for patients with TIRADS 3 
classification. The number of ultrasound features 
predictive of malignancy is an important guide in 
determining further management as to whether to observe 
the nodules or do appropriate intervention such as fine 
needle aspiration biopsy. 
 
CONCLUSION 
 
This study showed that presence of solid nodule in the 
thyroid is predictive of thyroid malignancy. Higher 
TIRADS classification is associated with higher risk of 
thyroid malignancy. TIRADS is a sensitive classification 
in recognizing patients with thyroid cancer and can be 
used as a guide in deciding the need for fine needle 
aspiration biopsy. 
 
Ultrasound features such as markedly hypoechoic 
nodules and nodules with irregular borders were 
associated with increased likelihood of malignancy but 
did not reach statistical significance in multivariate 
analysis. 
 
Limitations of the Study and Recommendations 
 
The investigators identified a number of limitations to this 
study. First, the results showed a wide confidence interval 
which was reflective of a relatively small sample size. 
Second, this was a retrospective study hence there might 
be selection bias. All our subjects underwent surgery due 
to the presence of ultrasound features suggestive of 
malignancy. Hence, it is worth mentioning that our 
malignancy rate is higher at 33.56% as compared to an 
FNAB based series wherein malignancy rate is only 3 to 
7%.7 Third, the study did not represent equally the 
different TIRADS categories since majority of the 
population had at least 1 suspicious ultrasound feature 
suggestive of malignancy. Fourth, it is from a single 
institution which might not be reflective of the entire 
population. In order to validate our findings, we 
recommend a prospective multicenter study in evaluating 
the use of TIRADS. Once validated, TIRADS may be used 
as a reference for reporting thyroid pathology and 
implemented as a standardized coding for all clinicians 
and radiologists. 
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Abstract 
 
Objective. This study aims to determine the prevalence of metabolic syndrome and its individual components across 
different BMI categories among patients seen at Wellness Center and Obesity and Weight Management Center, St. 
Luke’s Medical Center Quezon City. 
 
Methodology. This was a 3-year retrospective study of patients seen at the institution from 2013 to 2016. The patients 
were divided according to Asia-Pacific BMI categories and presence of metabolic syndrome was determined as defined 
by NCEP/ATP III-AHA/NHLBI (2005).  
 
Results. This study included a total of 1367 adult patients with the mean age of 53 (SD=12.4). The overall prevalence 
of metabolic syndrome is 51.0%. Its prevalence across the different BMI categories are as follows: 29.6 % with Normal 
BMI (BMI 18.5-22.9 kg/m2), 38.9% in overweight (BMI 23-24.9 kg/m2), 56.9% in Pre-Obese (BMI 25-29.9 kg/m2) and 
62.4% in Obese (BMI ≥30 kg/m2) subgroup. Presence of central obesity using the Asian cut-off has the highest 
prevalence among patients with metabolic syndrome across all categories. In the group with normal BMI, hypertension 
and elevated blood glucose were highest with central obesity being the least common but still with 7.3% of individuals 
meeting the criteria for central obesity.  
 
Conclusion. There is high prevalence of metabolic syndrome even in patients with normal BMI. Diagnosis and 
screening for its individual components should not only be confined to individuals with higher BMI. 
 
KeyÊwords:ÊbodyÊmassÊindex,ÊmetabolicÊsyndrome,ÊobesityÊ

 
INTRODUCTION 
 
Metabolic Syndrome is a common condition worldwide 
and has been associated with increased risk for other 
comorbidities notably cardiovascular events and diabetes 
mellitus. It is initially associated with obesity and insulin 
resistance and over the years, different criteria were 
developed for the diagnosis of this condition namely 
NCEP III, WHO, IDF, NCEP/ATP III-AHA/NHLBI, but 
this basically includes 5 main criteria: abdominal obesity, 
elevated triglycerides, low High Density Lipoprotein, 
elevated fasting blood sugar and hypertension.  
 
Several prevalence studies have been done on obesity and 
numbers vary based on racial and ethnic subgroups. Its 
prevalence was quoted to be 23.1% to 26.7% in the United 
States with predominance in the female population.1,2 In 
the Strong Heart Study, Metabolic Syndrome was present 
in 35% with 7.9% developing cardiovascular events over 
7.6 ± 1.8 years of follow-up.3 In the FINRISK study where 
they used the modified World Health Organization criteria 

for Metabolic Syndrome, it was present in 38.8% in men 
and 22.2% in women.3 In a local study done by Punzalan 
et al., entitled Prevalence of Metabolic Syndrome among 
adult Filipinos, there is 14.2% prevalence of metabolic 
syndrome in the general population using NCEP criteria.4 
In another prevalence study of metabolic syndrome 
among adult Filipinos comparing 3 different criteria for 
diagnosis, some differences seen in the results were as 
follows: 11.9% using the National Cholesterol Education 
Program/ Adult Treatment Panel (NCEP/ATP III) criteria, 
14.5% prevalence in the general population using IDF 
criteria and 18.6% prevalence using NCEP/ATP III criteria 
modified by the American Heart Association/National 
Heart, Lung and Blood Institute (NCEP/ATP III-
AHA/NHLBI) criteria.5 However, breakdown of 
prevalence of metabolic syndrome based on different BMI 
was not specified in this study. 
 
There is evidence that BMI predicts metabolic syndrome 
differently across racial/ethnic groups. Recent studies have 
shown that metabolic abnormalities are not only seen in 
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Abstract 
 
Objective. This study aims to determine the prevalence of metabolic syndrome and its individual components across 
different BMI categories among patients seen at Wellness Center and Obesity and Weight Management Center, St. 
Luke’s Medical Center Quezon City. 
 
Methodology. This was a 3-year retrospective study of patients seen at the institution from 2013 to 2016. The patients 
were divided according to Asia-Pacific BMI categories and presence of metabolic syndrome was determined as defined 
by NCEP/ATP III-AHA/NHLBI (2005).  
 
Results. This study included a total of 1367 adult patients with the mean age of 53 (SD=12.4). The overall prevalence 
of metabolic syndrome is 51.0%. Its prevalence across the different BMI categories are as follows: 29.6 % with Normal 
BMI (BMI 18.5-22.9 kg/m2), 38.9% in overweight (BMI 23-24.9 kg/m2), 56.9% in Pre-Obese (BMI 25-29.9 kg/m2) and 
62.4% in Obese (BMI ≥30 kg/m2) subgroup. Presence of central obesity using the Asian cut-off has the highest 
prevalence among patients with metabolic syndrome across all categories. In the group with normal BMI, hypertension 
and elevated blood glucose were highest with central obesity being the least common but still with 7.3% of individuals 
meeting the criteria for central obesity.  
 
Conclusion. There is high prevalence of metabolic syndrome even in patients with normal BMI. Diagnosis and 
screening for its individual components should not only be confined to individuals with higher BMI. 
 
KeyÊwords:ÊbodyÊmassÊindex,ÊmetabolicÊsyndrome,ÊobesityÊ

 
INTRODUCTION 
 
Metabolic Syndrome is a common condition worldwide 
and has been associated with increased risk for other 
comorbidities notably cardiovascular events and diabetes 
mellitus. It is initially associated with obesity and insulin 
resistance and over the years, different criteria were 
developed for the diagnosis of this condition namely 
NCEP III, WHO, IDF, NCEP/ATP III-AHA/NHLBI, but 
this basically includes 5 main criteria: abdominal obesity, 
elevated triglycerides, low High Density Lipoprotein, 
elevated fasting blood sugar and hypertension.  
 
Several prevalence studies have been done on obesity and 
numbers vary based on racial and ethnic subgroups. Its 
prevalence was quoted to be 23.1% to 26.7% in the United 
States with predominance in the female population.1,2 In 
the Strong Heart Study, Metabolic Syndrome was present 
in 35% with 7.9% developing cardiovascular events over 
7.6 ± 1.8 years of follow-up.3 In the FINRISK study where 
they used the modified World Health Organization criteria 

for Metabolic Syndrome, it was present in 38.8% in men 
and 22.2% in women.3 In a local study done by Punzalan 
et al., entitled Prevalence of Metabolic Syndrome among 
adult Filipinos, there is 14.2% prevalence of metabolic 
syndrome in the general population using NCEP criteria.4 
In another prevalence study of metabolic syndrome 
among adult Filipinos comparing 3 different criteria for 
diagnosis, some differences seen in the results were as 
follows: 11.9% using the National Cholesterol Education 
Program/ Adult Treatment Panel (NCEP/ATP III) criteria, 
14.5% prevalence in the general population using IDF 
criteria and 18.6% prevalence using NCEP/ATP III criteria 
modified by the American Heart Association/National 
Heart, Lung and Blood Institute (NCEP/ATP III-
AHA/NHLBI) criteria.5 However, breakdown of 
prevalence of metabolic syndrome based on different BMI 
was not specified in this study. 
 
There is evidence that BMI predicts metabolic syndrome 
differently across racial/ethnic groups. Recent studies have 
shown that metabolic abnormalities are not only seen in 
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NORMAL: 18.5-22.9 kg/m2; OVERWEIGHT: 23- 24.9 
kg/m2; PRE-OBESE: 25-29.9 kg/m2 and OBESE: ≥30 kg/m2. 
Classification of BMI categories was based on the Asia-
Pacific cut-offs.  
 
Sample size was calculated based on the comparison of 
prevalence of metabolic syndrome in the general 
population and in the obese individuals. Assuming that 
prevalence of metabolic syndrome in the general 
population is 14.2% (Punzalan, 2004) and in the obese 
population is hypothesized to be 50% higher, with an alpha 
error of 5%, power of 80% and 1-tailed test of hypothesis, 
sample size required is 356 per group or 1424 for 4 groups. 
Actual sample size obtained however was only 1367. 
Results however showed that the hypothesized 50% higher 
prevalence of metabolic syndrome in the obese than the 
non-obese turned out to be more than 100% in our results. 
Thus, the actual sample size obtained in the study was 
more than enough to get a statistically significant result.  
 
Statistical Analysis 
 
Data were processed and encoded in Microsoft Excel and 
data analysis done using SPSS version 20. Prevalence of 
metabolic syndrome and its individual components were 
tabulated and presented in percentage. Comparison of the 
prevalence of metabolic syndrome and its individual 
components across different BMI categories was computed 
using Chi square test. Level of significance was set at 
alpha level of 0.05 with 95% confidence interval. Results 
were considered significant if p-value was <0.05. 
 
Ethical Consideration 
 
The clinical protocol and all relevant documents were 
reviewed and approved by Institutional Ethics Review 
Committee of St. Luke’s Medical Center, Quezon City. 
Patient confidentiality was respected by ensuring 
anonymity of patient records. All study data were 
recorded and investigators were responsible for the 
integrity of the data i.e. accuracy, completeness and 
legibility. The manner of disseminating and 
communicating the study results guaranteed the 
protection of the confidentiality of patient’s data.  
 
Data collection was done by the main investigator. To 
ensure confidentiality, each patient was assigned a 
reference number. Data collection forms are kept 
confidential and encoded in excel file. In this process, only 
the members of this study have access to the patients’ 
information. Data will be kept for 10 years and stored in 

the research library of the section. After the study, soft copy 
of the data will be stored by the main proponent and any 
hard copy of the data collection forms will be shredded. 
 
RESULTS 
 
A total of 1367 subjects were included in the study. The 
clinical and demographic characteristics of subjects 
included are shown in Table 1. Mean age of patients 
included was 53.3 (SD=12.4 years) with youngest of 18 
years old and oldest at 86 years old. In terms of gender, 
there is a larger percentage of females included at 52.9%. 
Highest percentage of the subjects was in the pre-obese 
subgroup at 37.2% and least are subjects in the normal 
subgroup at 15%. The mean BMI was 28.2 kg/m2 with 
lowest of 18.5 and highest of 67.9 kg/m2.  
 
Table 1. Demographics and clinical characteristics of 
subjects (n = 1367 subjects) 
Age (mean in years) 
Sex 
   Male 
   Female 

53.3 (SD = 12.4)  
  
644 (47.1%) 
723 (52.9%) 

Weight (kg) 
Height (cm) 
Waist circumference (cm) 
BMI (kg/m2) 
BMI classification  
   Normal 
   Overweight 
   Pre-obese 
   Obese 

74.3 (SD =19.68) 
161.8 (SD = 9.24) 
96.8(SD = 31.2) 
28.2 (SD=6.22) 
  
 206 (15.1%) 
 257 (18.8%) 
508 (37.2%) 
396 (29.0%) 

Systolic BP (mmHg) 
Diastolic BP (mmHg) 
Comorbidities 
   Hypertension 
   Diabetes Mellitus 2/ Elevated FBS 

121±11.7 
79±6.74 
  
792 (57.9%) 
698 (51.1%) 

Fasting Blood Sugar (mg/dL) 
Total Cholesterol (mg/dL) 
HDL (mg/dL) 
LDL (mg/dL) 
Triglycerides (mg/dL) 
Creatinine 
Alanine aminotransferase (ALT) 

109 (SD =39.13) 
201.1 (SD = 46.75) 
51.4 (SD = 18.11) 
127.7(SD = 40.50) 
137.6 (SD = 96.22) 
0.88 (SD = 0.35) 
46.2 (SD = 0.28) 

 
 
In individuals with metabolic syndrome, there is a noted 
female predominance in the lower BMI at 33.3% in the 
normal subgroup in contrast to a male predominance of 
patients in the higher BMI subgroup at 64.6% in the obese 
subgroup as shown in Table 2.  
 
Among the 1367 subjects, the most prevalent feature of 
metabolic syndrome is central obesity at 82.9%, followed 
by hypertension, elevated blood glucose and low HDL 
with high triglyceride as the least common (Table 3). Other 
metabolic parameters such as elevated LDL, ALT and 
creatinine level have 42.9%, 16.4 % and 3.4% overall 
prevalence rates respectively (Figure 1).  

Table 2. Presence of metabolic syndrome in relation to different BMI categories and gender 

BMI Category 
Metabolic Syndrome 

Male  n (%) Female  n (%) Total with Metabolic Syndrome  n (%) 
Normal (18.5-22.9 kg/m2)   13 (21)   48 (33.3)   61 (29.6) 
Overweight (23-24.9 kg/m2)   41 (37.3)   59 (40.1) 100 (38.9) 
Pre-obese (25-29.9 kg/m2) 159 (60.5) 130 (53.1) 289 (56.9) 
Obese (>30 kg/m2) 135 (64.6) 112 (69.9) 247 (62.4) 
Overall   697 (51.0) 

 

obese population but in normal weight subjects as well. In 
the CRONICAS Cohort Study which involved South 
American Hispanic subjects, there was 19.0% overall 
prevalence of individuals with normal BMI having >3 risk 
factors (central obesity, high triglyceride, low HDL, 
elevated fasting blood sugar, elevated blood pressure) of 
metabolic syndrome in addition to high hs-CRP and 
HOMA-IR and among these, 43.1 % were already classified 
as metabolically unhealthy.6,7 Comparable prevalence of 
metabolic abnormality was observe in subjects with BMI of 
25 kg/m2 in Non-Hispanic whites as with 19.6 kg/m2 for 
Asian women and 19.9 kg/m2 for Asian men.6 

 
In international studies, it has been shown that Asians and 
specifically Filipinas were less likely to be obese (BMI≥30 
kg/m2, 8.8% ), with lower levels of HDL cholesterol as 
compared with their Caucasian counterpart and with 
higher prevalence of metabolic syndrome computed at 
34% vs. 13% in Caucasians.8 Filipinos are known to have 
leaner body mass index with lower incidence of obesity as 
compared to other race and studies have shown that 
typical picture of a Filipino with diabetes has lower BMI 
with increased visceral adiposities (by truncal fat and 
waist girth) after adjusting for total body fat (by DEXA) as 
shown in a study done by Araneta et al.6 In a community-
based cross-sectional study in the Philippines done by 
Pagsisihan et al., in 2016, they have shown that even at 
lower BMI cut-offs of 23 kg/m2 in males and 24 kg/m2 in 
females, it was already associated with the occurrence of at 
least 1 cardiometabolic disease (Type 2 diabetes mellitus, 
hypertension or dyslipidemia).9 
  
Although there have been local prevalence studies of 
metabolic syndrome among Filipinos, there has been no 
study done yet to determine prevalence of metabolic 
syndrome among the different BMI categories and 
specifically those with lower and normal BMI. With the 
present evidences that metabolic syndrome is not only 
seen in obese population, the researchers would like to 
determine the prevalence of this group of individuals in 
the Filipino population. Determination of prevalence of 
metabolic syndrome and its individual components 
among the different BMI categories in Filipinos will aid us 
in targeting modifiable risk factors in at-risk population.  
 
This study aims to determine the prevalence rates of 
metabolic syndrome and its individual components across 
different BMI categories (normal-weight, overweight, pre-
obese, obese individuals) among patients seen at Wellness 
Center and Obesity and Weight Management Center, St. 
Luke’s Medical Center Quezon City (SLMC-QC) and to 
describe LDL, ALT and creatinine characteristics among 
patients with metabolic syndrome by BMI category.  
 
METHODOLOGY 
 
This was a 3-year (2013-2016) retrospective study utilizing 
chart review of adult patients seen at the Wellness Center 

and Obesity and Weight Management Center at St. Luke’s 
Medical Center Quezon City (SLMC-QC), a 650-bed 
capacity tertiary hospital in the Philippines. Patients seen 
in the Wellness Center and Weight Management Center 
include healthy individuals for annual executive check-up 
as well as individuals with previously known health 
concerns. Included were adult patients at least 18 years old 
and above seen both as outpatient and inpatient with 
computed BMI ≥18.5 kg/m2 with complete anthropometric 
measurements (height, weight, BMI and waist 
circumference), blood pressure monitoring and or anti-
hypertensive medications, blood chemistries (Fasting 
Blood Sugar (FBS), Triglycerides, High Density 
Lipoprotein (HDL), Alanine Amino Transferases (ALT), 
Creatinine). Medication history for intake of anti 
dyslipidemic medications, oral hypoglycemics and/or 
insulin were also noted and recorded. Elevated ALT was 
defined as >63 U/L, Elevated LDL >130 mg/dL and 
elevated creatinine as >1.3 mg/dL. Exclusion criteria 
include pregnancy, patients with missing height or weight 
measurement, patients with chronic kidney disease with 
edema and on dialysis, patients with decompensated 
congestive heart failure and patients with decompensated 
liver disease.  
 
Lists of all patients seen at the Wellness Center and 
Obesity and Weight Management Center of St. Luke’s 
Medical Center Quezon City (SLMC-QC) were retrieved. 
Patients with complete anthropometric measurements 
(height, weight, waist and hip measurement) were 
identified. Data were gathered through chart review and 
use of St Luke’s Medical Center Health Care System 
version 1.8.1, using a data sheet. Data collected included 
the following: age, gender, height, weight, computed body 
mass index, waist and hip measurement, blood pressure, 
list of anti-hypertensive, anti-diabetic and lipid-lowering 
medications, blood chemistry results of fasting blood 
sugar, triglycerides and High Density Lipoprotein (HDL). 
Other pertinent data that were reviewed included the 
serum creatinine and serum alanine aminotransferase 
(ALT) levels. Data on their first visit were recorded and 
included in the analysis. 
 
For this study, metabolic syndrome was defined as 
patients who meet the criteria as set by NCEP/ATP III-
AHA/NHLBI (2005). Any 3 of the following 5 features: 
waist circumference: Southeast Asian cut-off: Male ≥ 90 cm 
and Female ≥80 cm; raised Triglycerides: ≥150 mg/dL or 
specific treatment for this lipid abnormality; reduced HDL 
cholesterol : <40 mg/dL in males or 50 mg/dL in females or 
specific treatment for this lipid abnormality; raised BP: 
SBP ≥130 mmHg or DBP ≥85 mmHg or treatment of 
previously diagnosed hypertension; raised Fasting Plasma 
Glucose: FPG ≥100 mg/dL or previously diagnosed Type 2 
Diabetes Mellitus. 
 
Body Mass Index was computed using weight in kilogram 
divided by height in meter squared and were divided into 
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NORMAL: 18.5-22.9 kg/m2; OVERWEIGHT: 23- 24.9 
kg/m2; PRE-OBESE: 25-29.9 kg/m2 and OBESE: ≥30 kg/m2. 
Classification of BMI categories was based on the Asia-
Pacific cut-offs.  
 
Sample size was calculated based on the comparison of 
prevalence of metabolic syndrome in the general 
population and in the obese individuals. Assuming that 
prevalence of metabolic syndrome in the general 
population is 14.2% (Punzalan, 2004) and in the obese 
population is hypothesized to be 50% higher, with an alpha 
error of 5%, power of 80% and 1-tailed test of hypothesis, 
sample size required is 356 per group or 1424 for 4 groups. 
Actual sample size obtained however was only 1367. 
Results however showed that the hypothesized 50% higher 
prevalence of metabolic syndrome in the obese than the 
non-obese turned out to be more than 100% in our results. 
Thus, the actual sample size obtained in the study was 
more than enough to get a statistically significant result.  
 
Statistical Analysis 
 
Data were processed and encoded in Microsoft Excel and 
data analysis done using SPSS version 20. Prevalence of 
metabolic syndrome and its individual components were 
tabulated and presented in percentage. Comparison of the 
prevalence of metabolic syndrome and its individual 
components across different BMI categories was computed 
using Chi square test. Level of significance was set at 
alpha level of 0.05 with 95% confidence interval. Results 
were considered significant if p-value was <0.05. 
 
Ethical Consideration 
 
The clinical protocol and all relevant documents were 
reviewed and approved by Institutional Ethics Review 
Committee of St. Luke’s Medical Center, Quezon City. 
Patient confidentiality was respected by ensuring 
anonymity of patient records. All study data were 
recorded and investigators were responsible for the 
integrity of the data i.e. accuracy, completeness and 
legibility. The manner of disseminating and 
communicating the study results guaranteed the 
protection of the confidentiality of patient’s data.  
 
Data collection was done by the main investigator. To 
ensure confidentiality, each patient was assigned a 
reference number. Data collection forms are kept 
confidential and encoded in excel file. In this process, only 
the members of this study have access to the patients’ 
information. Data will be kept for 10 years and stored in 

the research library of the section. After the study, soft copy 
of the data will be stored by the main proponent and any 
hard copy of the data collection forms will be shredded. 
 
RESULTS 
 
A total of 1367 subjects were included in the study. The 
clinical and demographic characteristics of subjects 
included are shown in Table 1. Mean age of patients 
included was 53.3 (SD=12.4 years) with youngest of 18 
years old and oldest at 86 years old. In terms of gender, 
there is a larger percentage of females included at 52.9%. 
Highest percentage of the subjects was in the pre-obese 
subgroup at 37.2% and least are subjects in the normal 
subgroup at 15%. The mean BMI was 28.2 kg/m2 with 
lowest of 18.5 and highest of 67.9 kg/m2.  
 
Table 1. Demographics and clinical characteristics of 
subjects (n = 1367 subjects) 
Age (mean in years) 
Sex 
   Male 
   Female 

53.3 (SD = 12.4)  
  
644 (47.1%) 
723 (52.9%) 

Weight (kg) 
Height (cm) 
Waist circumference (cm) 
BMI (kg/m2) 
BMI classification  
   Normal 
   Overweight 
   Pre-obese 
   Obese 

74.3 (SD =19.68) 
161.8 (SD = 9.24) 
96.8(SD = 31.2) 
28.2 (SD=6.22) 
  
 206 (15.1%) 
 257 (18.8%) 
508 (37.2%) 
396 (29.0%) 

Systolic BP (mmHg) 
Diastolic BP (mmHg) 
Comorbidities 
   Hypertension 
   Diabetes Mellitus 2/ Elevated FBS 

121±11.7 
79±6.74 
  
792 (57.9%) 
698 (51.1%) 

Fasting Blood Sugar (mg/dL) 
Total Cholesterol (mg/dL) 
HDL (mg/dL) 
LDL (mg/dL) 
Triglycerides (mg/dL) 
Creatinine 
Alanine aminotransferase (ALT) 

109 (SD =39.13) 
201.1 (SD = 46.75) 
51.4 (SD = 18.11) 
127.7(SD = 40.50) 
137.6 (SD = 96.22) 
0.88 (SD = 0.35) 
46.2 (SD = 0.28) 

 
 
In individuals with metabolic syndrome, there is a noted 
female predominance in the lower BMI at 33.3% in the 
normal subgroup in contrast to a male predominance of 
patients in the higher BMI subgroup at 64.6% in the obese 
subgroup as shown in Table 2.  
 
Among the 1367 subjects, the most prevalent feature of 
metabolic syndrome is central obesity at 82.9%, followed 
by hypertension, elevated blood glucose and low HDL 
with high triglyceride as the least common (Table 3). Other 
metabolic parameters such as elevated LDL, ALT and 
creatinine level have 42.9%, 16.4 % and 3.4% overall 
prevalence rates respectively (Figure 1).  

Table 2. Presence of metabolic syndrome in relation to different BMI categories and gender 

BMI Category 
Metabolic Syndrome 

Male  n (%) Female  n (%) Total with Metabolic Syndrome  n (%) 
Normal (18.5-22.9 kg/m2)   13 (21)   48 (33.3)   61 (29.6) 
Overweight (23-24.9 kg/m2)   41 (37.3)   59 (40.1) 100 (38.9) 
Pre-obese (25-29.9 kg/m2) 159 (60.5) 130 (53.1) 289 (56.9) 
Obese (>30 kg/m2) 135 (64.6) 112 (69.9) 247 (62.4) 
Overall   697 (51.0) 

 

obese population but in normal weight subjects as well. In 
the CRONICAS Cohort Study which involved South 
American Hispanic subjects, there was 19.0% overall 
prevalence of individuals with normal BMI having >3 risk 
factors (central obesity, high triglyceride, low HDL, 
elevated fasting blood sugar, elevated blood pressure) of 
metabolic syndrome in addition to high hs-CRP and 
HOMA-IR and among these, 43.1 % were already classified 
as metabolically unhealthy.6,7 Comparable prevalence of 
metabolic abnormality was observe in subjects with BMI of 
25 kg/m2 in Non-Hispanic whites as with 19.6 kg/m2 for 
Asian women and 19.9 kg/m2 for Asian men.6 

 
In international studies, it has been shown that Asians and 
specifically Filipinas were less likely to be obese (BMI≥30 
kg/m2, 8.8% ), with lower levels of HDL cholesterol as 
compared with their Caucasian counterpart and with 
higher prevalence of metabolic syndrome computed at 
34% vs. 13% in Caucasians.8 Filipinos are known to have 
leaner body mass index with lower incidence of obesity as 
compared to other race and studies have shown that 
typical picture of a Filipino with diabetes has lower BMI 
with increased visceral adiposities (by truncal fat and 
waist girth) after adjusting for total body fat (by DEXA) as 
shown in a study done by Araneta et al.6 In a community-
based cross-sectional study in the Philippines done by 
Pagsisihan et al., in 2016, they have shown that even at 
lower BMI cut-offs of 23 kg/m2 in males and 24 kg/m2 in 
females, it was already associated with the occurrence of at 
least 1 cardiometabolic disease (Type 2 diabetes mellitus, 
hypertension or dyslipidemia).9 
  
Although there have been local prevalence studies of 
metabolic syndrome among Filipinos, there has been no 
study done yet to determine prevalence of metabolic 
syndrome among the different BMI categories and 
specifically those with lower and normal BMI. With the 
present evidences that metabolic syndrome is not only 
seen in obese population, the researchers would like to 
determine the prevalence of this group of individuals in 
the Filipino population. Determination of prevalence of 
metabolic syndrome and its individual components 
among the different BMI categories in Filipinos will aid us 
in targeting modifiable risk factors in at-risk population.  
 
This study aims to determine the prevalence rates of 
metabolic syndrome and its individual components across 
different BMI categories (normal-weight, overweight, pre-
obese, obese individuals) among patients seen at Wellness 
Center and Obesity and Weight Management Center, St. 
Luke’s Medical Center Quezon City (SLMC-QC) and to 
describe LDL, ALT and creatinine characteristics among 
patients with metabolic syndrome by BMI category.  
 
METHODOLOGY 
 
This was a 3-year (2013-2016) retrospective study utilizing 
chart review of adult patients seen at the Wellness Center 

and Obesity and Weight Management Center at St. Luke’s 
Medical Center Quezon City (SLMC-QC), a 650-bed 
capacity tertiary hospital in the Philippines. Patients seen 
in the Wellness Center and Weight Management Center 
include healthy individuals for annual executive check-up 
as well as individuals with previously known health 
concerns. Included were adult patients at least 18 years old 
and above seen both as outpatient and inpatient with 
computed BMI ≥18.5 kg/m2 with complete anthropometric 
measurements (height, weight, BMI and waist 
circumference), blood pressure monitoring and or anti-
hypertensive medications, blood chemistries (Fasting 
Blood Sugar (FBS), Triglycerides, High Density 
Lipoprotein (HDL), Alanine Amino Transferases (ALT), 
Creatinine). Medication history for intake of anti 
dyslipidemic medications, oral hypoglycemics and/or 
insulin were also noted and recorded. Elevated ALT was 
defined as >63 U/L, Elevated LDL >130 mg/dL and 
elevated creatinine as >1.3 mg/dL. Exclusion criteria 
include pregnancy, patients with missing height or weight 
measurement, patients with chronic kidney disease with 
edema and on dialysis, patients with decompensated 
congestive heart failure and patients with decompensated 
liver disease.  
 
Lists of all patients seen at the Wellness Center and 
Obesity and Weight Management Center of St. Luke’s 
Medical Center Quezon City (SLMC-QC) were retrieved. 
Patients with complete anthropometric measurements 
(height, weight, waist and hip measurement) were 
identified. Data were gathered through chart review and 
use of St Luke’s Medical Center Health Care System 
version 1.8.1, using a data sheet. Data collected included 
the following: age, gender, height, weight, computed body 
mass index, waist and hip measurement, blood pressure, 
list of anti-hypertensive, anti-diabetic and lipid-lowering 
medications, blood chemistry results of fasting blood 
sugar, triglycerides and High Density Lipoprotein (HDL). 
Other pertinent data that were reviewed included the 
serum creatinine and serum alanine aminotransferase 
(ALT) levels. Data on their first visit were recorded and 
included in the analysis. 
 
For this study, metabolic syndrome was defined as 
patients who meet the criteria as set by NCEP/ATP III-
AHA/NHLBI (2005). Any 3 of the following 5 features: 
waist circumference: Southeast Asian cut-off: Male ≥ 90 cm 
and Female ≥80 cm; raised Triglycerides: ≥150 mg/dL or 
specific treatment for this lipid abnormality; reduced HDL 
cholesterol : <40 mg/dL in males or 50 mg/dL in females or 
specific treatment for this lipid abnormality; raised BP: 
SBP ≥130 mmHg or DBP ≥85 mmHg or treatment of 
previously diagnosed hypertension; raised Fasting Plasma 
Glucose: FPG ≥100 mg/dL or previously diagnosed Type 2 
Diabetes Mellitus. 
 
Body Mass Index was computed using weight in kilogram 
divided by height in meter squared and were divided into 
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NORMAL: 18.5-22.9 kg/m2; OVERWEIGHT: 23- 24.9 
kg/m2; PRE-OBESE: 25-29.9 kg/m2 and OBESE: ≥30 kg/m2. 
Classification of BMI categories was based on the Asia-
Pacific cut-offs.  
 
Sample size was calculated based on the comparison of 
prevalence of metabolic syndrome in the general 
population and in the obese individuals. Assuming that 
prevalence of metabolic syndrome in the general 
population is 14.2% (Punzalan, 2004) and in the obese 
population is hypothesized to be 50% higher, with an alpha 
error of 5%, power of 80% and 1-tailed test of hypothesis, 
sample size required is 356 per group or 1424 for 4 groups. 
Actual sample size obtained however was only 1367. 
Results however showed that the hypothesized 50% higher 
prevalence of metabolic syndrome in the obese than the 
non-obese turned out to be more than 100% in our results. 
Thus, the actual sample size obtained in the study was 
more than enough to get a statistically significant result.  
 
Statistical Analysis 
 
Data were processed and encoded in Microsoft Excel and 
data analysis done using SPSS version 20. Prevalence of 
metabolic syndrome and its individual components were 
tabulated and presented in percentage. Comparison of the 
prevalence of metabolic syndrome and its individual 
components across different BMI categories was computed 
using Chi square test. Level of significance was set at 
alpha level of 0.05 with 95% confidence interval. Results 
were considered significant if p-value was <0.05. 
 
Ethical Consideration 
 
The clinical protocol and all relevant documents were 
reviewed and approved by Institutional Ethics Review 
Committee of St. Luke’s Medical Center, Quezon City. 
Patient confidentiality was respected by ensuring 
anonymity of patient records. All study data were 
recorded and investigators were responsible for the 
integrity of the data i.e. accuracy, completeness and 
legibility. The manner of disseminating and 
communicating the study results guaranteed the 
protection of the confidentiality of patient’s data.  
 
Data collection was done by the main investigator. To 
ensure confidentiality, each patient was assigned a 
reference number. Data collection forms are kept 
confidential and encoded in excel file. In this process, only 
the members of this study have access to the patients’ 
information. Data will be kept for 10 years and stored in 

the research library of the section. After the study, soft copy 
of the data will be stored by the main proponent and any 
hard copy of the data collection forms will be shredded. 
 
RESULTS 
 
A total of 1367 subjects were included in the study. The 
clinical and demographic characteristics of subjects 
included are shown in Table 1. Mean age of patients 
included was 53.3 (SD=12.4 years) with youngest of 18 
years old and oldest at 86 years old. In terms of gender, 
there is a larger percentage of females included at 52.9%. 
Highest percentage of the subjects was in the pre-obese 
subgroup at 37.2% and least are subjects in the normal 
subgroup at 15%. The mean BMI was 28.2 kg/m2 with 
lowest of 18.5 and highest of 67.9 kg/m2.  
 
Table 1. Demographics and clinical characteristics of 
subjects (n = 1367 subjects) 
Age (mean in years) 
Sex 
   Male 
   Female 

53.3 (SD = 12.4)  
  
644 (47.1%) 
723 (52.9%) 

Weight (kg) 
Height (cm) 
Waist circumference (cm) 
BMI (kg/m2) 
BMI classification  
   Normal 
   Overweight 
   Pre-obese 
   Obese 

74.3 (SD =19.68) 
161.8 (SD = 9.24) 
96.8(SD = 31.2) 
28.2 (SD=6.22) 
  
 206 (15.1%) 
 257 (18.8%) 
508 (37.2%) 
396 (29.0%) 

Systolic BP (mmHg) 
Diastolic BP (mmHg) 
Comorbidities 
   Hypertension 
   Diabetes Mellitus 2/ Elevated FBS 

121±11.7 
79±6.74 
  
792 (57.9%) 
698 (51.1%) 

Fasting Blood Sugar (mg/dL) 
Total Cholesterol (mg/dL) 
HDL (mg/dL) 
LDL (mg/dL) 
Triglycerides (mg/dL) 
Creatinine 
Alanine aminotransferase (ALT) 

109 (SD =39.13) 
201.1 (SD = 46.75) 
51.4 (SD = 18.11) 
127.7(SD = 40.50) 
137.6 (SD = 96.22) 
0.88 (SD = 0.35) 
46.2 (SD = 0.28) 

 
 
In individuals with metabolic syndrome, there is a noted 
female predominance in the lower BMI at 33.3% in the 
normal subgroup in contrast to a male predominance of 
patients in the higher BMI subgroup at 64.6% in the obese 
subgroup as shown in Table 2.  
 
Among the 1367 subjects, the most prevalent feature of 
metabolic syndrome is central obesity at 82.9%, followed 
by hypertension, elevated blood glucose and low HDL 
with high triglyceride as the least common (Table 3). Other 
metabolic parameters such as elevated LDL, ALT and 
creatinine level have 42.9%, 16.4 % and 3.4% overall 
prevalence rates respectively (Figure 1).  

Table 2. Presence of metabolic syndrome in relation to different BMI categories and gender 

BMI Category 
Metabolic Syndrome 

Male  n (%) Female  n (%) Total with Metabolic Syndrome  n (%) 
Normal (18.5-22.9 kg/m2)   13 (21)   48 (33.3)   61 (29.6) 
Overweight (23-24.9 kg/m2)   41 (37.3)   59 (40.1) 100 (38.9) 
Pre-obese (25-29.9 kg/m2) 159 (60.5) 130 (53.1) 289 (56.9) 
Obese (>30 kg/m2) 135 (64.6) 112 (69.9) 247 (62.4) 
Overall   697 (51.0) 

 

obese population but in normal weight subjects as well. In 
the CRONICAS Cohort Study which involved South 
American Hispanic subjects, there was 19.0% overall 
prevalence of individuals with normal BMI having >3 risk 
factors (central obesity, high triglyceride, low HDL, 
elevated fasting blood sugar, elevated blood pressure) of 
metabolic syndrome in addition to high hs-CRP and 
HOMA-IR and among these, 43.1 % were already classified 
as metabolically unhealthy.6,7 Comparable prevalence of 
metabolic abnormality was observe in subjects with BMI of 
25 kg/m2 in Non-Hispanic whites as with 19.6 kg/m2 for 
Asian women and 19.9 kg/m2 for Asian men.6 

 
In international studies, it has been shown that Asians and 
specifically Filipinas were less likely to be obese (BMI≥30 
kg/m2, 8.8% ), with lower levels of HDL cholesterol as 
compared with their Caucasian counterpart and with 
higher prevalence of metabolic syndrome computed at 
34% vs. 13% in Caucasians.8 Filipinos are known to have 
leaner body mass index with lower incidence of obesity as 
compared to other race and studies have shown that 
typical picture of a Filipino with diabetes has lower BMI 
with increased visceral adiposities (by truncal fat and 
waist girth) after adjusting for total body fat (by DEXA) as 
shown in a study done by Araneta et al.6 In a community-
based cross-sectional study in the Philippines done by 
Pagsisihan et al., in 2016, they have shown that even at 
lower BMI cut-offs of 23 kg/m2 in males and 24 kg/m2 in 
females, it was already associated with the occurrence of at 
least 1 cardiometabolic disease (Type 2 diabetes mellitus, 
hypertension or dyslipidemia).9 
  
Although there have been local prevalence studies of 
metabolic syndrome among Filipinos, there has been no 
study done yet to determine prevalence of metabolic 
syndrome among the different BMI categories and 
specifically those with lower and normal BMI. With the 
present evidences that metabolic syndrome is not only 
seen in obese population, the researchers would like to 
determine the prevalence of this group of individuals in 
the Filipino population. Determination of prevalence of 
metabolic syndrome and its individual components 
among the different BMI categories in Filipinos will aid us 
in targeting modifiable risk factors in at-risk population.  
 
This study aims to determine the prevalence rates of 
metabolic syndrome and its individual components across 
different BMI categories (normal-weight, overweight, pre-
obese, obese individuals) among patients seen at Wellness 
Center and Obesity and Weight Management Center, St. 
Luke’s Medical Center Quezon City (SLMC-QC) and to 
describe LDL, ALT and creatinine characteristics among 
patients with metabolic syndrome by BMI category.  
 
METHODOLOGY 
 
This was a 3-year (2013-2016) retrospective study utilizing 
chart review of adult patients seen at the Wellness Center 

and Obesity and Weight Management Center at St. Luke’s 
Medical Center Quezon City (SLMC-QC), a 650-bed 
capacity tertiary hospital in the Philippines. Patients seen 
in the Wellness Center and Weight Management Center 
include healthy individuals for annual executive check-up 
as well as individuals with previously known health 
concerns. Included were adult patients at least 18 years old 
and above seen both as outpatient and inpatient with 
computed BMI ≥18.5 kg/m2 with complete anthropometric 
measurements (height, weight, BMI and waist 
circumference), blood pressure monitoring and or anti-
hypertensive medications, blood chemistries (Fasting 
Blood Sugar (FBS), Triglycerides, High Density 
Lipoprotein (HDL), Alanine Amino Transferases (ALT), 
Creatinine). Medication history for intake of anti 
dyslipidemic medications, oral hypoglycemics and/or 
insulin were also noted and recorded. Elevated ALT was 
defined as >63 U/L, Elevated LDL >130 mg/dL and 
elevated creatinine as >1.3 mg/dL. Exclusion criteria 
include pregnancy, patients with missing height or weight 
measurement, patients with chronic kidney disease with 
edema and on dialysis, patients with decompensated 
congestive heart failure and patients with decompensated 
liver disease.  
 
Lists of all patients seen at the Wellness Center and 
Obesity and Weight Management Center of St. Luke’s 
Medical Center Quezon City (SLMC-QC) were retrieved. 
Patients with complete anthropometric measurements 
(height, weight, waist and hip measurement) were 
identified. Data were gathered through chart review and 
use of St Luke’s Medical Center Health Care System 
version 1.8.1, using a data sheet. Data collected included 
the following: age, gender, height, weight, computed body 
mass index, waist and hip measurement, blood pressure, 
list of anti-hypertensive, anti-diabetic and lipid-lowering 
medications, blood chemistry results of fasting blood 
sugar, triglycerides and High Density Lipoprotein (HDL). 
Other pertinent data that were reviewed included the 
serum creatinine and serum alanine aminotransferase 
(ALT) levels. Data on their first visit were recorded and 
included in the analysis. 
 
For this study, metabolic syndrome was defined as 
patients who meet the criteria as set by NCEP/ATP III-
AHA/NHLBI (2005). Any 3 of the following 5 features: 
waist circumference: Southeast Asian cut-off: Male ≥ 90 cm 
and Female ≥80 cm; raised Triglycerides: ≥150 mg/dL or 
specific treatment for this lipid abnormality; reduced HDL 
cholesterol : <40 mg/dL in males or 50 mg/dL in females or 
specific treatment for this lipid abnormality; raised BP: 
SBP ≥130 mmHg or DBP ≥85 mmHg or treatment of 
previously diagnosed hypertension; raised Fasting Plasma 
Glucose: FPG ≥100 mg/dL or previously diagnosed Type 2 
Diabetes Mellitus. 
 
Body Mass Index was computed using weight in kilogram 
divided by height in meter squared and were divided into 
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NORMAL: 18.5-22.9 kg/m2; OVERWEIGHT: 23- 24.9 
kg/m2; PRE-OBESE: 25-29.9 kg/m2 and OBESE: ≥30 kg/m2. 
Classification of BMI categories was based on the Asia-
Pacific cut-offs.  
 
Sample size was calculated based on the comparison of 
prevalence of metabolic syndrome in the general 
population and in the obese individuals. Assuming that 
prevalence of metabolic syndrome in the general 
population is 14.2% (Punzalan, 2004) and in the obese 
population is hypothesized to be 50% higher, with an alpha 
error of 5%, power of 80% and 1-tailed test of hypothesis, 
sample size required is 356 per group or 1424 for 4 groups. 
Actual sample size obtained however was only 1367. 
Results however showed that the hypothesized 50% higher 
prevalence of metabolic syndrome in the obese than the 
non-obese turned out to be more than 100% in our results. 
Thus, the actual sample size obtained in the study was 
more than enough to get a statistically significant result.  
 
Statistical Analysis 
 
Data were processed and encoded in Microsoft Excel and 
data analysis done using SPSS version 20. Prevalence of 
metabolic syndrome and its individual components were 
tabulated and presented in percentage. Comparison of the 
prevalence of metabolic syndrome and its individual 
components across different BMI categories was computed 
using Chi square test. Level of significance was set at 
alpha level of 0.05 with 95% confidence interval. Results 
were considered significant if p-value was <0.05. 
 
Ethical Consideration 
 
The clinical protocol and all relevant documents were 
reviewed and approved by Institutional Ethics Review 
Committee of St. Luke’s Medical Center, Quezon City. 
Patient confidentiality was respected by ensuring 
anonymity of patient records. All study data were 
recorded and investigators were responsible for the 
integrity of the data i.e. accuracy, completeness and 
legibility. The manner of disseminating and 
communicating the study results guaranteed the 
protection of the confidentiality of patient’s data.  
 
Data collection was done by the main investigator. To 
ensure confidentiality, each patient was assigned a 
reference number. Data collection forms are kept 
confidential and encoded in excel file. In this process, only 
the members of this study have access to the patients’ 
information. Data will be kept for 10 years and stored in 

the research library of the section. After the study, soft copy 
of the data will be stored by the main proponent and any 
hard copy of the data collection forms will be shredded. 
 
RESULTS 
 
A total of 1367 subjects were included in the study. The 
clinical and demographic characteristics of subjects 
included are shown in Table 1. Mean age of patients 
included was 53.3 (SD=12.4 years) with youngest of 18 
years old and oldest at 86 years old. In terms of gender, 
there is a larger percentage of females included at 52.9%. 
Highest percentage of the subjects was in the pre-obese 
subgroup at 37.2% and least are subjects in the normal 
subgroup at 15%. The mean BMI was 28.2 kg/m2 with 
lowest of 18.5 and highest of 67.9 kg/m2.  
 
Table 1. Demographics and clinical characteristics of 
subjects (n = 1367 subjects) 
Age (mean in years) 
Sex 
   Male 
   Female 

53.3 (SD = 12.4)  
  
644 (47.1%) 
723 (52.9%) 

Weight (kg) 
Height (cm) 
Waist circumference (cm) 
BMI (kg/m2) 
BMI classification  
   Normal 
   Overweight 
   Pre-obese 
   Obese 

74.3 (SD =19.68) 
161.8 (SD = 9.24) 
96.8(SD = 31.2) 
28.2 (SD=6.22) 
  
 206 (15.1%) 
 257 (18.8%) 
508 (37.2%) 
396 (29.0%) 

Systolic BP (mmHg) 
Diastolic BP (mmHg) 
Comorbidities 
   Hypertension 
   Diabetes Mellitus 2/ Elevated FBS 

121±11.7 
79±6.74 
  
792 (57.9%) 
698 (51.1%) 

Fasting Blood Sugar (mg/dL) 
Total Cholesterol (mg/dL) 
HDL (mg/dL) 
LDL (mg/dL) 
Triglycerides (mg/dL) 
Creatinine 
Alanine aminotransferase (ALT) 

109 (SD =39.13) 
201.1 (SD = 46.75) 
51.4 (SD = 18.11) 
127.7(SD = 40.50) 
137.6 (SD = 96.22) 
0.88 (SD = 0.35) 
46.2 (SD = 0.28) 

 
 
In individuals with metabolic syndrome, there is a noted 
female predominance in the lower BMI at 33.3% in the 
normal subgroup in contrast to a male predominance of 
patients in the higher BMI subgroup at 64.6% in the obese 
subgroup as shown in Table 2.  
 
Among the 1367 subjects, the most prevalent feature of 
metabolic syndrome is central obesity at 82.9%, followed 
by hypertension, elevated blood glucose and low HDL 
with high triglyceride as the least common (Table 3). Other 
metabolic parameters such as elevated LDL, ALT and 
creatinine level have 42.9%, 16.4 % and 3.4% overall 
prevalence rates respectively (Figure 1).  

Table 2. Presence of metabolic syndrome in relation to different BMI categories and gender 

BMI Category 
Metabolic Syndrome 

Male  n (%) Female  n (%) Total with Metabolic Syndrome  n (%) 
Normal (18.5-22.9 kg/m2)   13 (21)   48 (33.3)   61 (29.6) 
Overweight (23-24.9 kg/m2)   41 (37.3)   59 (40.1) 100 (38.9) 
Pre-obese (25-29.9 kg/m2) 159 (60.5) 130 (53.1) 289 (56.9) 
Obese (>30 kg/m2) 135 (64.6) 112 (69.9) 247 (62.4) 
Overall   697 (51.0) 

 

obese population but in normal weight subjects as well. In 
the CRONICAS Cohort Study which involved South 
American Hispanic subjects, there was 19.0% overall 
prevalence of individuals with normal BMI having >3 risk 
factors (central obesity, high triglyceride, low HDL, 
elevated fasting blood sugar, elevated blood pressure) of 
metabolic syndrome in addition to high hs-CRP and 
HOMA-IR and among these, 43.1 % were already classified 
as metabolically unhealthy.6,7 Comparable prevalence of 
metabolic abnormality was observe in subjects with BMI of 
25 kg/m2 in Non-Hispanic whites as with 19.6 kg/m2 for 
Asian women and 19.9 kg/m2 for Asian men.6 

 
In international studies, it has been shown that Asians and 
specifically Filipinas were less likely to be obese (BMI≥30 
kg/m2, 8.8% ), with lower levels of HDL cholesterol as 
compared with their Caucasian counterpart and with 
higher prevalence of metabolic syndrome computed at 
34% vs. 13% in Caucasians.8 Filipinos are known to have 
leaner body mass index with lower incidence of obesity as 
compared to other race and studies have shown that 
typical picture of a Filipino with diabetes has lower BMI 
with increased visceral adiposities (by truncal fat and 
waist girth) after adjusting for total body fat (by DEXA) as 
shown in a study done by Araneta et al.6 In a community-
based cross-sectional study in the Philippines done by 
Pagsisihan et al., in 2016, they have shown that even at 
lower BMI cut-offs of 23 kg/m2 in males and 24 kg/m2 in 
females, it was already associated with the occurrence of at 
least 1 cardiometabolic disease (Type 2 diabetes mellitus, 
hypertension or dyslipidemia).9 
  
Although there have been local prevalence studies of 
metabolic syndrome among Filipinos, there has been no 
study done yet to determine prevalence of metabolic 
syndrome among the different BMI categories and 
specifically those with lower and normal BMI. With the 
present evidences that metabolic syndrome is not only 
seen in obese population, the researchers would like to 
determine the prevalence of this group of individuals in 
the Filipino population. Determination of prevalence of 
metabolic syndrome and its individual components 
among the different BMI categories in Filipinos will aid us 
in targeting modifiable risk factors in at-risk population.  
 
This study aims to determine the prevalence rates of 
metabolic syndrome and its individual components across 
different BMI categories (normal-weight, overweight, pre-
obese, obese individuals) among patients seen at Wellness 
Center and Obesity and Weight Management Center, St. 
Luke’s Medical Center Quezon City (SLMC-QC) and to 
describe LDL, ALT and creatinine characteristics among 
patients with metabolic syndrome by BMI category.  
 
METHODOLOGY 
 
This was a 3-year (2013-2016) retrospective study utilizing 
chart review of adult patients seen at the Wellness Center 

and Obesity and Weight Management Center at St. Luke’s 
Medical Center Quezon City (SLMC-QC), a 650-bed 
capacity tertiary hospital in the Philippines. Patients seen 
in the Wellness Center and Weight Management Center 
include healthy individuals for annual executive check-up 
as well as individuals with previously known health 
concerns. Included were adult patients at least 18 years old 
and above seen both as outpatient and inpatient with 
computed BMI ≥18.5 kg/m2 with complete anthropometric 
measurements (height, weight, BMI and waist 
circumference), blood pressure monitoring and or anti-
hypertensive medications, blood chemistries (Fasting 
Blood Sugar (FBS), Triglycerides, High Density 
Lipoprotein (HDL), Alanine Amino Transferases (ALT), 
Creatinine). Medication history for intake of anti 
dyslipidemic medications, oral hypoglycemics and/or 
insulin were also noted and recorded. Elevated ALT was 
defined as >63 U/L, Elevated LDL >130 mg/dL and 
elevated creatinine as >1.3 mg/dL. Exclusion criteria 
include pregnancy, patients with missing height or weight 
measurement, patients with chronic kidney disease with 
edema and on dialysis, patients with decompensated 
congestive heart failure and patients with decompensated 
liver disease.  
 
Lists of all patients seen at the Wellness Center and 
Obesity and Weight Management Center of St. Luke’s 
Medical Center Quezon City (SLMC-QC) were retrieved. 
Patients with complete anthropometric measurements 
(height, weight, waist and hip measurement) were 
identified. Data were gathered through chart review and 
use of St Luke’s Medical Center Health Care System 
version 1.8.1, using a data sheet. Data collected included 
the following: age, gender, height, weight, computed body 
mass index, waist and hip measurement, blood pressure, 
list of anti-hypertensive, anti-diabetic and lipid-lowering 
medications, blood chemistry results of fasting blood 
sugar, triglycerides and High Density Lipoprotein (HDL). 
Other pertinent data that were reviewed included the 
serum creatinine and serum alanine aminotransferase 
(ALT) levels. Data on their first visit were recorded and 
included in the analysis. 
 
For this study, metabolic syndrome was defined as 
patients who meet the criteria as set by NCEP/ATP III-
AHA/NHLBI (2005). Any 3 of the following 5 features: 
waist circumference: Southeast Asian cut-off: Male ≥ 90 cm 
and Female ≥80 cm; raised Triglycerides: ≥150 mg/dL or 
specific treatment for this lipid abnormality; reduced HDL 
cholesterol : <40 mg/dL in males or 50 mg/dL in females or 
specific treatment for this lipid abnormality; raised BP: 
SBP ≥130 mmHg or DBP ≥85 mmHg or treatment of 
previously diagnosed hypertension; raised Fasting Plasma 
Glucose: FPG ≥100 mg/dL or previously diagnosed Type 2 
Diabetes Mellitus. 
 
Body Mass Index was computed using weight in kilogram 
divided by height in meter squared and were divided into 
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Hispanics which was reported at 19% in the year 2015. 
Overall prevalence of the syndrome is higher in males but 
when it broken down to different categories there is a 
female predominance in the normal BMI subgroup. 
Central obesity is the most common feature with overall 
82.9% prevalence. However, it is notable that even in 
patients with normal BMI, 83 subjects (7.3%) met the 
criteria for central obesity and this reaches as high as 41.8 
% in patients with BMI of 25-29.9 kg/m2. This result is in 
contrast to the previous local study which showed that the 
most common feature in metabolic syndrome was low 
HDL. In terms of presence of low HDL levels based on 
gender specific cut-offs, 10.1% of patients in the normal 
BMI group met the criteria and this reaches as high as 
35.6% in patients in the obese subgroup. In the normal 
BMI group, hypertension is the most prevalent feature of 
metabolic syndrome at 13.5% followed by elevated blood 
sugar at 12.9% and low HDL at 10.1% which is not 
congruent with the previous study. This may be the case 
since the patients in our study are mostly in the middle 
age and are, therefore, at higher risk to develop 
hypertension. Also, a significant percentage are already on 
medication for their dyslipidemia. 
 

Comparing the profile of the different BMI subgroups, 
individuals with normal BMI presented most commonly 
with elevated blood pressure/presence of hypertension 
followed by elevated FBS/presence of DM with lesser 
prevalence of low HDL, elevated triglycerides and as 
expected, lowest prevalence of central obesity. This is in 
contrast to the obese population who presented with 
highest prevalence of low HDL and central obesity which 
is congruent with the result in the general population in 
the previous study done by Punzalan et al. In the 
overweight and pre-obese subgroup, there was an almost 
equal prevalence of the individual features. 
 
Among the 3 other metabolic parameters, there was a 
significant difference in the ALT levels in relation to the 
different BMI categories wherein there is an increasing 
trend in ALT as BMI increases (Table 5). This present data 
support previous studies showing an increase in liver 
enzymes among those with metabolic syndrome. One of 
such study was done by Perera et al., in Thai adults10 and 
one possible explanation that they offered for this 
association was presence of increased visceral adiposity, 
Non Alcoholic Fatty Liver disease (NAFLD) in association 

Table 4. Mean LDL, Creatinine and ALT across different BMI categories  
Presence of Metabolic Syndrome BMI Category LDL* Creatinine** ALT *** 

Yes 

Obese 128.5 (SD= 42.67) 1.02 (SD=0.36) 59.0 (SD= 33.47) 
Pre obese 125.5 (SD= 40.63) 0.98(SD=0.19) 47.9 (SD= 26.22) 
Overweight 133.7 (SD= 41.57) 1.0 (SD=0.20) 42.2 (SD= 21.31) 
Normal 128.8 (SD= 40.40) 1.09 (SD=0.65) 32.8 (SD= 18.70) 
Total 128.3 (SD= 41.39) 1.01 (SD=0.35) 47.8 (SD= 28.23) 

No 

Obese 123.6 (SD= 40.30) 1.0 (SD=0.14) 50.4 (SD= 36.58) 
Pre obese 129.5 (SD= 38.47) 1.0 (SD=0.36) 46.0 (SD= 26.44) 
Overweight 129.6 (SD= 37.69) 0.98 (SD=0.13) 36.9 (SD= 22.36) 
Normal 117.9 (SD= 39.08) 0.90 (SD=0.30) 35.7 (SD= 25.55) 
Total 126.5 (SD= 38.89) 0.98 (SD=0.27) 43.4 (SD= 28.48) 

*Effect of metabolic syndrome on LDL: p-value 0.111 
*Effect of BMI on LDL : p-value 0.176 
*Effect of the interaction with BMI and Metabolic syndrome on LDL: p-value 0.148 
** Effect of Metabolic syndrome on Creatinine: p-value 0.011 
** Effect of BMI on Creatinine : p-value 0.940 
** Effect of the interaction with BMI and Metabolic syndrome on Creatinine: p-value 0.003 
*** Effect of Metabolic syndrome on ALT: p-value 0.058 
*** Effect of BMI on ALT: p-value <0.0001 
*** Effect of the interaction with BMI and Metabolic syndrome on ALT: p-value 0.131Ê

Table 5. Relation of BMI categories and ALT 

 (I) BMI Category (J) BMI Category Mean Difference (I-J) Std. Error p-value 
95% Confidence Interval 

Lower Bound Upper Bound 

Bonferroni 

Obese 
Pre obese 9.36* 1.915 .000 4.30 14.42 
Overweight 16.52* 2.287 .000 10.48 22.57 
Normal 22.76* 2.425 .000 16.36 29.17 

Pre obese 
Obese -9.36* 1.915 .000 -14.42 -4.30 
Overweight 7.16* 2.130 .005 1.53 12.79 
Normal 13.40* 2.278 .000 7.38 19.42 

Overweight 
Obese -16.52* 2.287 .000 -22.57 -10.48 
Pre obese -7.16* 2.130 .005 -12.79 -1.53 
Normal 6.24 2.598 .099 -.62 13.10 

Normal 
Obese -22.76* 2.425 .000 -29.17 -16.36 
Pre obese -13.40* 2.278 .000 -19.42 -7.38 
Overweight -6.24 2.598 .099 -13.10 .62 

Based on observed means. 
 The error term is mean square (Error) = 743.772 
* The mean difference is significant at the .05 level. 
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Table 3. Prevalence of individual features of metabolic 
syndrome, ALT, LDL and Creatinine 
Individual Components of Metabolic Syndrome n % 
Central obesity* 1133 82.9 
HTN 792 57.9 
Elevated FBS/DM 698 51.1 
Low HDL** 464 33.9 
High Triglycerides 421 30.8 
High ALT 225 16.4 
High LDL 586 42.9 
High Creatinine 46 3.4 

 
 
In the normal BMI subgroup, hypertension and elevated 
blood glucose have the highest prevalence rates at 12.9% 
and 13.5% respectively with central obesity being the least 
with 7.3% of individuals meeting the criterion for central 
obesity. In the overweight subgroup, high triglyceride 
level is the most common at 19.7% with almost equal 
prevalence of the other features of metabolic syndrome. In 
the pre-obese and obese subgroup, central obesity is the 
most common at 41.8% and 34.7% respectively. As the BMI 
increases, prevalence rates of the individual features of 
metabolic syndrome also increases and this was 
statistically significant.  
 
The mean ALT level in the Normal BMI subgroup with 
metabolic syndrome is 32.7 U/L (SD=18.7), 42.2 (SD=11.3) 
in the overweight subgroup, 47.9 U/L (SD=26.2) in the pre-
obese, and 59 U/L (SD=22.4) in the obese subgroup 
(p<0.0001). There is an increasing trend in the mean ALT 
levels and there is a statistically significant difference in 
association with the different BMI categories.  
 
 
The mean creatinine level in the Normal BMI subgroup 
with metabolic syndrome is 1.09 mg/dL (SD=0.65), 1.0 

mg/dL (SD=0.20) in the overweight subgroup, 0.98 
(SD=0.19) in the pre-obese and 1.01 mg/dL (SD=0.36) in the 
obese subgroup (p-value = 0.003 for the effect of 
interaction with BMI and metabolic syndrome). 
 
The mean LDL level in the Normal BMI subgroup with 
metabolic syndrome is 128.8 mg/dL (SD=40.40), 133.7 
mg/dl (SD=41.58) in the overweight subgroup, 125.5 mg/dl 
(SD=40.63) in the pre-obese and 128.6 mg/dl (SD=42.67) in 
the obese subgroup (p-value of effect of Metabolic 
syndrome and BMI on LDL 0.148). There is a statistically 
significant effect or interaction between metabolic 
syndrome, BMI category and LDL levels (Table 4). 
 
DISCUSSION 
 
Metabolic syndrome in this study has been defined as 
having 3 out of the 5 features of the disease based on cut-
offs specified by the NCEP/ATP III-AHA/NHLBI (2005). 
Based on these criteria, the overall incidence of metabolic 
syndrome in this study was reported at 51% (697/1367). 
This prevalence is higher than reported in the previous 
local study of Punzalan et al., in 2004 with the reported 
overall prevalence of 14.2%. This wide difference in the 
prevalence may be explained by the different population 
used in the two studies, Punzalan et al., was based on a 
national survey and the present study was hospital-based. 
This prevalence is also higher than the rates reported in 
previous published literature which varies widely 
depending on the population studied which consist 
mainly of whites but with a considerable percentage of 
Asians as well.  
 
Prevalence of metabolic syndrome in normal BMI is higher 
at 29.6% as compared to the study in South American 
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Hispanics which was reported at 19% in the year 2015. 
Overall prevalence of the syndrome is higher in males but 
when it broken down to different categories there is a 
female predominance in the normal BMI subgroup. 
Central obesity is the most common feature with overall 
82.9% prevalence. However, it is notable that even in 
patients with normal BMI, 83 subjects (7.3%) met the 
criteria for central obesity and this reaches as high as 41.8 
% in patients with BMI of 25-29.9 kg/m2. This result is in 
contrast to the previous local study which showed that the 
most common feature in metabolic syndrome was low 
HDL. In terms of presence of low HDL levels based on 
gender specific cut-offs, 10.1% of patients in the normal 
BMI group met the criteria and this reaches as high as 
35.6% in patients in the obese subgroup. In the normal 
BMI group, hypertension is the most prevalent feature of 
metabolic syndrome at 13.5% followed by elevated blood 
sugar at 12.9% and low HDL at 10.1% which is not 
congruent with the previous study. This may be the case 
since the patients in our study are mostly in the middle 
age and are, therefore, at higher risk to develop 
hypertension. Also, a significant percentage are already on 
medication for their dyslipidemia. 
 

Comparing the profile of the different BMI subgroups, 
individuals with normal BMI presented most commonly 
with elevated blood pressure/presence of hypertension 
followed by elevated FBS/presence of DM with lesser 
prevalence of low HDL, elevated triglycerides and as 
expected, lowest prevalence of central obesity. This is in 
contrast to the obese population who presented with 
highest prevalence of low HDL and central obesity which 
is congruent with the result in the general population in 
the previous study done by Punzalan et al. In the 
overweight and pre-obese subgroup, there was an almost 
equal prevalence of the individual features. 
 
Among the 3 other metabolic parameters, there was a 
significant difference in the ALT levels in relation to the 
different BMI categories wherein there is an increasing 
trend in ALT as BMI increases (Table 5). This present data 
support previous studies showing an increase in liver 
enzymes among those with metabolic syndrome. One of 
such study was done by Perera et al., in Thai adults10 and 
one possible explanation that they offered for this 
association was presence of increased visceral adiposity, 
Non Alcoholic Fatty Liver disease (NAFLD) in association 

Table 4. Mean LDL, Creatinine and ALT across different BMI categories  
Presence of Metabolic Syndrome BMI Category LDL* Creatinine** ALT *** 

Yes 

Obese 128.5 (SD= 42.67) 1.02 (SD=0.36) 59.0 (SD= 33.47) 
Pre obese 125.5 (SD= 40.63) 0.98(SD=0.19) 47.9 (SD= 26.22) 
Overweight 133.7 (SD= 41.57) 1.0 (SD=0.20) 42.2 (SD= 21.31) 
Normal 128.8 (SD= 40.40) 1.09 (SD=0.65) 32.8 (SD= 18.70) 
Total 128.3 (SD= 41.39) 1.01 (SD=0.35) 47.8 (SD= 28.23) 

No 

Obese 123.6 (SD= 40.30) 1.0 (SD=0.14) 50.4 (SD= 36.58) 
Pre obese 129.5 (SD= 38.47) 1.0 (SD=0.36) 46.0 (SD= 26.44) 
Overweight 129.6 (SD= 37.69) 0.98 (SD=0.13) 36.9 (SD= 22.36) 
Normal 117.9 (SD= 39.08) 0.90 (SD=0.30) 35.7 (SD= 25.55) 
Total 126.5 (SD= 38.89) 0.98 (SD=0.27) 43.4 (SD= 28.48) 

*Effect of metabolic syndrome on LDL: p-value 0.111 
*Effect of BMI on LDL : p-value 0.176 
*Effect of the interaction with BMI and Metabolic syndrome on LDL: p-value 0.148 
** Effect of Metabolic syndrome on Creatinine: p-value 0.011 
** Effect of BMI on Creatinine : p-value 0.940 
** Effect of the interaction with BMI and Metabolic syndrome on Creatinine: p-value 0.003 
*** Effect of Metabolic syndrome on ALT: p-value 0.058 
*** Effect of BMI on ALT: p-value <0.0001 
*** Effect of the interaction with BMI and Metabolic syndrome on ALT: p-value 0.131Ê

Table 5. Relation of BMI categories and ALT 

 (I) BMI Category (J) BMI Category Mean Difference (I-J) Std. Error p-value 
95% Confidence Interval 

Lower Bound Upper Bound 

Bonferroni 

Obese 
Pre obese 9.36* 1.915 .000 4.30 14.42 
Overweight 16.52* 2.287 .000 10.48 22.57 
Normal 22.76* 2.425 .000 16.36 29.17 

Pre obese 
Obese -9.36* 1.915 .000 -14.42 -4.30 
Overweight 7.16* 2.130 .005 1.53 12.79 
Normal 13.40* 2.278 .000 7.38 19.42 

Overweight 
Obese -16.52* 2.287 .000 -22.57 -10.48 
Pre obese -7.16* 2.130 .005 -12.79 -1.53 
Normal 6.24 2.598 .099 -.62 13.10 

Normal 
Obese -22.76* 2.425 .000 -29.17 -16.36 
Pre obese -13.40* 2.278 .000 -19.42 -7.38 
Overweight -6.24 2.598 .099 -13.10 .62 

Based on observed means. 
 The error term is mean square (Error) = 743.772 
* The mean difference is significant at the .05 level. 
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In the normal BMI subgroup, hypertension and elevated 
blood glucose have the highest prevalence rates at 12.9% 
and 13.5% respectively with central obesity being the least 
with 7.3% of individuals meeting the criterion for central 
obesity. In the overweight subgroup, high triglyceride 
level is the most common at 19.7% with almost equal 
prevalence of the other features of metabolic syndrome. In 
the pre-obese and obese subgroup, central obesity is the 
most common at 41.8% and 34.7% respectively. As the BMI 
increases, prevalence rates of the individual features of 
metabolic syndrome also increases and this was 
statistically significant.  
 
The mean ALT level in the Normal BMI subgroup with 
metabolic syndrome is 32.7 U/L (SD=18.7), 42.2 (SD=11.3) 
in the overweight subgroup, 47.9 U/L (SD=26.2) in the pre-
obese, and 59 U/L (SD=22.4) in the obese subgroup 
(p<0.0001). There is an increasing trend in the mean ALT 
levels and there is a statistically significant difference in 
association with the different BMI categories.  
 
 
The mean creatinine level in the Normal BMI subgroup 
with metabolic syndrome is 1.09 mg/dL (SD=0.65), 1.0 

mg/dL (SD=0.20) in the overweight subgroup, 0.98 
(SD=0.19) in the pre-obese and 1.01 mg/dL (SD=0.36) in the 
obese subgroup (p-value = 0.003 for the effect of 
interaction with BMI and metabolic syndrome). 
 
The mean LDL level in the Normal BMI subgroup with 
metabolic syndrome is 128.8 mg/dL (SD=40.40), 133.7 
mg/dl (SD=41.58) in the overweight subgroup, 125.5 mg/dl 
(SD=40.63) in the pre-obese and 128.6 mg/dl (SD=42.67) in 
the obese subgroup (p-value of effect of Metabolic 
syndrome and BMI on LDL 0.148). There is a statistically 
significant effect or interaction between metabolic 
syndrome, BMI category and LDL levels (Table 4). 
 
DISCUSSION 
 
Metabolic syndrome in this study has been defined as 
having 3 out of the 5 features of the disease based on cut-
offs specified by the NCEP/ATP III-AHA/NHLBI (2005). 
Based on these criteria, the overall incidence of metabolic 
syndrome in this study was reported at 51% (697/1367). 
This prevalence is higher than reported in the previous 
local study of Punzalan et al., in 2004 with the reported 
overall prevalence of 14.2%. This wide difference in the 
prevalence may be explained by the different population 
used in the two studies, Punzalan et al., was based on a 
national survey and the present study was hospital-based. 
This prevalence is also higher than the rates reported in 
previous published literature which varies widely 
depending on the population studied which consist 
mainly of whites but with a considerable percentage of 
Asians as well.  
 
Prevalence of metabolic syndrome in normal BMI is higher 
at 29.6% as compared to the study in South American 
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Hispanics which was reported at 19% in the year 2015. 
Overall prevalence of the syndrome is higher in males but 
when it broken down to different categories there is a 
female predominance in the normal BMI subgroup. 
Central obesity is the most common feature with overall 
82.9% prevalence. However, it is notable that even in 
patients with normal BMI, 83 subjects (7.3%) met the 
criteria for central obesity and this reaches as high as 41.8 
% in patients with BMI of 25-29.9 kg/m2. This result is in 
contrast to the previous local study which showed that the 
most common feature in metabolic syndrome was low 
HDL. In terms of presence of low HDL levels based on 
gender specific cut-offs, 10.1% of patients in the normal 
BMI group met the criteria and this reaches as high as 
35.6% in patients in the obese subgroup. In the normal 
BMI group, hypertension is the most prevalent feature of 
metabolic syndrome at 13.5% followed by elevated blood 
sugar at 12.9% and low HDL at 10.1% which is not 
congruent with the previous study. This may be the case 
since the patients in our study are mostly in the middle 
age and are, therefore, at higher risk to develop 
hypertension. Also, a significant percentage are already on 
medication for their dyslipidemia. 
 

Comparing the profile of the different BMI subgroups, 
individuals with normal BMI presented most commonly 
with elevated blood pressure/presence of hypertension 
followed by elevated FBS/presence of DM with lesser 
prevalence of low HDL, elevated triglycerides and as 
expected, lowest prevalence of central obesity. This is in 
contrast to the obese population who presented with 
highest prevalence of low HDL and central obesity which 
is congruent with the result in the general population in 
the previous study done by Punzalan et al. In the 
overweight and pre-obese subgroup, there was an almost 
equal prevalence of the individual features. 
 
Among the 3 other metabolic parameters, there was a 
significant difference in the ALT levels in relation to the 
different BMI categories wherein there is an increasing 
trend in ALT as BMI increases (Table 5). This present data 
support previous studies showing an increase in liver 
enzymes among those with metabolic syndrome. One of 
such study was done by Perera et al., in Thai adults10 and 
one possible explanation that they offered for this 
association was presence of increased visceral adiposity, 
Non Alcoholic Fatty Liver disease (NAFLD) in association 

Table 4. Mean LDL, Creatinine and ALT across different BMI categories  
Presence of Metabolic Syndrome BMI Category LDL* Creatinine** ALT *** 

Yes 

Obese 128.5 (SD= 42.67) 1.02 (SD=0.36) 59.0 (SD= 33.47) 
Pre obese 125.5 (SD= 40.63) 0.98(SD=0.19) 47.9 (SD= 26.22) 
Overweight 133.7 (SD= 41.57) 1.0 (SD=0.20) 42.2 (SD= 21.31) 
Normal 128.8 (SD= 40.40) 1.09 (SD=0.65) 32.8 (SD= 18.70) 
Total 128.3 (SD= 41.39) 1.01 (SD=0.35) 47.8 (SD= 28.23) 

No 

Obese 123.6 (SD= 40.30) 1.0 (SD=0.14) 50.4 (SD= 36.58) 
Pre obese 129.5 (SD= 38.47) 1.0 (SD=0.36) 46.0 (SD= 26.44) 
Overweight 129.6 (SD= 37.69) 0.98 (SD=0.13) 36.9 (SD= 22.36) 
Normal 117.9 (SD= 39.08) 0.90 (SD=0.30) 35.7 (SD= 25.55) 
Total 126.5 (SD= 38.89) 0.98 (SD=0.27) 43.4 (SD= 28.48) 

*Effect of metabolic syndrome on LDL: p-value 0.111 
*Effect of BMI on LDL : p-value 0.176 
*Effect of the interaction with BMI and Metabolic syndrome on LDL: p-value 0.148 
** Effect of Metabolic syndrome on Creatinine: p-value 0.011 
** Effect of BMI on Creatinine : p-value 0.940 
** Effect of the interaction with BMI and Metabolic syndrome on Creatinine: p-value 0.003 
*** Effect of Metabolic syndrome on ALT: p-value 0.058 
*** Effect of BMI on ALT: p-value <0.0001 
*** Effect of the interaction with BMI and Metabolic syndrome on ALT: p-value 0.131Ê

Table 5. Relation of BMI categories and ALT 

 (I) BMI Category (J) BMI Category Mean Difference (I-J) Std. Error p-value 
95% Confidence Interval 

Lower Bound Upper Bound 

Bonferroni 

Obese 
Pre obese 9.36* 1.915 .000 4.30 14.42 
Overweight 16.52* 2.287 .000 10.48 22.57 
Normal 22.76* 2.425 .000 16.36 29.17 

Pre obese 
Obese -9.36* 1.915 .000 -14.42 -4.30 
Overweight 7.16* 2.130 .005 1.53 12.79 
Normal 13.40* 2.278 .000 7.38 19.42 

Overweight 
Obese -16.52* 2.287 .000 -22.57 -10.48 
Pre obese -7.16* 2.130 .005 -12.79 -1.53 
Normal 6.24 2.598 .099 -.62 13.10 

Normal 
Obese -22.76* 2.425 .000 -29.17 -16.36 
Pre obese -13.40* 2.278 .000 -19.42 -7.38 
Overweight -6.24 2.598 .099 -13.10 .62 

Based on observed means. 
 The error term is mean square (Error) = 743.772 
* The mean difference is significant at the .05 level. 
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In the normal BMI subgroup, hypertension and elevated 
blood glucose have the highest prevalence rates at 12.9% 
and 13.5% respectively with central obesity being the least 
with 7.3% of individuals meeting the criterion for central 
obesity. In the overweight subgroup, high triglyceride 
level is the most common at 19.7% with almost equal 
prevalence of the other features of metabolic syndrome. In 
the pre-obese and obese subgroup, central obesity is the 
most common at 41.8% and 34.7% respectively. As the BMI 
increases, prevalence rates of the individual features of 
metabolic syndrome also increases and this was 
statistically significant.  
 
The mean ALT level in the Normal BMI subgroup with 
metabolic syndrome is 32.7 U/L (SD=18.7), 42.2 (SD=11.3) 
in the overweight subgroup, 47.9 U/L (SD=26.2) in the pre-
obese, and 59 U/L (SD=22.4) in the obese subgroup 
(p<0.0001). There is an increasing trend in the mean ALT 
levels and there is a statistically significant difference in 
association with the different BMI categories.  
 
 
The mean creatinine level in the Normal BMI subgroup 
with metabolic syndrome is 1.09 mg/dL (SD=0.65), 1.0 

mg/dL (SD=0.20) in the overweight subgroup, 0.98 
(SD=0.19) in the pre-obese and 1.01 mg/dL (SD=0.36) in the 
obese subgroup (p-value = 0.003 for the effect of 
interaction with BMI and metabolic syndrome). 
 
The mean LDL level in the Normal BMI subgroup with 
metabolic syndrome is 128.8 mg/dL (SD=40.40), 133.7 
mg/dl (SD=41.58) in the overweight subgroup, 125.5 mg/dl 
(SD=40.63) in the pre-obese and 128.6 mg/dl (SD=42.67) in 
the obese subgroup (p-value of effect of Metabolic 
syndrome and BMI on LDL 0.148). There is a statistically 
significant effect or interaction between metabolic 
syndrome, BMI category and LDL levels (Table 4). 
 
DISCUSSION 
 
Metabolic syndrome in this study has been defined as 
having 3 out of the 5 features of the disease based on cut-
offs specified by the NCEP/ATP III-AHA/NHLBI (2005). 
Based on these criteria, the overall incidence of metabolic 
syndrome in this study was reported at 51% (697/1367). 
This prevalence is higher than reported in the previous 
local study of Punzalan et al., in 2004 with the reported 
overall prevalence of 14.2%. This wide difference in the 
prevalence may be explained by the different population 
used in the two studies, Punzalan et al., was based on a 
national survey and the present study was hospital-based. 
This prevalence is also higher than the rates reported in 
previous published literature which varies widely 
depending on the population studied which consist 
mainly of whites but with a considerable percentage of 
Asians as well.  
 
Prevalence of metabolic syndrome in normal BMI is higher 
at 29.6% as compared to the study in South American 
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Hispanics which was reported at 19% in the year 2015. 
Overall prevalence of the syndrome is higher in males but 
when it broken down to different categories there is a 
female predominance in the normal BMI subgroup. 
Central obesity is the most common feature with overall 
82.9% prevalence. However, it is notable that even in 
patients with normal BMI, 83 subjects (7.3%) met the 
criteria for central obesity and this reaches as high as 41.8 
% in patients with BMI of 25-29.9 kg/m2. This result is in 
contrast to the previous local study which showed that the 
most common feature in metabolic syndrome was low 
HDL. In terms of presence of low HDL levels based on 
gender specific cut-offs, 10.1% of patients in the normal 
BMI group met the criteria and this reaches as high as 
35.6% in patients in the obese subgroup. In the normal 
BMI group, hypertension is the most prevalent feature of 
metabolic syndrome at 13.5% followed by elevated blood 
sugar at 12.9% and low HDL at 10.1% which is not 
congruent with the previous study. This may be the case 
since the patients in our study are mostly in the middle 
age and are, therefore, at higher risk to develop 
hypertension. Also, a significant percentage are already on 
medication for their dyslipidemia. 
 

Comparing the profile of the different BMI subgroups, 
individuals with normal BMI presented most commonly 
with elevated blood pressure/presence of hypertension 
followed by elevated FBS/presence of DM with lesser 
prevalence of low HDL, elevated triglycerides and as 
expected, lowest prevalence of central obesity. This is in 
contrast to the obese population who presented with 
highest prevalence of low HDL and central obesity which 
is congruent with the result in the general population in 
the previous study done by Punzalan et al. In the 
overweight and pre-obese subgroup, there was an almost 
equal prevalence of the individual features. 
 
Among the 3 other metabolic parameters, there was a 
significant difference in the ALT levels in relation to the 
different BMI categories wherein there is an increasing 
trend in ALT as BMI increases (Table 5). This present data 
support previous studies showing an increase in liver 
enzymes among those with metabolic syndrome. One of 
such study was done by Perera et al., in Thai adults10 and 
one possible explanation that they offered for this 
association was presence of increased visceral adiposity, 
Non Alcoholic Fatty Liver disease (NAFLD) in association 

Table 4. Mean LDL, Creatinine and ALT across different BMI categories  
Presence of Metabolic Syndrome BMI Category LDL* Creatinine** ALT *** 

Yes 

Obese 128.5 (SD= 42.67) 1.02 (SD=0.36) 59.0 (SD= 33.47) 
Pre obese 125.5 (SD= 40.63) 0.98(SD=0.19) 47.9 (SD= 26.22) 
Overweight 133.7 (SD= 41.57) 1.0 (SD=0.20) 42.2 (SD= 21.31) 
Normal 128.8 (SD= 40.40) 1.09 (SD=0.65) 32.8 (SD= 18.70) 
Total 128.3 (SD= 41.39) 1.01 (SD=0.35) 47.8 (SD= 28.23) 

No 

Obese 123.6 (SD= 40.30) 1.0 (SD=0.14) 50.4 (SD= 36.58) 
Pre obese 129.5 (SD= 38.47) 1.0 (SD=0.36) 46.0 (SD= 26.44) 
Overweight 129.6 (SD= 37.69) 0.98 (SD=0.13) 36.9 (SD= 22.36) 
Normal 117.9 (SD= 39.08) 0.90 (SD=0.30) 35.7 (SD= 25.55) 
Total 126.5 (SD= 38.89) 0.98 (SD=0.27) 43.4 (SD= 28.48) 

*Effect of metabolic syndrome on LDL: p-value 0.111 
*Effect of BMI on LDL : p-value 0.176 
*Effect of the interaction with BMI and Metabolic syndrome on LDL: p-value 0.148 
** Effect of Metabolic syndrome on Creatinine: p-value 0.011 
** Effect of BMI on Creatinine : p-value 0.940 
** Effect of the interaction with BMI and Metabolic syndrome on Creatinine: p-value 0.003 
*** Effect of Metabolic syndrome on ALT: p-value 0.058 
*** Effect of BMI on ALT: p-value <0.0001 
*** Effect of the interaction with BMI and Metabolic syndrome on ALT: p-value 0.131Ê

Table 5. Relation of BMI categories and ALT 
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Individual Components of Metabolic Syndrome n % 
Central obesity* 1133 82.9 
HTN 792 57.9 
Elevated FBS/DM 698 51.1 
Low HDL** 464 33.9 
High Triglycerides 421 30.8 
High ALT 225 16.4 
High LDL 586 42.9 
High Creatinine 46 3.4 

 
 
In the normal BMI subgroup, hypertension and elevated 
blood glucose have the highest prevalence rates at 12.9% 
and 13.5% respectively with central obesity being the least 
with 7.3% of individuals meeting the criterion for central 
obesity. In the overweight subgroup, high triglyceride 
level is the most common at 19.7% with almost equal 
prevalence of the other features of metabolic syndrome. In 
the pre-obese and obese subgroup, central obesity is the 
most common at 41.8% and 34.7% respectively. As the BMI 
increases, prevalence rates of the individual features of 
metabolic syndrome also increases and this was 
statistically significant.  
 
The mean ALT level in the Normal BMI subgroup with 
metabolic syndrome is 32.7 U/L (SD=18.7), 42.2 (SD=11.3) 
in the overweight subgroup, 47.9 U/L (SD=26.2) in the pre-
obese, and 59 U/L (SD=22.4) in the obese subgroup 
(p<0.0001). There is an increasing trend in the mean ALT 
levels and there is a statistically significant difference in 
association with the different BMI categories.  
 
 
The mean creatinine level in the Normal BMI subgroup 
with metabolic syndrome is 1.09 mg/dL (SD=0.65), 1.0 

mg/dL (SD=0.20) in the overweight subgroup, 0.98 
(SD=0.19) in the pre-obese and 1.01 mg/dL (SD=0.36) in the 
obese subgroup (p-value = 0.003 for the effect of 
interaction with BMI and metabolic syndrome). 
 
The mean LDL level in the Normal BMI subgroup with 
metabolic syndrome is 128.8 mg/dL (SD=40.40), 133.7 
mg/dl (SD=41.58) in the overweight subgroup, 125.5 mg/dl 
(SD=40.63) in the pre-obese and 128.6 mg/dl (SD=42.67) in 
the obese subgroup (p-value of effect of Metabolic 
syndrome and BMI on LDL 0.148). There is a statistically 
significant effect or interaction between metabolic 
syndrome, BMI category and LDL levels (Table 4). 
 
DISCUSSION 
 
Metabolic syndrome in this study has been defined as 
having 3 out of the 5 features of the disease based on cut-
offs specified by the NCEP/ATP III-AHA/NHLBI (2005). 
Based on these criteria, the overall incidence of metabolic 
syndrome in this study was reported at 51% (697/1367). 
This prevalence is higher than reported in the previous 
local study of Punzalan et al., in 2004 with the reported 
overall prevalence of 14.2%. This wide difference in the 
prevalence may be explained by the different population 
used in the two studies, Punzalan et al., was based on a 
national survey and the present study was hospital-based. 
This prevalence is also higher than the rates reported in 
previous published literature which varies widely 
depending on the population studied which consist 
mainly of whites but with a considerable percentage of 
Asians as well.  
 
Prevalence of metabolic syndrome in normal BMI is higher 
at 29.6% as compared to the study in South American 
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with hepatic insulin resistance contributing to elevation of 
liver markers.  
 
In a study done by Wang et al., in 2015, they have stated 
that there is a positive association between higher serum 
creatinine levels even if within normal ranges.11 Interaction 
between creatinine, presence of metabolic syndrome and 
BMI categories was also statistically significant in the 
present study however this association cannot be 
concluded whether it is positive or negative. 
 
For the limitation, majority of the subjects included in this 
present study are at risk for metabolic abnormalities which 
may account for the higher prevalence rate of metabolic 
syndrome as compared to previous Philippine data. 
Subjects included and reviewed in the present study were 
limited only to those individuals who have access to 
health care facilities and only those with complete 
anthropometric measurements and the results of the study 
may not be reflective of the characteristics of the general 
Filipino population.  
 
CONCLUSION 
 
In this study, we have shown that in Filipino adults, 
individual components of the metabolic syndrome as 
defined by NCEP/ATP III-AHA/NHLBI (2005) and using 
the Asian cut-offs for abdominal obesity are present even 
in individuals with low BMI of 18.5-22.9 kg/m2 and 23-24.9 
kg/m2. The presence of abnormal metabolic features such 
as central obesity, high triglycerides and low HDL levels 
even in patients with normal to slightly elevated BMI 
should prompt health care providers to consider nutrition 
counselling and weight management programs to these 
groups of individuals and not just be focus on individuals 
with higher BMI.  
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Abstract 
 
Objective. The objective of this study is to measure the level of knowledge and practice of diabetic foot self-care and 
determine the factors that affect the level and knowledge and practice of diabetic foot self-care among among patients 
with diabetes.. 
 
Methodology. Three hundred thirty adult patients with diabetes at the outpatient clinics were given self-administered 
questionnaires on knowledge and practice of diabetic foot self-care. The scores were computed based on their 
answers. A score of >70% was gauged as good, 50 to 70% as satisfactory and <50% as poor.  
 
Results. Of the subjects, 82.7% had good foot care knowledge, 22.4% had good foot self-care practice, and 71% had 
satisfactory practice score. Patients who received diabetes education were twice as likely to have a good knowledge 
score (OR 2.41, 95% CI, 1.09 to 5.32; p=0.03). Compared to patients who received diabetes care in private clinics, 
those who attended the charity outpatient clinic were nearly three times as likely to have a good knowledge score (OR 
2.8, 95% CI, 1.32 to 5.96; p=0.007). Patients with known diabetes for more than ten years and those with a family 
history of diabetes were 50% less likely to have good practice scores (OR 0.50, 95% CI, 0.28 to 0.90;Êp=0.021 and OR 
0.49, 95% CI, 0.29 to 0.83; p=0.008, respectively).  
 
Conclusion. The current state of foot care knowledge in Filipino respondents with diabetes is good but the level of foot 
self-care practice is only satisfactory.  
 
KeyÊwords:ÊdiabeticÊfoot,ÊdiabetesÊmellitus,Êknowledge,Êself-careÊ

 
INTRODUCTION 
 
Among the complications of diabetes, those that occur in 
the foot are considered the most preventable. The annual 
incidence of new foot ulcer in patients with diabetes is 
2.2%, with incidence increasing to 5.8% in three years.1,2 
The lifetime incidence of developing a foot ulcer is 
estimated to be as high as 25%.3,4 Poor knowledge and 
poor foot care practices were identified as important risk 
factors for foot problems in diabetes.5 Hence, in order to 
minimize, if not totally prevent, foot complications, it is 
important that appropriate and timely foot self-care be 
emphasized to patientsÊwith diabetes.6-8  
 
A previous study showed that patients with diabetes often 
neglect foot self-care practices. The same study concluded 
that foot self-care practices appear underutilized as a 
primary complication prevention measure. Instead, 
patients only adopt foot care practices once complications 
have already occurred. Facilitators of foot self-care 
practices, such as patient education, appear to be reserved 
for individuals who have already developed foot 
complications.9 

Prior to instructing proper self-care techniques to a patient, 
it is essential for the health care professional to understand 
the extent of the said patient’s knowledge and practice. The 
authors found, during the conduct of this study, that 
administration of standardized written questionnaires was 
helpful in establishing a patient’s baseline knowledge on 
self-care. By establishing the baseline knowledge level of 
the subject patients, healthcare providers may be able to 
determine the gaps in their knowledge and practice on foot 
self-care and provide feedback. Diabetes education will 
then be more effective in the prevention of foot 
complications through proper foot care. 
 
Based on extensive literature search by the authors, there 
is no locally conducted study that has investigated the 
knowledge and foot self-care practices carried out by 
patients. This study aimed to determine the knowledge 
and practice of foot care among Filipinos with diabetes in 
our institution using knowledge questionnaires 
(Appendices 1 and 2).10,11 We also sought to identify factors 
that affect the level of knowledge and practice of foot self-
care. The results of this study can provide information to 
clinicians and healthcare providers on proper foot care. 
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with hepatic insulin resistance contributing to elevation of 
liver markers.  
 
In a study done by Wang et al., in 2015, they have stated 
that there is a positive association between higher serum 
creatinine levels even if within normal ranges.11 Interaction 
between creatinine, presence of metabolic syndrome and 
BMI categories was also statistically significant in the 
present study however this association cannot be 
concluded whether it is positive or negative. 
 
For the limitation, majority of the subjects included in this 
present study are at risk for metabolic abnormalities which 
may account for the higher prevalence rate of metabolic 
syndrome as compared to previous Philippine data. 
Subjects included and reviewed in the present study were 
limited only to those individuals who have access to 
health care facilities and only those with complete 
anthropometric measurements and the results of the study 
may not be reflective of the characteristics of the general 
Filipino population.  
 
CONCLUSION 
 
In this study, we have shown that in Filipino adults, 
individual components of the metabolic syndrome as 
defined by NCEP/ATP III-AHA/NHLBI (2005) and using 
the Asian cut-offs for abdominal obesity are present even 
in individuals with low BMI of 18.5-22.9 kg/m2 and 23-24.9 
kg/m2. The presence of abnormal metabolic features such 
as central obesity, high triglycerides and low HDL levels 
even in patients with normal to slightly elevated BMI 
should prompt health care providers to consider nutrition 
counselling and weight management programs to these 
groups of individuals and not just be focus on individuals 
with higher BMI.  
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Abstract 
 
Objective. The objective of this study is to measure the level of knowledge and practice of diabetic foot self-care and 
determine the factors that affect the level and knowledge and practice of diabetic foot self-care among among patients 
with diabetes.. 
 
Methodology. Three hundred thirty adult patients with diabetes at the outpatient clinics were given self-administered 
questionnaires on knowledge and practice of diabetic foot self-care. The scores were computed based on their 
answers. A score of >70% was gauged as good, 50 to 70% as satisfactory and <50% as poor.  
 
Results. Of the subjects, 82.7% had good foot care knowledge, 22.4% had good foot self-care practice, and 71% had 
satisfactory practice score. Patients who received diabetes education were twice as likely to have a good knowledge 
score (OR 2.41, 95% CI, 1.09 to 5.32; p=0.03). Compared to patients who received diabetes care in private clinics, 
those who attended the charity outpatient clinic were nearly three times as likely to have a good knowledge score (OR 
2.8, 95% CI, 1.32 to 5.96; p=0.007). Patients with known diabetes for more than ten years and those with a family 
history of diabetes were 50% less likely to have good practice scores (OR 0.50, 95% CI, 0.28 to 0.90;Êp=0.021 and OR 
0.49, 95% CI, 0.29 to 0.83; p=0.008, respectively).  
 
Conclusion. The current state of foot care knowledge in Filipino respondents with diabetes is good but the level of foot 
self-care practice is only satisfactory.  
 
KeyÊwords:ÊdiabeticÊfoot,ÊdiabetesÊmellitus,Êknowledge,Êself-careÊ

 
INTRODUCTION 
 
Among the complications of diabetes, those that occur in 
the foot are considered the most preventable. The annual 
incidence of new foot ulcer in patients with diabetes is 
2.2%, with incidence increasing to 5.8% in three years.1,2 
The lifetime incidence of developing a foot ulcer is 
estimated to be as high as 25%.3,4 Poor knowledge and 
poor foot care practices were identified as important risk 
factors for foot problems in diabetes.5 Hence, in order to 
minimize, if not totally prevent, foot complications, it is 
important that appropriate and timely foot self-care be 
emphasized to patientsÊwith diabetes.6-8  
 
A previous study showed that patients with diabetes often 
neglect foot self-care practices. The same study concluded 
that foot self-care practices appear underutilized as a 
primary complication prevention measure. Instead, 
patients only adopt foot care practices once complications 
have already occurred. Facilitators of foot self-care 
practices, such as patient education, appear to be reserved 
for individuals who have already developed foot 
complications.9 

Prior to instructing proper self-care techniques to a patient, 
it is essential for the health care professional to understand 
the extent of the said patient’s knowledge and practice. The 
authors found, during the conduct of this study, that 
administration of standardized written questionnaires was 
helpful in establishing a patient’s baseline knowledge on 
self-care. By establishing the baseline knowledge level of 
the subject patients, healthcare providers may be able to 
determine the gaps in their knowledge and practice on foot 
self-care and provide feedback. Diabetes education will 
then be more effective in the prevention of foot 
complications through proper foot care. 
 
Based on extensive literature search by the authors, there 
is no locally conducted study that has investigated the 
knowledge and foot self-care practices carried out by 
patients. This study aimed to determine the knowledge 
and practice of foot care among Filipinos with diabetes in 
our institution using knowledge questionnaires 
(Appendices 1 and 2).10,11 We also sought to identify factors 
that affect the level of knowledge and practice of foot self-
care. The results of this study can provide information to 
clinicians and healthcare providers on proper foot care. 
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content validity of the translated questionnaire using 
ratings from the panel of experts. Odds ratios and 
corresponding 95% confidence intervals from binary 
logistic regression were computed to determine significant 
predictors for good knowledge and practice of diabetic 
patients. All valid data were included in the analysis. 
Missing variables were neither replaced nor estimated. 
Null hypothesis was rejected at 0.05 α-level of significance. 
STATA 12.0 was used for data analysis.19 
 
RESULTS 
 
We enrolled a total of 330 patients for this study, with a 
mean age (±SD) of 59.09 (±12.69) years. They were 
predominantly female (66%) and married (65%). Half of 
the patients were unemployed, and half were at least 
college graduates. Approximately 4 in 10 patients had a 
monthly family income of below PhP 15,000 (Table 1).  
 
Table 1. Socio-demographic and diabetes-related profile 
of the individuals with diabetes 
Characteristic Frequency (%) 
Mean age, yr 59.09 ± 12.69 
Female gender 218 (66.06) 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
38 (11.52) 
223 (67.57) 
69 (20.91)  

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
166 (50.30) 
74 (22.42) 
67 (20.30) 
23 (6.97) 

Educational attainment 
   No formal training 
   Elementary 
   High school graduate 
   Vocational 
   College graduate 
   Postgraduate 

 
6 (1.82) 
38 (11.52) 
94 (28.48) 
8 (2.42) 
161 (48.79) 
23 (6.97) 

Monthly family income, PhPa 
   Below 15,000 
   15,000 to 32,000 
   32,000 to 80,000 
   80,000 to 120,000 
   More than 120,000 

 
143 (43.33) 
93 (28.18) 
45 (13.64) 
26 (7.88) 
23 (6.97) 

Mean duration of diabetes 
   Less than a year 
   1 to 5 years 
   5 to 10 years 
   More than 10 years 

 
43 (13.03) 
94 (28.48) 
75 (22.73) 
118 (35.76) 

Medication 
   None 
   Oral 
   Insulin-requiring 

 
3 (0.91) 
198 (60) 
129 (39.09) 

Attended diabetes education 85 (25.76) 
Information source of diabetic foot care 
   Diabetes Center 
   Reading materials 
   Doctor 
   Relatives/neighbors 
   Lay forum/lectures 
   No information 

 
61 (18.48) 
73 (22.12) 
134 (40.61) 
33 (10) 
39 (11.82) 
106 (32.12) 

Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
227 (68.79) 
103 (31.21) 

Family history of diabetes 221 (66.97) 
Previous smoker/Smoker 96 (29.09) 
Mean HbA1cb 7.57 ± 2.06 

 
 
Table 1 provides the clinical profile of the patients. Of 330, 
there were 118 (36 %) with diabetes for more than 10 years, 
and 129 (39%) were insulin requiring. About a quarter 

(26%) of the patients had attended diabetes education. 
Only 18% of the subjects received proper foot self-care 
from the Diabetes Center. 
 
The mean (±SD) knowledge and practice scores were 
86.7% (± 16) or good and 63.2% (± 8.7) or satisfactory.  
 
Among the 330 respondents, 82.7%, 13.3%, and 3.9% had 
good, satisfactory, and poor knowledge, respectively. 
Nearly one-third (31.5%) of respondents gave an incorrect 
answer or “I don’t know” when asked if lukewarm water 
should be used for washing the feet. More than half (53%) 
of the patients were not aware that lotion should not be 
applied in between toes, and that talcum powder be used 
to keep the areas between the toes dry.  
 
Regarding the level of practice on foot self-care, only 
22.4% had good practice while 71.2% and 6.4% had 
satisfactory and poor scores, respectively. Majority of the 
patients examined their feet daily (76%), washed their feet 
daily (97%), did not use nylon stockings (71%), never used 
pointed shoes (77%), did not place their feet near hot 
objects (83 to 96%) and did not use corn paints or plasters 
(72%). More than half checked their shoes before putting 
them on (57%), dried the areas between the toes (63%), did 
not put lotion in between toes (54%), often checked that 
their feet were dry after washing (60%) and cut their 
toenails weekly (61%).  
 
Although 71% of patients had satisfactory practice scores, 
there were foot care practices that were not observed by 
patients. Majority of them did not use lotion on their feet 
(60%), did not regularly inspect their footwear after 
taking them off (69%), and did not wear slippers most of 
the time (77%). More than 30% of the patients never 
practiced breaking-in new shoes, never wore seamless 
socks, wore shoes without socks and never checked the 
temperature of the water they used for washing feet. 
More than 60% never used dressing when they had 
blisters or wounds on their feet. About 45% walked 
barefoot indoors and about 13% walked barefoot 
outdoors.  
 
We conducted simple binary logistic regression to 
determine factors associated with knowledge scores (Table 
2). Patients who received diabetes education were twice as 
likely to have a knowledge score above 70% (OR 2.41, 
95%CI, 1.09 to 5.32; p=0.03). Similarly, compared to 
patients who received diabetic care in private clinics, 
patients who attended the charity outpatient clinic were 
nearly three times as likely to have a knowledge score 
above 70% (OR 2.8, 95% CI, 1.32 to 5.96; p=0.007).  
 
In the final model, however, there was insufficient 
evidence to establish an association between foot 
care/diabetes education (adjusted OR 1.63, 95% CI, 0.68 to 
3.90) or receiving diabetes care in the OPD (adjusted OR 
2.28, 95% CI, 1.00 to 5.22) with knowledge scores. 

Health care professionals and educators may use the 
results of this study in the formulation of modules for 
diabetes-related education. 
 
METHODOLOGY 
 
This cross-sectional analytical study was conducted for 3 
months among patients with diabetes who consulted at 
the Outpatient Clinics of the Chinese General Hospital and 
Medical Center (CGHMC), a tertiary level hospital in 
Manila, Philippines. The study protocol and informed 
consent forms were submitted to and approved by the 
institutional Research Ethics Review Board.  
 
The authors used the Knowledge questionnaire developed 
by Hasnain and colleagues and the Nottingham 
Assessment of Functional Foot Care (NAFFC) 
(Appendices 1 and 2).10,11 Both questionnaires were 
translated to the local vernacular to ensure that these 
would be fully understood by the patients (Appendices 3 
and 4). Language experts in Filipino and English 
performed the forward and back translations, respectively. 
Ten respondents deemed eligible by the inclusion and 
exclusion criteria provided their opinion regarding the 
relevance and phrasing of the Filipino translated 
questions. Eight internal medicine specialists and 
subspecialists evaluated content validity of the final 
forward translated questionnaires, while 10 patients were 
asked to assess face validity. To determine if the Filipino 
version would elicit the same answers over time, it was 
administered twice to 10 respondents with an interval of 
three days in-between. Reliability of answers was 
analyzed using the test-retest method.12 

 
Patients with type 1 or type 2 diabetes of any duration, age 
18 years and older, were recruited for the actual survey. 
They must be able to read, comprehend and understand 
Filipino or English, and consent to participate in the study. 
The diagnosis of diabetes mellitus was based on the Unite 
for Diabetes Philippines Clinical Practice Guidelines: 
fasting plasma glucose ≥126 mg/dL (7.0 mmol/L) after an 
overnight fast, two-hour plasma glucose ≥200 mg/dL (11.1 
mmol/L) during an oral glucose tolerance test, or random 
plasma glucose ≥200 mg/dL (11.1 mmol/L) in a patient 
with classic symptoms of hyperglycemia or with signs and 
symptoms of hyperglycemic crisis.13 Exclusion criteria 
were impaired fasting glucose, impaired glucose tolerance 
and gestational diabetes.  
 
To ensure a high response rate, the principal investigator 
conducted a recruitment process and gave cover letters in 
English and Filipino to fully explain the purpose of the 
study, its significance, its risks and benefits and the 
personal information needed. It was emphasized that the 
results of this study will be used to improve how 
healthcare providers may improve diabetes education on 
proper foot self-care. Patients who qualified and gave 
consent were then recruited.  

The respondents were encouraged to complete all the 
questionnaires. Pamphlets on proper foot care were given 
to the patients after participating in the study as a form of 
incentive. Patients were also advised on proper foot care 
after answering the questionnaire. As a matter of post-
study intervention and correction of incorrect answers in 
the Knowledge and Practice Questionnaire, the authors 
taught the respondents proper foot care practice after their 
participation in the study. 
 
Information collected per respondent included age, 
gender, address, contact number, duration of diabetes, 
family history of diabetes, medications, educational 
attainment, smoking history, family monthly income 
bracket (to assess economic status based on the Philippine 
Statistics Authority income bracket),14 latest HbA1c when 
available, and where the patient received diabetes care 
and information on diabetes foot care. Patient history and 
present foot problems such as ulcers, blisters, calluses, 
wounds, non-healing wounds for more than two weeks, 
foot surgery (debridement or amputation) and paresthesia 
were likewise recorded. 
 
The authors used a 15-item questionnaire answerable with 
“yes,” “no” and “I don’t know” on knowledge of diabetic 
foot care developed by Hasnain et al., and used by the 
groups of Muhammad-Lufti and Seid (Appendix 1).10,15,16 
Knowledge score was determined based on the proportion 
of correct answers. The level of knowledge was assessed 
as good if the score was more than 70% (11 to 15 correct 
answers out of 15). Scores of 50 to 70% (8 to 10 correct 
answers) were categorized as satisfactory knowledge. 
Scores less than 50% (7 or below correct answers) were 
evaluated as poor knowledge.  
 
Responses to questions of the translated NAFFC were 
recorded on a categorical scale (scored 0 to 3) according to 
the frequency of occurrence of the behavior.11 The NAFFC 
consists of 29 independent questions (Appendix 2). 
Pictures of examples of footwear accompanied the 
questionnaires. Scoring on practice was arbitrarily gauged 
as good for scores more than 70% (61 and above). Scores 
of 50 to 70% (43 to 60) were considered satisfactory 
practice. Scores less than 50% (42 and below) were labeled 
as poor practice.  
 
A minimum of 324 subjects was required for this study 
based on a level of significance of 5%, with a desired 
width of confidence interval of 10% and a prevalence of 
30.1% of good knowledge of diabetic foot care among 
patients with diabetes mellitus, as noted in the reference 
article by Desalu et al.17,18  
 
Descriptive statistics were used to summarize the clinical 
characteristics of the patients. Frequency and proportion 
were used for nominal variables, while mean and standard 
deviation (SD) were applied for interval/ratio variables. 
Wilcoxon signed rank test was used to determine the 
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content validity of the translated questionnaire using 
ratings from the panel of experts. Odds ratios and 
corresponding 95% confidence intervals from binary 
logistic regression were computed to determine significant 
predictors for good knowledge and practice of diabetic 
patients. All valid data were included in the analysis. 
Missing variables were neither replaced nor estimated. 
Null hypothesis was rejected at 0.05 α-level of significance. 
STATA 12.0 was used for data analysis.19 
 
RESULTS 
 
We enrolled a total of 330 patients for this study, with a 
mean age (±SD) of 59.09 (±12.69) years. They were 
predominantly female (66%) and married (65%). Half of 
the patients were unemployed, and half were at least 
college graduates. Approximately 4 in 10 patients had a 
monthly family income of below PhP 15,000 (Table 1).  
 
Table 1. Socio-demographic and diabetes-related profile 
of the individuals with diabetes 
Characteristic Frequency (%) 
Mean age, yr 59.09 ± 12.69 
Female gender 218 (66.06) 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
38 (11.52) 
223 (67.57) 
69 (20.91)  

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
166 (50.30) 
74 (22.42) 
67 (20.30) 
23 (6.97) 

Educational attainment 
   No formal training 
   Elementary 
   High school graduate 
   Vocational 
   College graduate 
   Postgraduate 

 
6 (1.82) 
38 (11.52) 
94 (28.48) 
8 (2.42) 
161 (48.79) 
23 (6.97) 

Monthly family income, PhPa 
   Below 15,000 
   15,000 to 32,000 
   32,000 to 80,000 
   80,000 to 120,000 
   More than 120,000 

 
143 (43.33) 
93 (28.18) 
45 (13.64) 
26 (7.88) 
23 (6.97) 

Mean duration of diabetes 
   Less than a year 
   1 to 5 years 
   5 to 10 years 
   More than 10 years 

 
43 (13.03) 
94 (28.48) 
75 (22.73) 
118 (35.76) 

Medication 
   None 
   Oral 
   Insulin-requiring 

 
3 (0.91) 
198 (60) 
129 (39.09) 

Attended diabetes education 85 (25.76) 
Information source of diabetic foot care 
   Diabetes Center 
   Reading materials 
   Doctor 
   Relatives/neighbors 
   Lay forum/lectures 
   No information 

 
61 (18.48) 
73 (22.12) 
134 (40.61) 
33 (10) 
39 (11.82) 
106 (32.12) 

Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
227 (68.79) 
103 (31.21) 

Family history of diabetes 221 (66.97) 
Previous smoker/Smoker 96 (29.09) 
Mean HbA1cb 7.57 ± 2.06 

 
 
Table 1 provides the clinical profile of the patients. Of 330, 
there were 118 (36 %) with diabetes for more than 10 years, 
and 129 (39%) were insulin requiring. About a quarter 

(26%) of the patients had attended diabetes education. 
Only 18% of the subjects received proper foot self-care 
from the Diabetes Center. 
 
The mean (±SD) knowledge and practice scores were 
86.7% (± 16) or good and 63.2% (± 8.7) or satisfactory.  
 
Among the 330 respondents, 82.7%, 13.3%, and 3.9% had 
good, satisfactory, and poor knowledge, respectively. 
Nearly one-third (31.5%) of respondents gave an incorrect 
answer or “I don’t know” when asked if lukewarm water 
should be used for washing the feet. More than half (53%) 
of the patients were not aware that lotion should not be 
applied in between toes, and that talcum powder be used 
to keep the areas between the toes dry.  
 
Regarding the level of practice on foot self-care, only 
22.4% had good practice while 71.2% and 6.4% had 
satisfactory and poor scores, respectively. Majority of the 
patients examined their feet daily (76%), washed their feet 
daily (97%), did not use nylon stockings (71%), never used 
pointed shoes (77%), did not place their feet near hot 
objects (83 to 96%) and did not use corn paints or plasters 
(72%). More than half checked their shoes before putting 
them on (57%), dried the areas between the toes (63%), did 
not put lotion in between toes (54%), often checked that 
their feet were dry after washing (60%) and cut their 
toenails weekly (61%).  
 
Although 71% of patients had satisfactory practice scores, 
there were foot care practices that were not observed by 
patients. Majority of them did not use lotion on their feet 
(60%), did not regularly inspect their footwear after 
taking them off (69%), and did not wear slippers most of 
the time (77%). More than 30% of the patients never 
practiced breaking-in new shoes, never wore seamless 
socks, wore shoes without socks and never checked the 
temperature of the water they used for washing feet. 
More than 60% never used dressing when they had 
blisters or wounds on their feet. About 45% walked 
barefoot indoors and about 13% walked barefoot 
outdoors.  
 
We conducted simple binary logistic regression to 
determine factors associated with knowledge scores (Table 
2). Patients who received diabetes education were twice as 
likely to have a knowledge score above 70% (OR 2.41, 
95%CI, 1.09 to 5.32; p=0.03). Similarly, compared to 
patients who received diabetic care in private clinics, 
patients who attended the charity outpatient clinic were 
nearly three times as likely to have a knowledge score 
above 70% (OR 2.8, 95% CI, 1.32 to 5.96; p=0.007).  
 
In the final model, however, there was insufficient 
evidence to establish an association between foot 
care/diabetes education (adjusted OR 1.63, 95% CI, 0.68 to 
3.90) or receiving diabetes care in the OPD (adjusted OR 
2.28, 95% CI, 1.00 to 5.22) with knowledge scores. 

Health care professionals and educators may use the 
results of this study in the formulation of modules for 
diabetes-related education. 
 
METHODOLOGY 
 
This cross-sectional analytical study was conducted for 3 
months among patients with diabetes who consulted at 
the Outpatient Clinics of the Chinese General Hospital and 
Medical Center (CGHMC), a tertiary level hospital in 
Manila, Philippines. The study protocol and informed 
consent forms were submitted to and approved by the 
institutional Research Ethics Review Board.  
 
The authors used the Knowledge questionnaire developed 
by Hasnain and colleagues and the Nottingham 
Assessment of Functional Foot Care (NAFFC) 
(Appendices 1 and 2).10,11 Both questionnaires were 
translated to the local vernacular to ensure that these 
would be fully understood by the patients (Appendices 3 
and 4). Language experts in Filipino and English 
performed the forward and back translations, respectively. 
Ten respondents deemed eligible by the inclusion and 
exclusion criteria provided their opinion regarding the 
relevance and phrasing of the Filipino translated 
questions. Eight internal medicine specialists and 
subspecialists evaluated content validity of the final 
forward translated questionnaires, while 10 patients were 
asked to assess face validity. To determine if the Filipino 
version would elicit the same answers over time, it was 
administered twice to 10 respondents with an interval of 
three days in-between. Reliability of answers was 
analyzed using the test-retest method.12 

 
Patients with type 1 or type 2 diabetes of any duration, age 
18 years and older, were recruited for the actual survey. 
They must be able to read, comprehend and understand 
Filipino or English, and consent to participate in the study. 
The diagnosis of diabetes mellitus was based on the Unite 
for Diabetes Philippines Clinical Practice Guidelines: 
fasting plasma glucose ≥126 mg/dL (7.0 mmol/L) after an 
overnight fast, two-hour plasma glucose ≥200 mg/dL (11.1 
mmol/L) during an oral glucose tolerance test, or random 
plasma glucose ≥200 mg/dL (11.1 mmol/L) in a patient 
with classic symptoms of hyperglycemia or with signs and 
symptoms of hyperglycemic crisis.13 Exclusion criteria 
were impaired fasting glucose, impaired glucose tolerance 
and gestational diabetes.  
 
To ensure a high response rate, the principal investigator 
conducted a recruitment process and gave cover letters in 
English and Filipino to fully explain the purpose of the 
study, its significance, its risks and benefits and the 
personal information needed. It was emphasized that the 
results of this study will be used to improve how 
healthcare providers may improve diabetes education on 
proper foot self-care. Patients who qualified and gave 
consent were then recruited.  

The respondents were encouraged to complete all the 
questionnaires. Pamphlets on proper foot care were given 
to the patients after participating in the study as a form of 
incentive. Patients were also advised on proper foot care 
after answering the questionnaire. As a matter of post-
study intervention and correction of incorrect answers in 
the Knowledge and Practice Questionnaire, the authors 
taught the respondents proper foot care practice after their 
participation in the study. 
 
Information collected per respondent included age, 
gender, address, contact number, duration of diabetes, 
family history of diabetes, medications, educational 
attainment, smoking history, family monthly income 
bracket (to assess economic status based on the Philippine 
Statistics Authority income bracket),14 latest HbA1c when 
available, and where the patient received diabetes care 
and information on diabetes foot care. Patient history and 
present foot problems such as ulcers, blisters, calluses, 
wounds, non-healing wounds for more than two weeks, 
foot surgery (debridement or amputation) and paresthesia 
were likewise recorded. 
 
The authors used a 15-item questionnaire answerable with 
“yes,” “no” and “I don’t know” on knowledge of diabetic 
foot care developed by Hasnain et al., and used by the 
groups of Muhammad-Lufti and Seid (Appendix 1).10,15,16 
Knowledge score was determined based on the proportion 
of correct answers. The level of knowledge was assessed 
as good if the score was more than 70% (11 to 15 correct 
answers out of 15). Scores of 50 to 70% (8 to 10 correct 
answers) were categorized as satisfactory knowledge. 
Scores less than 50% (7 or below correct answers) were 
evaluated as poor knowledge.  
 
Responses to questions of the translated NAFFC were 
recorded on a categorical scale (scored 0 to 3) according to 
the frequency of occurrence of the behavior.11 The NAFFC 
consists of 29 independent questions (Appendix 2). 
Pictures of examples of footwear accompanied the 
questionnaires. Scoring on practice was arbitrarily gauged 
as good for scores more than 70% (61 and above). Scores 
of 50 to 70% (43 to 60) were considered satisfactory 
practice. Scores less than 50% (42 and below) were labeled 
as poor practice.  
 
A minimum of 324 subjects was required for this study 
based on a level of significance of 5%, with a desired 
width of confidence interval of 10% and a prevalence of 
30.1% of good knowledge of diabetic foot care among 
patients with diabetes mellitus, as noted in the reference 
article by Desalu et al.17,18  
 
Descriptive statistics were used to summarize the clinical 
characteristics of the patients. Frequency and proportion 
were used for nominal variables, while mean and standard 
deviation (SD) were applied for interval/ratio variables. 
Wilcoxon signed rank test was used to determine the 
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content validity of the translated questionnaire using 
ratings from the panel of experts. Odds ratios and 
corresponding 95% confidence intervals from binary 
logistic regression were computed to determine significant 
predictors for good knowledge and practice of diabetic 
patients. All valid data were included in the analysis. 
Missing variables were neither replaced nor estimated. 
Null hypothesis was rejected at 0.05 α-level of significance. 
STATA 12.0 was used for data analysis.19 
 
RESULTS 
 
We enrolled a total of 330 patients for this study, with a 
mean age (±SD) of 59.09 (±12.69) years. They were 
predominantly female (66%) and married (65%). Half of 
the patients were unemployed, and half were at least 
college graduates. Approximately 4 in 10 patients had a 
monthly family income of below PhP 15,000 (Table 1).  
 
Table 1. Socio-demographic and diabetes-related profile 
of the individuals with diabetes 
Characteristic Frequency (%) 
Mean age, yr 59.09 ± 12.69 
Female gender 218 (66.06) 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
38 (11.52) 
223 (67.57) 
69 (20.91)  

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
166 (50.30) 
74 (22.42) 
67 (20.30) 
23 (6.97) 

Educational attainment 
   No formal training 
   Elementary 
   High school graduate 
   Vocational 
   College graduate 
   Postgraduate 

 
6 (1.82) 
38 (11.52) 
94 (28.48) 
8 (2.42) 
161 (48.79) 
23 (6.97) 

Monthly family income, PhPa 
   Below 15,000 
   15,000 to 32,000 
   32,000 to 80,000 
   80,000 to 120,000 
   More than 120,000 

 
143 (43.33) 
93 (28.18) 
45 (13.64) 
26 (7.88) 
23 (6.97) 

Mean duration of diabetes 
   Less than a year 
   1 to 5 years 
   5 to 10 years 
   More than 10 years 

 
43 (13.03) 
94 (28.48) 
75 (22.73) 
118 (35.76) 

Medication 
   None 
   Oral 
   Insulin-requiring 

 
3 (0.91) 
198 (60) 
129 (39.09) 

Attended diabetes education 85 (25.76) 
Information source of diabetic foot care 
   Diabetes Center 
   Reading materials 
   Doctor 
   Relatives/neighbors 
   Lay forum/lectures 
   No information 

 
61 (18.48) 
73 (22.12) 
134 (40.61) 
33 (10) 
39 (11.82) 
106 (32.12) 

Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
227 (68.79) 
103 (31.21) 

Family history of diabetes 221 (66.97) 
Previous smoker/Smoker 96 (29.09) 
Mean HbA1cb 7.57 ± 2.06 

 
 
Table 1 provides the clinical profile of the patients. Of 330, 
there were 118 (36 %) with diabetes for more than 10 years, 
and 129 (39%) were insulin requiring. About a quarter 

(26%) of the patients had attended diabetes education. 
Only 18% of the subjects received proper foot self-care 
from the Diabetes Center. 
 
The mean (±SD) knowledge and practice scores were 
86.7% (± 16) or good and 63.2% (± 8.7) or satisfactory.  
 
Among the 330 respondents, 82.7%, 13.3%, and 3.9% had 
good, satisfactory, and poor knowledge, respectively. 
Nearly one-third (31.5%) of respondents gave an incorrect 
answer or “I don’t know” when asked if lukewarm water 
should be used for washing the feet. More than half (53%) 
of the patients were not aware that lotion should not be 
applied in between toes, and that talcum powder be used 
to keep the areas between the toes dry.  
 
Regarding the level of practice on foot self-care, only 
22.4% had good practice while 71.2% and 6.4% had 
satisfactory and poor scores, respectively. Majority of the 
patients examined their feet daily (76%), washed their feet 
daily (97%), did not use nylon stockings (71%), never used 
pointed shoes (77%), did not place their feet near hot 
objects (83 to 96%) and did not use corn paints or plasters 
(72%). More than half checked their shoes before putting 
them on (57%), dried the areas between the toes (63%), did 
not put lotion in between toes (54%), often checked that 
their feet were dry after washing (60%) and cut their 
toenails weekly (61%).  
 
Although 71% of patients had satisfactory practice scores, 
there were foot care practices that were not observed by 
patients. Majority of them did not use lotion on their feet 
(60%), did not regularly inspect their footwear after 
taking them off (69%), and did not wear slippers most of 
the time (77%). More than 30% of the patients never 
practiced breaking-in new shoes, never wore seamless 
socks, wore shoes without socks and never checked the 
temperature of the water they used for washing feet. 
More than 60% never used dressing when they had 
blisters or wounds on their feet. About 45% walked 
barefoot indoors and about 13% walked barefoot 
outdoors.  
 
We conducted simple binary logistic regression to 
determine factors associated with knowledge scores (Table 
2). Patients who received diabetes education were twice as 
likely to have a knowledge score above 70% (OR 2.41, 
95%CI, 1.09 to 5.32; p=0.03). Similarly, compared to 
patients who received diabetic care in private clinics, 
patients who attended the charity outpatient clinic were 
nearly three times as likely to have a knowledge score 
above 70% (OR 2.8, 95% CI, 1.32 to 5.96; p=0.007).  
 
In the final model, however, there was insufficient 
evidence to establish an association between foot 
care/diabetes education (adjusted OR 1.63, 95% CI, 0.68 to 
3.90) or receiving diabetes care in the OPD (adjusted OR 
2.28, 95% CI, 1.00 to 5.22) with knowledge scores. 

Health care professionals and educators may use the 
results of this study in the formulation of modules for 
diabetes-related education. 
 
METHODOLOGY 
 
This cross-sectional analytical study was conducted for 3 
months among patients with diabetes who consulted at 
the Outpatient Clinics of the Chinese General Hospital and 
Medical Center (CGHMC), a tertiary level hospital in 
Manila, Philippines. The study protocol and informed 
consent forms were submitted to and approved by the 
institutional Research Ethics Review Board.  
 
The authors used the Knowledge questionnaire developed 
by Hasnain and colleagues and the Nottingham 
Assessment of Functional Foot Care (NAFFC) 
(Appendices 1 and 2).10,11 Both questionnaires were 
translated to the local vernacular to ensure that these 
would be fully understood by the patients (Appendices 3 
and 4). Language experts in Filipino and English 
performed the forward and back translations, respectively. 
Ten respondents deemed eligible by the inclusion and 
exclusion criteria provided their opinion regarding the 
relevance and phrasing of the Filipino translated 
questions. Eight internal medicine specialists and 
subspecialists evaluated content validity of the final 
forward translated questionnaires, while 10 patients were 
asked to assess face validity. To determine if the Filipino 
version would elicit the same answers over time, it was 
administered twice to 10 respondents with an interval of 
three days in-between. Reliability of answers was 
analyzed using the test-retest method.12 

 
Patients with type 1 or type 2 diabetes of any duration, age 
18 years and older, were recruited for the actual survey. 
They must be able to read, comprehend and understand 
Filipino or English, and consent to participate in the study. 
The diagnosis of diabetes mellitus was based on the Unite 
for Diabetes Philippines Clinical Practice Guidelines: 
fasting plasma glucose ≥126 mg/dL (7.0 mmol/L) after an 
overnight fast, two-hour plasma glucose ≥200 mg/dL (11.1 
mmol/L) during an oral glucose tolerance test, or random 
plasma glucose ≥200 mg/dL (11.1 mmol/L) in a patient 
with classic symptoms of hyperglycemia or with signs and 
symptoms of hyperglycemic crisis.13 Exclusion criteria 
were impaired fasting glucose, impaired glucose tolerance 
and gestational diabetes.  
 
To ensure a high response rate, the principal investigator 
conducted a recruitment process and gave cover letters in 
English and Filipino to fully explain the purpose of the 
study, its significance, its risks and benefits and the 
personal information needed. It was emphasized that the 
results of this study will be used to improve how 
healthcare providers may improve diabetes education on 
proper foot self-care. Patients who qualified and gave 
consent were then recruited.  

The respondents were encouraged to complete all the 
questionnaires. Pamphlets on proper foot care were given 
to the patients after participating in the study as a form of 
incentive. Patients were also advised on proper foot care 
after answering the questionnaire. As a matter of post-
study intervention and correction of incorrect answers in 
the Knowledge and Practice Questionnaire, the authors 
taught the respondents proper foot care practice after their 
participation in the study. 
 
Information collected per respondent included age, 
gender, address, contact number, duration of diabetes, 
family history of diabetes, medications, educational 
attainment, smoking history, family monthly income 
bracket (to assess economic status based on the Philippine 
Statistics Authority income bracket),14 latest HbA1c when 
available, and where the patient received diabetes care 
and information on diabetes foot care. Patient history and 
present foot problems such as ulcers, blisters, calluses, 
wounds, non-healing wounds for more than two weeks, 
foot surgery (debridement or amputation) and paresthesia 
were likewise recorded. 
 
The authors used a 15-item questionnaire answerable with 
“yes,” “no” and “I don’t know” on knowledge of diabetic 
foot care developed by Hasnain et al., and used by the 
groups of Muhammad-Lufti and Seid (Appendix 1).10,15,16 
Knowledge score was determined based on the proportion 
of correct answers. The level of knowledge was assessed 
as good if the score was more than 70% (11 to 15 correct 
answers out of 15). Scores of 50 to 70% (8 to 10 correct 
answers) were categorized as satisfactory knowledge. 
Scores less than 50% (7 or below correct answers) were 
evaluated as poor knowledge.  
 
Responses to questions of the translated NAFFC were 
recorded on a categorical scale (scored 0 to 3) according to 
the frequency of occurrence of the behavior.11 The NAFFC 
consists of 29 independent questions (Appendix 2). 
Pictures of examples of footwear accompanied the 
questionnaires. Scoring on practice was arbitrarily gauged 
as good for scores more than 70% (61 and above). Scores 
of 50 to 70% (43 to 60) were considered satisfactory 
practice. Scores less than 50% (42 and below) were labeled 
as poor practice.  
 
A minimum of 324 subjects was required for this study 
based on a level of significance of 5%, with a desired 
width of confidence interval of 10% and a prevalence of 
30.1% of good knowledge of diabetic foot care among 
patients with diabetes mellitus, as noted in the reference 
article by Desalu et al.17,18  
 
Descriptive statistics were used to summarize the clinical 
characteristics of the patients. Frequency and proportion 
were used for nominal variables, while mean and standard 
deviation (SD) were applied for interval/ratio variables. 
Wilcoxon signed rank test was used to determine the 
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content validity of the translated questionnaire using 
ratings from the panel of experts. Odds ratios and 
corresponding 95% confidence intervals from binary 
logistic regression were computed to determine significant 
predictors for good knowledge and practice of diabetic 
patients. All valid data were included in the analysis. 
Missing variables were neither replaced nor estimated. 
Null hypothesis was rejected at 0.05 α-level of significance. 
STATA 12.0 was used for data analysis.19 
 
RESULTS 
 
We enrolled a total of 330 patients for this study, with a 
mean age (±SD) of 59.09 (±12.69) years. They were 
predominantly female (66%) and married (65%). Half of 
the patients were unemployed, and half were at least 
college graduates. Approximately 4 in 10 patients had a 
monthly family income of below PhP 15,000 (Table 1).  
 
Table 1. Socio-demographic and diabetes-related profile 
of the individuals with diabetes 
Characteristic Frequency (%) 
Mean age, yr 59.09 ± 12.69 
Female gender 218 (66.06) 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
38 (11.52) 
223 (67.57) 
69 (20.91)  

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
166 (50.30) 
74 (22.42) 
67 (20.30) 
23 (6.97) 

Educational attainment 
   No formal training 
   Elementary 
   High school graduate 
   Vocational 
   College graduate 
   Postgraduate 

 
6 (1.82) 
38 (11.52) 
94 (28.48) 
8 (2.42) 
161 (48.79) 
23 (6.97) 

Monthly family income, PhPa 
   Below 15,000 
   15,000 to 32,000 
   32,000 to 80,000 
   80,000 to 120,000 
   More than 120,000 

 
143 (43.33) 
93 (28.18) 
45 (13.64) 
26 (7.88) 
23 (6.97) 

Mean duration of diabetes 
   Less than a year 
   1 to 5 years 
   5 to 10 years 
   More than 10 years 

 
43 (13.03) 
94 (28.48) 
75 (22.73) 
118 (35.76) 

Medication 
   None 
   Oral 
   Insulin-requiring 

 
3 (0.91) 
198 (60) 
129 (39.09) 

Attended diabetes education 85 (25.76) 
Information source of diabetic foot care 
   Diabetes Center 
   Reading materials 
   Doctor 
   Relatives/neighbors 
   Lay forum/lectures 
   No information 

 
61 (18.48) 
73 (22.12) 
134 (40.61) 
33 (10) 
39 (11.82) 
106 (32.12) 

Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
227 (68.79) 
103 (31.21) 

Family history of diabetes 221 (66.97) 
Previous smoker/Smoker 96 (29.09) 
Mean HbA1cb 7.57 ± 2.06 

 
 
Table 1 provides the clinical profile of the patients. Of 330, 
there were 118 (36 %) with diabetes for more than 10 years, 
and 129 (39%) were insulin requiring. About a quarter 

(26%) of the patients had attended diabetes education. 
Only 18% of the subjects received proper foot self-care 
from the Diabetes Center. 
 
The mean (±SD) knowledge and practice scores were 
86.7% (± 16) or good and 63.2% (± 8.7) or satisfactory.  
 
Among the 330 respondents, 82.7%, 13.3%, and 3.9% had 
good, satisfactory, and poor knowledge, respectively. 
Nearly one-third (31.5%) of respondents gave an incorrect 
answer or “I don’t know” when asked if lukewarm water 
should be used for washing the feet. More than half (53%) 
of the patients were not aware that lotion should not be 
applied in between toes, and that talcum powder be used 
to keep the areas between the toes dry.  
 
Regarding the level of practice on foot self-care, only 
22.4% had good practice while 71.2% and 6.4% had 
satisfactory and poor scores, respectively. Majority of the 
patients examined their feet daily (76%), washed their feet 
daily (97%), did not use nylon stockings (71%), never used 
pointed shoes (77%), did not place their feet near hot 
objects (83 to 96%) and did not use corn paints or plasters 
(72%). More than half checked their shoes before putting 
them on (57%), dried the areas between the toes (63%), did 
not put lotion in between toes (54%), often checked that 
their feet were dry after washing (60%) and cut their 
toenails weekly (61%).  
 
Although 71% of patients had satisfactory practice scores, 
there were foot care practices that were not observed by 
patients. Majority of them did not use lotion on their feet 
(60%), did not regularly inspect their footwear after 
taking them off (69%), and did not wear slippers most of 
the time (77%). More than 30% of the patients never 
practiced breaking-in new shoes, never wore seamless 
socks, wore shoes without socks and never checked the 
temperature of the water they used for washing feet. 
More than 60% never used dressing when they had 
blisters or wounds on their feet. About 45% walked 
barefoot indoors and about 13% walked barefoot 
outdoors.  
 
We conducted simple binary logistic regression to 
determine factors associated with knowledge scores (Table 
2). Patients who received diabetes education were twice as 
likely to have a knowledge score above 70% (OR 2.41, 
95%CI, 1.09 to 5.32; p=0.03). Similarly, compared to 
patients who received diabetic care in private clinics, 
patients who attended the charity outpatient clinic were 
nearly three times as likely to have a knowledge score 
above 70% (OR 2.8, 95% CI, 1.32 to 5.96; p=0.007).  
 
In the final model, however, there was insufficient 
evidence to establish an association between foot 
care/diabetes education (adjusted OR 1.63, 95% CI, 0.68 to 
3.90) or receiving diabetes care in the OPD (adjusted OR 
2.28, 95% CI, 1.00 to 5.22) with knowledge scores. 

Health care professionals and educators may use the 
results of this study in the formulation of modules for 
diabetes-related education. 
 
METHODOLOGY 
 
This cross-sectional analytical study was conducted for 3 
months among patients with diabetes who consulted at 
the Outpatient Clinics of the Chinese General Hospital and 
Medical Center (CGHMC), a tertiary level hospital in 
Manila, Philippines. The study protocol and informed 
consent forms were submitted to and approved by the 
institutional Research Ethics Review Board.  
 
The authors used the Knowledge questionnaire developed 
by Hasnain and colleagues and the Nottingham 
Assessment of Functional Foot Care (NAFFC) 
(Appendices 1 and 2).10,11 Both questionnaires were 
translated to the local vernacular to ensure that these 
would be fully understood by the patients (Appendices 3 
and 4). Language experts in Filipino and English 
performed the forward and back translations, respectively. 
Ten respondents deemed eligible by the inclusion and 
exclusion criteria provided their opinion regarding the 
relevance and phrasing of the Filipino translated 
questions. Eight internal medicine specialists and 
subspecialists evaluated content validity of the final 
forward translated questionnaires, while 10 patients were 
asked to assess face validity. To determine if the Filipino 
version would elicit the same answers over time, it was 
administered twice to 10 respondents with an interval of 
three days in-between. Reliability of answers was 
analyzed using the test-retest method.12 

 
Patients with type 1 or type 2 diabetes of any duration, age 
18 years and older, were recruited for the actual survey. 
They must be able to read, comprehend and understand 
Filipino or English, and consent to participate in the study. 
The diagnosis of diabetes mellitus was based on the Unite 
for Diabetes Philippines Clinical Practice Guidelines: 
fasting plasma glucose ≥126 mg/dL (7.0 mmol/L) after an 
overnight fast, two-hour plasma glucose ≥200 mg/dL (11.1 
mmol/L) during an oral glucose tolerance test, or random 
plasma glucose ≥200 mg/dL (11.1 mmol/L) in a patient 
with classic symptoms of hyperglycemia or with signs and 
symptoms of hyperglycemic crisis.13 Exclusion criteria 
were impaired fasting glucose, impaired glucose tolerance 
and gestational diabetes.  
 
To ensure a high response rate, the principal investigator 
conducted a recruitment process and gave cover letters in 
English and Filipino to fully explain the purpose of the 
study, its significance, its risks and benefits and the 
personal information needed. It was emphasized that the 
results of this study will be used to improve how 
healthcare providers may improve diabetes education on 
proper foot self-care. Patients who qualified and gave 
consent were then recruited.  

The respondents were encouraged to complete all the 
questionnaires. Pamphlets on proper foot care were given 
to the patients after participating in the study as a form of 
incentive. Patients were also advised on proper foot care 
after answering the questionnaire. As a matter of post-
study intervention and correction of incorrect answers in 
the Knowledge and Practice Questionnaire, the authors 
taught the respondents proper foot care practice after their 
participation in the study. 
 
Information collected per respondent included age, 
gender, address, contact number, duration of diabetes, 
family history of diabetes, medications, educational 
attainment, smoking history, family monthly income 
bracket (to assess economic status based on the Philippine 
Statistics Authority income bracket),14 latest HbA1c when 
available, and where the patient received diabetes care 
and information on diabetes foot care. Patient history and 
present foot problems such as ulcers, blisters, calluses, 
wounds, non-healing wounds for more than two weeks, 
foot surgery (debridement or amputation) and paresthesia 
were likewise recorded. 
 
The authors used a 15-item questionnaire answerable with 
“yes,” “no” and “I don’t know” on knowledge of diabetic 
foot care developed by Hasnain et al., and used by the 
groups of Muhammad-Lufti and Seid (Appendix 1).10,15,16 
Knowledge score was determined based on the proportion 
of correct answers. The level of knowledge was assessed 
as good if the score was more than 70% (11 to 15 correct 
answers out of 15). Scores of 50 to 70% (8 to 10 correct 
answers) were categorized as satisfactory knowledge. 
Scores less than 50% (7 or below correct answers) were 
evaluated as poor knowledge.  
 
Responses to questions of the translated NAFFC were 
recorded on a categorical scale (scored 0 to 3) according to 
the frequency of occurrence of the behavior.11 The NAFFC 
consists of 29 independent questions (Appendix 2). 
Pictures of examples of footwear accompanied the 
questionnaires. Scoring on practice was arbitrarily gauged 
as good for scores more than 70% (61 and above). Scores 
of 50 to 70% (43 to 60) were considered satisfactory 
practice. Scores less than 50% (42 and below) were labeled 
as poor practice.  
 
A minimum of 324 subjects was required for this study 
based on a level of significance of 5%, with a desired 
width of confidence interval of 10% and a prevalence of 
30.1% of good knowledge of diabetic foot care among 
patients with diabetes mellitus, as noted in the reference 
article by Desalu et al.17,18  
 
Descriptive statistics were used to summarize the clinical 
characteristics of the patients. Frequency and proportion 
were used for nominal variables, while mean and standard 
deviation (SD) were applied for interval/ratio variables. 
Wilcoxon signed rank test was used to determine the 
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DISCUSSION 
 
The study results show that majority of patients (83%) had 
good knowledge and only a small proportion (22%) had a 
good score on practice on foot care.  
 
About a third of the subjects were not knowledgeable that 
lukewarm water should be used for washing the feet and 
that the temperature of the water should be checked first 
before using it to wash the feet. More than half of the 
patients were not aware about the proper use of lotion and 
talcum powder on the feet. The above good practices were 
also not practiced by patients with diabetes in Pakistan and 
Malaysia.10,15 Owing to our country’s tropical climate and 
the general unavailability of water temperature control 
devices in many households, most Filipinos use water that 
comes out of the tap or shower without checking the 
temperature. Also, because the common footwear of many 
Filipinos are open-type sandals, the subjects may not have 
found it necessary to use talcum powder to keep the 
interdigital spaces on their feet dry. This finding indicates 
that healthcare providers may not have emphasized proper 
use of lotion and talcum powder in these patients.  
 
Good scores on knowledge were comparable to findings 
in India, where 75% had good knowledge.20 This is in 
clear contrast to the findings in Nigeria, where 78% had 
poor knowledge. Poor knowledge was significantly 
associated with poor educational attainment and low 
socioeconomic status.17 However, our study did not show 
any correlation of knowledge scores with age, gender or 
educational attainment.  
 
Our study showed that those who received diabetes 
education from the Diabetes Center were twice as likely 
to have good knowledge. Individuals with diabetes from 
the charity clinic were nearly three times as likely to have 
good knowledge. More patients from the charity clinic 
than from private practices were enrolled in diabetes 
education at the Diabetes Center, likely encouraged due 
to lower fees. Furthermore, more charity patients 
attended lay forums on diabetes compared to those from 
private clinics.  
 
One study showed that foot care knowledge of patients 
who received education on complications was much better 
than those who did not. Patients aware of complications 
were willing to take action only when they learned that 
these were preventable.21 Willingness to receive education 
to prevent diabetes-related complications should 
encourage healthcare providers to offer diabetes education 
to all patients, and healthcare institutions to improve 
diabetes educational programs and provide better patient 
access to formal diabetes education. 
 
On the are of foot care practices, a small proportion (22%) 
had good practice while majority (71%) had satisfactory 
scores. Practices in foot self-care that most respondents did 
not follow included daily use of moisturizing cream or 

lotion, inspection of feet and footwear after use, use of 
adequate footwear, breaking-in shoes, use of seamless 
socks, checking temperature of water when washing feet, 
and use of dressing for blisters and wounds on feet. The 
most remarkable findings were that 45% of the 
respondents walked barefoot indoors and about 13% 
walked barefoot outdoors. 
 
The scores on practice may have been affected by the 
choice of footwear and poor foot-care practices. Majority 
of patients wore slippers and flip-flops. This result is 
consistent with the study among Filipinos with diabetes in 
the preferred primary choice of footwear.22 In India and 
Iran, 41% and 62% of individuals with diabetes walked 
barefoot indoors, respectively.23,24 These findings in poor 
foot care practice may be due to the lack of perceived 
immediate effect of these poor practices. 
 
Our study also found that those who were self-employed 
had good self-care practices. This complements a study 
conducted in the southeastern United States, which found 
that diabetes empowerment was related to better diabetes 
knowledge, medication adherence and improved self-care 
behaviors. Emphasis on empowerment and self-efficacy is 
relevant to improve outcomes in the management of 
diabetes.25 Both studies showed that self-empowerment 
brought about by employment has a positive effect on the 
management of diabetes. 
 
Respondents who had diabetes for more than 10 years 
were only 50% less likely to have good practice scores. In 
contrast, a study done in China found that the state of 
practice was influenced by duration of diabetes mellitus 
and education about diabetic complications.21 Patients 
with longer duration of diabetes and follow-up regularly 
got a high score in foot self-care behavior, suggesting that 
these patients paid more attention to self-care. However, 
in our study, patients were apparently less keen in 
practicing proper foot care practice despite the chronic 
duration of their diabetes. 
 
We found that respondents with a family history of 
diabetes were only 50% less likely to have good practice 
scores, in contrast to findings in studies in Asian 
populations.26,27 A possible reason for this finding in our 
study is that the diabetic family members of our subjects 
may not have had foot complications, making our subjects 
less cautious about foot care practices. However, this 
reason was not verified in our study. 
 
Respondents who did not have current foot problems also 
had higher foot self-care practice scores. This echoes the 
findings of Nongmaithem et al., which showed that those 
with diabetic foot ulcers had poor foot care practice, 
leading to diabetic foot ulcer.28 
 
Our study found that while the respondents had a good 
knowledge of diabetic foot self-care, the scores for actual 

Table 2. Factors associated with knowledge scores of the individuals with diabetesÊ
Characteristic Knowledge score >70% 

(n=273) 
Knowledge score ≤70% 

(n=57) 
Crude odds ratio 

(95% CI) 
p-value 

Socio-demographic factors     
Age 60 and above, yr 138 (50.55) 27 (47.37) 1.14 (0.64-2.01) 0.662 
Gender 
   Male 
   Female 

 
93 (34.07) 
180 (65.93) 

 
19 (33.33) 
38 (66.67) 

 
(reference) 

0.97 (0.53-1.77) 
- 

0.915 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
33 (12.09) 
178 (65.2) 
62 (22.71)  

 
5 (8.77) 
45 (78.95) 
7 (12.28) 

 
(reference) 

0.60 (0.22-1.62) 
1.34 (0.40-4.56) 

 
- 

0.314 
0.637 

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
142 (52.01) 
59 (21.61) 
55 (20.15) 
17 (6.23) 

 
24 (42.11) 
15 (26.32) 
12 (21.05) 
6 (10.53) 

 
(reference) 

0.66 (0.33-1.36) 
0.77 (0.36-1.66) 
0.48 (0.17-1.34) 

 
- 

0.262 
0.51 
0.16 

With college degree 25 (9.16) 6 (10.53) 0.86 (0.33-2.19) 0.748 
Monthly family income 32,000 and above, PhPa 79 (28.94) 15 (26.32) 1.14 (0.60-2.17) 0.69 
Diabetes-related factors     
Duration more than 10 yr 98 (35.90) 20 (30.59) 1.04 (0.57-1.88) 0.908 
Insulin-requiring 109 (39.93) 20 (30.59) 1.23 (0.68-2.23) 0.496 
Attendance to Diabetes Center 77 (28.21) 8 (14.04) 2.41 (1.09-5.32) 0.03 
Diabetes Center as source of information on foot care 55 (20.15) 6 (10.53) 2.14 (0.88-5.25) 0.095 
Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
179 (65.57) 
94 (34.43) 

 
48 (84.21) 
9 (15.79) 

 
(reference) 

2.8 (1.32-5.96) 
- 

0.007 
Family history of diabetes 180 (65.93) 41 (71.93) 0.76 (0.40-1.42) 0.382 
HbA1c 7 or greater, % 129 (49.24) 23 (42.59) 1.31 (0.72-2.36) 0.374 
No history of foot problem 86 (31.62) 19 (33.33) 0.92 (0.50-1.70) 0.801 
No current foot problem 118 (43.22) 24 (42.11) 1.05 (0.59-1.86) 0.877 
aPhP, Philippine Peso 
bFor n=316 
 
Table 3. Factors associated with good practice scores of the individuals with diabetesÊ
Characteristic Practice score >70% 

(n=74) 
Practice score ≤70% 

(n=256) 
Crude odds ratio 

(95% CI) 
p-value 

Socio-demographic factors     
Age 60 and above, yr 38 (51.35) 127 (49.61) 1.07 (0.64-1.80) 0.792 
Gender 
   Male 
   Female 

 
32 (43.24) 
42 (56.76) 

 
80 (31.25) 
176 (68.75) 

 
(reference) 

0.60 (0.35-1.01) 
- 

0.056 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
8 (10.81) 
52 (70.27) 
14 (18.92) 

 
30 (11.72) 
171 (66.8) 
55 (21.48) 

 
(reference) 

1.14 (0.49-2.64) 
0.95 (0.36-2.53) 

 
- 

0.759 
0.926 

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
30 (40.54) 
16 (21.62) 
22 (29.73) 
6 (8.11) 

 
136 (53.13) 
58 (22.66) 
45 (17.58) 
17 (6.64) 

 
(reference) 

1.25 (0.63-2.47) 
2.22 (1.16-4.23) 
1.6 (0.58-4.40) 

 
- 

0.519 
0.016 
0.362 

With college degree 9 (12.16) 22 (8.59) 1.47 (0.65-3.35) 0.356 
Monthly family income 32,000 and above, PhPa 21 (28.38) 73 (28.52) 0.99 (0.56-1.76) 0.982 
Diabetes-related factors     
Duration more than 10 yr 18 (24.32) 100 (39.06) 0.50 (0.28-0.90) 0.021 
Insulin-requiring 28 (37.84) 101 (39.45) 0.93 (0.55-1.59) 0.802 
Attendance to Diabetes Center 21 (28.38) 64 (25) 1.19 (0.67-2.12) 0.559 
Diabetes Center as source of information on foot care 17 (22.97) 44 (17.19) 1.44 (0.76-2.70) 0.26 
Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
49 (66.22) 
25 (33.78) 

 
178 (69.53) 
78 (30.47) 

 
(reference) 

1.16 (0.67-2.02) 
- 

0.588 
Family history of diabetes 40 (54.05) 181 (70.70) 0.49 (0.29-0.83) 0.008 
HbA1c 7 or greater, % 37 (52.11) 115 (46.94) 1.23 (0.72-2.09) 0.443 
No history of foot problem 26 (35.62) 79 (30.86) 1.24 (0.72-2.14) 0.442 
No current foot problem 40 (54.05) 102 (39.84) 1.78 (1.05-2.99) 0.031 
aPhP, Philippine Peso 

 
We conducted simple binary logistic regression to 
determine factors associated with practice scores (Table 3).  
Patients who were self-employed were twice as likely to 
have a practice score above 70% compared to unemployed 
patients (OR 2.22, 95% CI, 1.16 to 4.23; p=0.016). Patients 
who had diabetes for more than 10 years were only 50% 
less likely to have good practice scores (OR 0.50, 95% CI, 
0.28 to 0.90; p=0.021). This was also observed in those with 
a family history of diabetes (OR 0.49, 95% CI, 0.29 to 0.83; 
p=0.008). Patients who do not have current foot problems 

were more likely to have good practice scores (OR 1.78, 
95% CI, 1.05 to 2.99; p=0.031). 
 
In the final model, duration and family history of diabetes 
were found to be significant. Those with more than 10 
years of diabetes (adjusted OR 0.54, 95% CI, 0.30 to 0.98) 
and with family history of diabetes (adjusted OR 0.52, 95% 
CI, 0.30 to 0.89) were 50% less likely to have good practice 
scores. This model was significant, but only explains 2.78% 
in the variation of good and poor practice scores. 
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DISCUSSION 
 
The study results show that majority of patients (83%) had 
good knowledge and only a small proportion (22%) had a 
good score on practice on foot care.  
 
About a third of the subjects were not knowledgeable that 
lukewarm water should be used for washing the feet and 
that the temperature of the water should be checked first 
before using it to wash the feet. More than half of the 
patients were not aware about the proper use of lotion and 
talcum powder on the feet. The above good practices were 
also not practiced by patients with diabetes in Pakistan and 
Malaysia.10,15 Owing to our country’s tropical climate and 
the general unavailability of water temperature control 
devices in many households, most Filipinos use water that 
comes out of the tap or shower without checking the 
temperature. Also, because the common footwear of many 
Filipinos are open-type sandals, the subjects may not have 
found it necessary to use talcum powder to keep the 
interdigital spaces on their feet dry. This finding indicates 
that healthcare providers may not have emphasized proper 
use of lotion and talcum powder in these patients.  
 
Good scores on knowledge were comparable to findings 
in India, where 75% had good knowledge.20 This is in 
clear contrast to the findings in Nigeria, where 78% had 
poor knowledge. Poor knowledge was significantly 
associated with poor educational attainment and low 
socioeconomic status.17 However, our study did not show 
any correlation of knowledge scores with age, gender or 
educational attainment.  
 
Our study showed that those who received diabetes 
education from the Diabetes Center were twice as likely 
to have good knowledge. Individuals with diabetes from 
the charity clinic were nearly three times as likely to have 
good knowledge. More patients from the charity clinic 
than from private practices were enrolled in diabetes 
education at the Diabetes Center, likely encouraged due 
to lower fees. Furthermore, more charity patients 
attended lay forums on diabetes compared to those from 
private clinics.  
 
One study showed that foot care knowledge of patients 
who received education on complications was much better 
than those who did not. Patients aware of complications 
were willing to take action only when they learned that 
these were preventable.21 Willingness to receive education 
to prevent diabetes-related complications should 
encourage healthcare providers to offer diabetes education 
to all patients, and healthcare institutions to improve 
diabetes educational programs and provide better patient 
access to formal diabetes education. 
 
On the are of foot care practices, a small proportion (22%) 
had good practice while majority (71%) had satisfactory 
scores. Practices in foot self-care that most respondents did 
not follow included daily use of moisturizing cream or 

lotion, inspection of feet and footwear after use, use of 
adequate footwear, breaking-in shoes, use of seamless 
socks, checking temperature of water when washing feet, 
and use of dressing for blisters and wounds on feet. The 
most remarkable findings were that 45% of the 
respondents walked barefoot indoors and about 13% 
walked barefoot outdoors. 
 
The scores on practice may have been affected by the 
choice of footwear and poor foot-care practices. Majority 
of patients wore slippers and flip-flops. This result is 
consistent with the study among Filipinos with diabetes in 
the preferred primary choice of footwear.22 In India and 
Iran, 41% and 62% of individuals with diabetes walked 
barefoot indoors, respectively.23,24 These findings in poor 
foot care practice may be due to the lack of perceived 
immediate effect of these poor practices. 
 
Our study also found that those who were self-employed 
had good self-care practices. This complements a study 
conducted in the southeastern United States, which found 
that diabetes empowerment was related to better diabetes 
knowledge, medication adherence and improved self-care 
behaviors. Emphasis on empowerment and self-efficacy is 
relevant to improve outcomes in the management of 
diabetes.25 Both studies showed that self-empowerment 
brought about by employment has a positive effect on the 
management of diabetes. 
 
Respondents who had diabetes for more than 10 years 
were only 50% less likely to have good practice scores. In 
contrast, a study done in China found that the state of 
practice was influenced by duration of diabetes mellitus 
and education about diabetic complications.21 Patients 
with longer duration of diabetes and follow-up regularly 
got a high score in foot self-care behavior, suggesting that 
these patients paid more attention to self-care. However, 
in our study, patients were apparently less keen in 
practicing proper foot care practice despite the chronic 
duration of their diabetes. 
 
We found that respondents with a family history of 
diabetes were only 50% less likely to have good practice 
scores, in contrast to findings in studies in Asian 
populations.26,27 A possible reason for this finding in our 
study is that the diabetic family members of our subjects 
may not have had foot complications, making our subjects 
less cautious about foot care practices. However, this 
reason was not verified in our study. 
 
Respondents who did not have current foot problems also 
had higher foot self-care practice scores. This echoes the 
findings of Nongmaithem et al., which showed that those 
with diabetic foot ulcers had poor foot care practice, 
leading to diabetic foot ulcer.28 
 
Our study found that while the respondents had a good 
knowledge of diabetic foot self-care, the scores for actual 

Table 2. Factors associated with knowledge scores of the individuals with diabetesÊ
Characteristic Knowledge score >70% 

(n=273) 
Knowledge score ≤70% 

(n=57) 
Crude odds ratio 

(95% CI) 
p-value 

Socio-demographic factors     
Age 60 and above, yr 138 (50.55) 27 (47.37) 1.14 (0.64-2.01) 0.662 
Gender 
   Male 
   Female 

 
93 (34.07) 
180 (65.93) 

 
19 (33.33) 
38 (66.67) 

 
(reference) 

0.97 (0.53-1.77) 
- 

0.915 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
33 (12.09) 
178 (65.2) 
62 (22.71)  

 
5 (8.77) 
45 (78.95) 
7 (12.28) 

 
(reference) 

0.60 (0.22-1.62) 
1.34 (0.40-4.56) 

 
- 

0.314 
0.637 

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
142 (52.01) 
59 (21.61) 
55 (20.15) 
17 (6.23) 

 
24 (42.11) 
15 (26.32) 
12 (21.05) 
6 (10.53) 

 
(reference) 

0.66 (0.33-1.36) 
0.77 (0.36-1.66) 
0.48 (0.17-1.34) 

 
- 

0.262 
0.51 
0.16 

With college degree 25 (9.16) 6 (10.53) 0.86 (0.33-2.19) 0.748 
Monthly family income 32,000 and above, PhPa 79 (28.94) 15 (26.32) 1.14 (0.60-2.17) 0.69 
Diabetes-related factors     
Duration more than 10 yr 98 (35.90) 20 (30.59) 1.04 (0.57-1.88) 0.908 
Insulin-requiring 109 (39.93) 20 (30.59) 1.23 (0.68-2.23) 0.496 
Attendance to Diabetes Center 77 (28.21) 8 (14.04) 2.41 (1.09-5.32) 0.03 
Diabetes Center as source of information on foot care 55 (20.15) 6 (10.53) 2.14 (0.88-5.25) 0.095 
Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
179 (65.57) 
94 (34.43) 

 
48 (84.21) 
9 (15.79) 

 
(reference) 

2.8 (1.32-5.96) 
- 

0.007 
Family history of diabetes 180 (65.93) 41 (71.93) 0.76 (0.40-1.42) 0.382 
HbA1c 7 or greater, % 129 (49.24) 23 (42.59) 1.31 (0.72-2.36) 0.374 
No history of foot problem 86 (31.62) 19 (33.33) 0.92 (0.50-1.70) 0.801 
No current foot problem 118 (43.22) 24 (42.11) 1.05 (0.59-1.86) 0.877 
aPhP, Philippine Peso 
bFor n=316 
 
Table 3. Factors associated with good practice scores of the individuals with diabetesÊ
Characteristic Practice score >70% 

(n=74) 
Practice score ≤70% 

(n=256) 
Crude odds ratio 

(95% CI) 
p-value 

Socio-demographic factors     
Age 60 and above, yr 38 (51.35) 127 (49.61) 1.07 (0.64-1.80) 0.792 
Gender 
   Male 
   Female 

 
32 (43.24) 
42 (56.76) 

 
80 (31.25) 
176 (68.75) 

 
(reference) 

0.60 (0.35-1.01) 
- 

0.056 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
8 (10.81) 
52 (70.27) 
14 (18.92) 

 
30 (11.72) 
171 (66.8) 
55 (21.48) 

 
(reference) 

1.14 (0.49-2.64) 
0.95 (0.36-2.53) 

 
- 

0.759 
0.926 

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
30 (40.54) 
16 (21.62) 
22 (29.73) 
6 (8.11) 

 
136 (53.13) 
58 (22.66) 
45 (17.58) 
17 (6.64) 

 
(reference) 

1.25 (0.63-2.47) 
2.22 (1.16-4.23) 
1.6 (0.58-4.40) 

 
- 

0.519 
0.016 
0.362 

With college degree 9 (12.16) 22 (8.59) 1.47 (0.65-3.35) 0.356 
Monthly family income 32,000 and above, PhPa 21 (28.38) 73 (28.52) 0.99 (0.56-1.76) 0.982 
Diabetes-related factors     
Duration more than 10 yr 18 (24.32) 100 (39.06) 0.50 (0.28-0.90) 0.021 
Insulin-requiring 28 (37.84) 101 (39.45) 0.93 (0.55-1.59) 0.802 
Attendance to Diabetes Center 21 (28.38) 64 (25) 1.19 (0.67-2.12) 0.559 
Diabetes Center as source of information on foot care 17 (22.97) 44 (17.19) 1.44 (0.76-2.70) 0.26 
Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
49 (66.22) 
25 (33.78) 

 
178 (69.53) 
78 (30.47) 

 
(reference) 

1.16 (0.67-2.02) 
- 

0.588 
Family history of diabetes 40 (54.05) 181 (70.70) 0.49 (0.29-0.83) 0.008 
HbA1c 7 or greater, % 37 (52.11) 115 (46.94) 1.23 (0.72-2.09) 0.443 
No history of foot problem 26 (35.62) 79 (30.86) 1.24 (0.72-2.14) 0.442 
No current foot problem 40 (54.05) 102 (39.84) 1.78 (1.05-2.99) 0.031 
aPhP, Philippine Peso 

 
We conducted simple binary logistic regression to 
determine factors associated with practice scores (Table 3).  
Patients who were self-employed were twice as likely to 
have a practice score above 70% compared to unemployed 
patients (OR 2.22, 95% CI, 1.16 to 4.23; p=0.016). Patients 
who had diabetes for more than 10 years were only 50% 
less likely to have good practice scores (OR 0.50, 95% CI, 
0.28 to 0.90; p=0.021). This was also observed in those with 
a family history of diabetes (OR 0.49, 95% CI, 0.29 to 0.83; 
p=0.008). Patients who do not have current foot problems 

were more likely to have good practice scores (OR 1.78, 
95% CI, 1.05 to 2.99; p=0.031). 
 
In the final model, duration and family history of diabetes 
were found to be significant. Those with more than 10 
years of diabetes (adjusted OR 0.54, 95% CI, 0.30 to 0.98) 
and with family history of diabetes (adjusted OR 0.52, 95% 
CI, 0.30 to 0.89) were 50% less likely to have good practice 
scores. This model was significant, but only explains 2.78% 
in the variation of good and poor practice scores. 
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DISCUSSION 
 
The study results show that majority of patients (83%) had 
good knowledge and only a small proportion (22%) had a 
good score on practice on foot care.  
 
About a third of the subjects were not knowledgeable that 
lukewarm water should be used for washing the feet and 
that the temperature of the water should be checked first 
before using it to wash the feet. More than half of the 
patients were not aware about the proper use of lotion and 
talcum powder on the feet. The above good practices were 
also not practiced by patients with diabetes in Pakistan and 
Malaysia.10,15 Owing to our country’s tropical climate and 
the general unavailability of water temperature control 
devices in many households, most Filipinos use water that 
comes out of the tap or shower without checking the 
temperature. Also, because the common footwear of many 
Filipinos are open-type sandals, the subjects may not have 
found it necessary to use talcum powder to keep the 
interdigital spaces on their feet dry. This finding indicates 
that healthcare providers may not have emphasized proper 
use of lotion and talcum powder in these patients.  
 
Good scores on knowledge were comparable to findings 
in India, where 75% had good knowledge.20 This is in 
clear contrast to the findings in Nigeria, where 78% had 
poor knowledge. Poor knowledge was significantly 
associated with poor educational attainment and low 
socioeconomic status.17 However, our study did not show 
any correlation of knowledge scores with age, gender or 
educational attainment.  
 
Our study showed that those who received diabetes 
education from the Diabetes Center were twice as likely 
to have good knowledge. Individuals with diabetes from 
the charity clinic were nearly three times as likely to have 
good knowledge. More patients from the charity clinic 
than from private practices were enrolled in diabetes 
education at the Diabetes Center, likely encouraged due 
to lower fees. Furthermore, more charity patients 
attended lay forums on diabetes compared to those from 
private clinics.  
 
One study showed that foot care knowledge of patients 
who received education on complications was much better 
than those who did not. Patients aware of complications 
were willing to take action only when they learned that 
these were preventable.21 Willingness to receive education 
to prevent diabetes-related complications should 
encourage healthcare providers to offer diabetes education 
to all patients, and healthcare institutions to improve 
diabetes educational programs and provide better patient 
access to formal diabetes education. 
 
On the are of foot care practices, a small proportion (22%) 
had good practice while majority (71%) had satisfactory 
scores. Practices in foot self-care that most respondents did 
not follow included daily use of moisturizing cream or 

lotion, inspection of feet and footwear after use, use of 
adequate footwear, breaking-in shoes, use of seamless 
socks, checking temperature of water when washing feet, 
and use of dressing for blisters and wounds on feet. The 
most remarkable findings were that 45% of the 
respondents walked barefoot indoors and about 13% 
walked barefoot outdoors. 
 
The scores on practice may have been affected by the 
choice of footwear and poor foot-care practices. Majority 
of patients wore slippers and flip-flops. This result is 
consistent with the study among Filipinos with diabetes in 
the preferred primary choice of footwear.22 In India and 
Iran, 41% and 62% of individuals with diabetes walked 
barefoot indoors, respectively.23,24 These findings in poor 
foot care practice may be due to the lack of perceived 
immediate effect of these poor practices. 
 
Our study also found that those who were self-employed 
had good self-care practices. This complements a study 
conducted in the southeastern United States, which found 
that diabetes empowerment was related to better diabetes 
knowledge, medication adherence and improved self-care 
behaviors. Emphasis on empowerment and self-efficacy is 
relevant to improve outcomes in the management of 
diabetes.25 Both studies showed that self-empowerment 
brought about by employment has a positive effect on the 
management of diabetes. 
 
Respondents who had diabetes for more than 10 years 
were only 50% less likely to have good practice scores. In 
contrast, a study done in China found that the state of 
practice was influenced by duration of diabetes mellitus 
and education about diabetic complications.21 Patients 
with longer duration of diabetes and follow-up regularly 
got a high score in foot self-care behavior, suggesting that 
these patients paid more attention to self-care. However, 
in our study, patients were apparently less keen in 
practicing proper foot care practice despite the chronic 
duration of their diabetes. 
 
We found that respondents with a family history of 
diabetes were only 50% less likely to have good practice 
scores, in contrast to findings in studies in Asian 
populations.26,27 A possible reason for this finding in our 
study is that the diabetic family members of our subjects 
may not have had foot complications, making our subjects 
less cautious about foot care practices. However, this 
reason was not verified in our study. 
 
Respondents who did not have current foot problems also 
had higher foot self-care practice scores. This echoes the 
findings of Nongmaithem et al., which showed that those 
with diabetic foot ulcers had poor foot care practice, 
leading to diabetic foot ulcer.28 
 
Our study found that while the respondents had a good 
knowledge of diabetic foot self-care, the scores for actual 

Table 2. Factors associated with knowledge scores of the individuals with diabetesÊ
Characteristic Knowledge score >70% 

(n=273) 
Knowledge score ≤70% 

(n=57) 
Crude odds ratio 

(95% CI) 
p-value 

Socio-demographic factors     
Age 60 and above, yr 138 (50.55) 27 (47.37) 1.14 (0.64-2.01) 0.662 
Gender 
   Male 
   Female 

 
93 (34.07) 
180 (65.93) 

 
19 (33.33) 
38 (66.67) 

 
(reference) 

0.97 (0.53-1.77) 
- 

0.915 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
33 (12.09) 
178 (65.2) 
62 (22.71)  

 
5 (8.77) 
45 (78.95) 
7 (12.28) 

 
(reference) 

0.60 (0.22-1.62) 
1.34 (0.40-4.56) 

 
- 

0.314 
0.637 

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
142 (52.01) 
59 (21.61) 
55 (20.15) 
17 (6.23) 

 
24 (42.11) 
15 (26.32) 
12 (21.05) 
6 (10.53) 

 
(reference) 

0.66 (0.33-1.36) 
0.77 (0.36-1.66) 
0.48 (0.17-1.34) 

 
- 

0.262 
0.51 
0.16 

With college degree 25 (9.16) 6 (10.53) 0.86 (0.33-2.19) 0.748 
Monthly family income 32,000 and above, PhPa 79 (28.94) 15 (26.32) 1.14 (0.60-2.17) 0.69 
Diabetes-related factors     
Duration more than 10 yr 98 (35.90) 20 (30.59) 1.04 (0.57-1.88) 0.908 
Insulin-requiring 109 (39.93) 20 (30.59) 1.23 (0.68-2.23) 0.496 
Attendance to Diabetes Center 77 (28.21) 8 (14.04) 2.41 (1.09-5.32) 0.03 
Diabetes Center as source of information on foot care 55 (20.15) 6 (10.53) 2.14 (0.88-5.25) 0.095 
Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
179 (65.57) 
94 (34.43) 

 
48 (84.21) 
9 (15.79) 

 
(reference) 

2.8 (1.32-5.96) 
- 

0.007 
Family history of diabetes 180 (65.93) 41 (71.93) 0.76 (0.40-1.42) 0.382 
HbA1c 7 or greater, % 129 (49.24) 23 (42.59) 1.31 (0.72-2.36) 0.374 
No history of foot problem 86 (31.62) 19 (33.33) 0.92 (0.50-1.70) 0.801 
No current foot problem 118 (43.22) 24 (42.11) 1.05 (0.59-1.86) 0.877 
aPhP, Philippine Peso 
bFor n=316 
 
Table 3. Factors associated with good practice scores of the individuals with diabetesÊ
Characteristic Practice score >70% 

(n=74) 
Practice score ≤70% 

(n=256) 
Crude odds ratio 

(95% CI) 
p-value 

Socio-demographic factors     
Age 60 and above, yr 38 (51.35) 127 (49.61) 1.07 (0.64-1.80) 0.792 
Gender 
   Male 
   Female 

 
32 (43.24) 
42 (56.76) 

 
80 (31.25) 
176 (68.75) 

 
(reference) 

0.60 (0.35-1.01) 
- 

0.056 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
8 (10.81) 
52 (70.27) 
14 (18.92) 

 
30 (11.72) 
171 (66.8) 
55 (21.48) 

 
(reference) 

1.14 (0.49-2.64) 
0.95 (0.36-2.53) 

 
- 

0.759 
0.926 

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
30 (40.54) 
16 (21.62) 
22 (29.73) 
6 (8.11) 

 
136 (53.13) 
58 (22.66) 
45 (17.58) 
17 (6.64) 

 
(reference) 

1.25 (0.63-2.47) 
2.22 (1.16-4.23) 
1.6 (0.58-4.40) 

 
- 

0.519 
0.016 
0.362 

With college degree 9 (12.16) 22 (8.59) 1.47 (0.65-3.35) 0.356 
Monthly family income 32,000 and above, PhPa 21 (28.38) 73 (28.52) 0.99 (0.56-1.76) 0.982 
Diabetes-related factors     
Duration more than 10 yr 18 (24.32) 100 (39.06) 0.50 (0.28-0.90) 0.021 
Insulin-requiring 28 (37.84) 101 (39.45) 0.93 (0.55-1.59) 0.802 
Attendance to Diabetes Center 21 (28.38) 64 (25) 1.19 (0.67-2.12) 0.559 
Diabetes Center as source of information on foot care 17 (22.97) 44 (17.19) 1.44 (0.76-2.70) 0.26 
Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
49 (66.22) 
25 (33.78) 

 
178 (69.53) 
78 (30.47) 

 
(reference) 

1.16 (0.67-2.02) 
- 

0.588 
Family history of diabetes 40 (54.05) 181 (70.70) 0.49 (0.29-0.83) 0.008 
HbA1c 7 or greater, % 37 (52.11) 115 (46.94) 1.23 (0.72-2.09) 0.443 
No history of foot problem 26 (35.62) 79 (30.86) 1.24 (0.72-2.14) 0.442 
No current foot problem 40 (54.05) 102 (39.84) 1.78 (1.05-2.99) 0.031 
aPhP, Philippine Peso 

 
We conducted simple binary logistic regression to 
determine factors associated with practice scores (Table 3).  
Patients who were self-employed were twice as likely to 
have a practice score above 70% compared to unemployed 
patients (OR 2.22, 95% CI, 1.16 to 4.23; p=0.016). Patients 
who had diabetes for more than 10 years were only 50% 
less likely to have good practice scores (OR 0.50, 95% CI, 
0.28 to 0.90; p=0.021). This was also observed in those with 
a family history of diabetes (OR 0.49, 95% CI, 0.29 to 0.83; 
p=0.008). Patients who do not have current foot problems 

were more likely to have good practice scores (OR 1.78, 
95% CI, 1.05 to 2.99; p=0.031). 
 
In the final model, duration and family history of diabetes 
were found to be significant. Those with more than 10 
years of diabetes (adjusted OR 0.54, 95% CI, 0.30 to 0.98) 
and with family history of diabetes (adjusted OR 0.52, 95% 
CI, 0.30 to 0.89) were 50% less likely to have good practice 
scores. This model was significant, but only explains 2.78% 
in the variation of good and poor practice scores. 
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DISCUSSION 
 
The study results show that majority of patients (83%) had 
good knowledge and only a small proportion (22%) had a 
good score on practice on foot care.  
 
About a third of the subjects were not knowledgeable that 
lukewarm water should be used for washing the feet and 
that the temperature of the water should be checked first 
before using it to wash the feet. More than half of the 
patients were not aware about the proper use of lotion and 
talcum powder on the feet. The above good practices were 
also not practiced by patients with diabetes in Pakistan and 
Malaysia.10,15 Owing to our country’s tropical climate and 
the general unavailability of water temperature control 
devices in many households, most Filipinos use water that 
comes out of the tap or shower without checking the 
temperature. Also, because the common footwear of many 
Filipinos are open-type sandals, the subjects may not have 
found it necessary to use talcum powder to keep the 
interdigital spaces on their feet dry. This finding indicates 
that healthcare providers may not have emphasized proper 
use of lotion and talcum powder in these patients.  
 
Good scores on knowledge were comparable to findings 
in India, where 75% had good knowledge.20 This is in 
clear contrast to the findings in Nigeria, where 78% had 
poor knowledge. Poor knowledge was significantly 
associated with poor educational attainment and low 
socioeconomic status.17 However, our study did not show 
any correlation of knowledge scores with age, gender or 
educational attainment.  
 
Our study showed that those who received diabetes 
education from the Diabetes Center were twice as likely 
to have good knowledge. Individuals with diabetes from 
the charity clinic were nearly three times as likely to have 
good knowledge. More patients from the charity clinic 
than from private practices were enrolled in diabetes 
education at the Diabetes Center, likely encouraged due 
to lower fees. Furthermore, more charity patients 
attended lay forums on diabetes compared to those from 
private clinics.  
 
One study showed that foot care knowledge of patients 
who received education on complications was much better 
than those who did not. Patients aware of complications 
were willing to take action only when they learned that 
these were preventable.21 Willingness to receive education 
to prevent diabetes-related complications should 
encourage healthcare providers to offer diabetes education 
to all patients, and healthcare institutions to improve 
diabetes educational programs and provide better patient 
access to formal diabetes education. 
 
On the are of foot care practices, a small proportion (22%) 
had good practice while majority (71%) had satisfactory 
scores. Practices in foot self-care that most respondents did 
not follow included daily use of moisturizing cream or 

lotion, inspection of feet and footwear after use, use of 
adequate footwear, breaking-in shoes, use of seamless 
socks, checking temperature of water when washing feet, 
and use of dressing for blisters and wounds on feet. The 
most remarkable findings were that 45% of the 
respondents walked barefoot indoors and about 13% 
walked barefoot outdoors. 
 
The scores on practice may have been affected by the 
choice of footwear and poor foot-care practices. Majority 
of patients wore slippers and flip-flops. This result is 
consistent with the study among Filipinos with diabetes in 
the preferred primary choice of footwear.22 In India and 
Iran, 41% and 62% of individuals with diabetes walked 
barefoot indoors, respectively.23,24 These findings in poor 
foot care practice may be due to the lack of perceived 
immediate effect of these poor practices. 
 
Our study also found that those who were self-employed 
had good self-care practices. This complements a study 
conducted in the southeastern United States, which found 
that diabetes empowerment was related to better diabetes 
knowledge, medication adherence and improved self-care 
behaviors. Emphasis on empowerment and self-efficacy is 
relevant to improve outcomes in the management of 
diabetes.25 Both studies showed that self-empowerment 
brought about by employment has a positive effect on the 
management of diabetes. 
 
Respondents who had diabetes for more than 10 years 
were only 50% less likely to have good practice scores. In 
contrast, a study done in China found that the state of 
practice was influenced by duration of diabetes mellitus 
and education about diabetic complications.21 Patients 
with longer duration of diabetes and follow-up regularly 
got a high score in foot self-care behavior, suggesting that 
these patients paid more attention to self-care. However, 
in our study, patients were apparently less keen in 
practicing proper foot care practice despite the chronic 
duration of their diabetes. 
 
We found that respondents with a family history of 
diabetes were only 50% less likely to have good practice 
scores, in contrast to findings in studies in Asian 
populations.26,27 A possible reason for this finding in our 
study is that the diabetic family members of our subjects 
may not have had foot complications, making our subjects 
less cautious about foot care practices. However, this 
reason was not verified in our study. 
 
Respondents who did not have current foot problems also 
had higher foot self-care practice scores. This echoes the 
findings of Nongmaithem et al., which showed that those 
with diabetic foot ulcers had poor foot care practice, 
leading to diabetic foot ulcer.28 
 
Our study found that while the respondents had a good 
knowledge of diabetic foot self-care, the scores for actual 

Table 2. Factors associated with knowledge scores of the individuals with diabetesÊ
Characteristic Knowledge score >70% 

(n=273) 
Knowledge score ≤70% 

(n=57) 
Crude odds ratio 

(95% CI) 
p-value 

Socio-demographic factors     
Age 60 and above, yr 138 (50.55) 27 (47.37) 1.14 (0.64-2.01) 0.662 
Gender 
   Male 
   Female 

 
93 (34.07) 
180 (65.93) 

 
19 (33.33) 
38 (66.67) 

 
(reference) 

0.97 (0.53-1.77) 
- 

0.915 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
33 (12.09) 
178 (65.2) 
62 (22.71)  

 
5 (8.77) 
45 (78.95) 
7 (12.28) 

 
(reference) 

0.60 (0.22-1.62) 
1.34 (0.40-4.56) 

 
- 

0.314 
0.637 

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
142 (52.01) 
59 (21.61) 
55 (20.15) 
17 (6.23) 

 
24 (42.11) 
15 (26.32) 
12 (21.05) 
6 (10.53) 

 
(reference) 

0.66 (0.33-1.36) 
0.77 (0.36-1.66) 
0.48 (0.17-1.34) 

 
- 

0.262 
0.51 
0.16 

With college degree 25 (9.16) 6 (10.53) 0.86 (0.33-2.19) 0.748 
Monthly family income 32,000 and above, PhPa 79 (28.94) 15 (26.32) 1.14 (0.60-2.17) 0.69 
Diabetes-related factors     
Duration more than 10 yr 98 (35.90) 20 (30.59) 1.04 (0.57-1.88) 0.908 
Insulin-requiring 109 (39.93) 20 (30.59) 1.23 (0.68-2.23) 0.496 
Attendance to Diabetes Center 77 (28.21) 8 (14.04) 2.41 (1.09-5.32) 0.03 
Diabetes Center as source of information on foot care 55 (20.15) 6 (10.53) 2.14 (0.88-5.25) 0.095 
Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
179 (65.57) 
94 (34.43) 

 
48 (84.21) 
9 (15.79) 

 
(reference) 

2.8 (1.32-5.96) 
- 

0.007 
Family history of diabetes 180 (65.93) 41 (71.93) 0.76 (0.40-1.42) 0.382 
HbA1c 7 or greater, % 129 (49.24) 23 (42.59) 1.31 (0.72-2.36) 0.374 
No history of foot problem 86 (31.62) 19 (33.33) 0.92 (0.50-1.70) 0.801 
No current foot problem 118 (43.22) 24 (42.11) 1.05 (0.59-1.86) 0.877 
aPhP, Philippine Peso 
bFor n=316 
 
Table 3. Factors associated with good practice scores of the individuals with diabetesÊ
Characteristic Practice score >70% 

(n=74) 
Practice score ≤70% 

(n=256) 
Crude odds ratio 

(95% CI) 
p-value 

Socio-demographic factors     
Age 60 and above, yr 38 (51.35) 127 (49.61) 1.07 (0.64-1.80) 0.792 
Gender 
   Male 
   Female 

 
32 (43.24) 
42 (56.76) 

 
80 (31.25) 
176 (68.75) 

 
(reference) 

0.60 (0.35-1.01) 
- 

0.056 
Civil status 
   Single 
   Married/cohabiting 
   Widowed/annulled/separated 

 
8 (10.81) 
52 (70.27) 
14 (18.92) 

 
30 (11.72) 
171 (66.8) 
55 (21.48) 

 
(reference) 

1.14 (0.49-2.64) 
0.95 (0.36-2.53) 

 
- 

0.759 
0.926 

Occupation 
   None 
   Employed 
   Self-employed 
   Professional 

 
30 (40.54) 
16 (21.62) 
22 (29.73) 
6 (8.11) 

 
136 (53.13) 
58 (22.66) 
45 (17.58) 
17 (6.64) 

 
(reference) 

1.25 (0.63-2.47) 
2.22 (1.16-4.23) 
1.6 (0.58-4.40) 

 
- 

0.519 
0.016 
0.362 

With college degree 9 (12.16) 22 (8.59) 1.47 (0.65-3.35) 0.356 
Monthly family income 32,000 and above, PhPa 21 (28.38) 73 (28.52) 0.99 (0.56-1.76) 0.982 
Diabetes-related factors     
Duration more than 10 yr 18 (24.32) 100 (39.06) 0.50 (0.28-0.90) 0.021 
Insulin-requiring 28 (37.84) 101 (39.45) 0.93 (0.55-1.59) 0.802 
Attendance to Diabetes Center 21 (28.38) 64 (25) 1.19 (0.67-2.12) 0.559 
Diabetes Center as source of information on foot care 17 (22.97) 44 (17.19) 1.44 (0.76-2.70) 0.26 
Receives diabetic care 
   Private clinic 
   Charity outpatient clinic 

 
49 (66.22) 
25 (33.78) 

 
178 (69.53) 
78 (30.47) 

 
(reference) 

1.16 (0.67-2.02) 
- 

0.588 
Family history of diabetes 40 (54.05) 181 (70.70) 0.49 (0.29-0.83) 0.008 
HbA1c 7 or greater, % 37 (52.11) 115 (46.94) 1.23 (0.72-2.09) 0.443 
No history of foot problem 26 (35.62) 79 (30.86) 1.24 (0.72-2.14) 0.442 
No current foot problem 40 (54.05) 102 (39.84) 1.78 (1.05-2.99) 0.031 
aPhP, Philippine Peso 

 
We conducted simple binary logistic regression to 
determine factors associated with practice scores (Table 3).  
Patients who were self-employed were twice as likely to 
have a practice score above 70% compared to unemployed 
patients (OR 2.22, 95% CI, 1.16 to 4.23; p=0.016). Patients 
who had diabetes for more than 10 years were only 50% 
less likely to have good practice scores (OR 0.50, 95% CI, 
0.28 to 0.90; p=0.021). This was also observed in those with 
a family history of diabetes (OR 0.49, 95% CI, 0.29 to 0.83; 
p=0.008). Patients who do not have current foot problems 

were more likely to have good practice scores (OR 1.78, 
95% CI, 1.05 to 2.99; p=0.031). 
 
In the final model, duration and family history of diabetes 
were found to be significant. Those with more than 10 
years of diabetes (adjusted OR 0.54, 95% CI, 0.30 to 0.98) 
and with family history of diabetes (adjusted OR 0.52, 95% 
CI, 0.30 to 0.89) were 50% less likely to have good practice 
scores. This model was significant, but only explains 2.78% 
in the variation of good and poor practice scores. 
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Appendix 1. Questionnaire on Knowledge of Foot Care (English version)10 
 

Place a check (✓) in the appropriate column to indicate whether the statement is CORRECT or WRONG Correct Wrong I do not know 
1 Anti-diabetic medications should be taken regularly to prevent complications.    
2 Feet should be washed daily.    
3 Lukewarm water should be used to wash feet.    
4 The temperature of the water should be checked before washing feet.    
5 Feet should be completely dried after washing.    
6 Talcum powder should be used to keep the areas between the toes dry.    
7 Lotion or moisturizing cream should be applied on the feet to prevent dryness of skin.    
8 Lotion should not be applied between the toes.    
9 Socks should be changed daily.    
10 Toenails should be trimmed straight across.    
11 Feet should be inspected at least once a day.    
12 Diabetic patients should wear comfortable shoes.    
13 The inside of the shoes should be inspected for before wearing them.    
14 Diabetic patients should not walk barefoot.    
15 Diabetic patients should consult a doctor if their feet have redness, blisters, cuts, or wound/s.    
 
 

Appendix 2. Nottingham Assessment of Functional Foot Care (English Version)11 
Ê

We would like to know what you do to look after your feet. Please tick (✔) the category, which best reflects what you actually do. Please answer every 
question. Thank you. 
1. Do you examine your feet?  ☐ More than once a day (3) 

☐ Once a day (2) 
☐ 2-6 times a week (1) 
☐ Once a week or less (0) 

2. Do you check your shoes before you put them on?  ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

3. Do you check your shoes when you take them off? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

4. Do you wash your feet?  
  

☐ More than once a day (3) 
☐ Once a day (2) 
☐ Most days a week (1) 
☐ A few days a week (0) 

5. Do you check your feet are dry after washing? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

practice are only satisfactory. This implies that adequate 
knowledge by itself does not necessarily translate to action, 
as shown in the study by Li et al.21 Complications such as 
diabetic foot ulcers and lower extremity amputations are 
preventable with good knowledge and good practice of 
diabetic foot care. Foot care education is the most crucial 
tool in preventing lower leg amputations necessitated by 
complications.29 Simple patient evaluation, coupled with 
concomitant preventive measures, significantly reduce the 
rates of risk among individuals with diabetes.  
 
The advantage of this study was the use of the Filipino 
language in our questionnaires. These questionnaires were 
tested and validated. Respondents were shown 
accompanying illustrations to help them understand the 
type of footwear being asked. The questions covered the 
recommended good foot-care practices in the areas of feet 
washing techniques, inspection of foot and footwear, skin 
and nail care, footwear use, and self-foot care 
management. The questionnaire can be used as an 
outcome measure after attending or administering 
diabetes education on foot care for patients with and 
without diabetic foot ulcers.  
 
We recognized certain limitations in our study. The 
subjects consisted of patients attending the CGHMC 
outpatient clinics, with a small number of patients seeking 
treatment for diabetic foot ulcer. Some questions in the 
questionnaire may not be applicable in our local setting, 
such as the use of lukewarm water for washing feet, 
placing feet near fire or use of seamless socks, which are 
not usually available or in fashion here in our country. Our 
tropical weather is markedly different from area where the 
Nottingham foot care questionnaire was developed. Our 
respondents preferred the use of flip-flops and slippers and 
were unaccustomed to use of socks or tights. Appropriately 
revised knowledge and practice questionnaires should be 
developed to make these applicable to Filipino patients. 
The revised versions of the questionnaires may be used in 
future studies. We also did not document foot deformities, 
neuropathy and peripheral arterial disease. Information on 
current and past history of foot problems only came from 
questionnaires, unverified from patient records. For future 
studies, knowledge and practice scores in patients at high-
risk for diabetic foot ulcers may also be compared. 
 
CONCLUSION 
 
The current state of foot care knowledge in Filipino 
diabetic respondents is good, but the level of foot self-care 
practice is only satisfactory. Healthcare providers should 
focus on addressing gaps in foot care knowledge, 
supporting proper foot care practices and encouraging 
patients to participate in educational activities on diabetes.  
 
Acknowledgments 
The authors thank the Section of Endocrinology, Diabetes, and 
Metabolism of the Chinese General Hospital and Medical Center 
for its continued support for this research. 

Statement of Authorship 
The authors certified fulfillment of ICMJE authorship criteria. 
 
Author Disclosure 
The authors declared no conflict of interest. 
 
Funding Source 
None. 
 
References 
1. Abbott CA, Carrington AL, Ashe H, et al. The North-West Diabetes 

Foot Care Study: incidence of, and risk factors for, new diabetic foot 
ulceration in a community-based patient cohort. Diabetic Med. 
2002;19(5):377-84. PMID: 12027925. https://doi:10.1046/j.1464-
5491.2002.00698.x 

2. Ramsey SD , Newton K, Blough D, et al. Incidence, outcomes, and cost 
of foot ulcers in patients with diabetes. Diabetes Care. 1999;22(3):382-7. 
PMID:10097914. https://doi.org/10.2337/diacare.22.3.382 

3. Boulton AJ, Armstrong DG, Albert SF, et al. Comprehensive foot 
examination and risk assessment: A report of the task force of the foot 
care interest group of the American Diabetes Association, with 
endorsement by the American Association of Clinical 
Endocrinologists. Diabetes Care. 2008;31(8):1679-85. PMID: 18663232. 
PMCID: PMC2494620. https://doi.org/10.2337/dc08-9021 

4. Singh N, Armstrong DG, Lipsky BA. Preventing foot ulcers in 
patients with Diabetes. JAMA. 2005;293(2):217-28. PMID: 15644549. 
https://doi.org/10.1001/jama.293.2.217 

5. Chandalia HB, Singh D, Kapoor V, Chandalia SH, Lamba PS. 
Footwear and foot care knowledge as risk factors for foot problems in 
Indian diabetics. Int J Diabetes Dev Ctries. 2008;28(4):109-13. PMID: 
20165597. PMCID: PMC2822153. https://doi.org/10.4103/0973-
3930.45269. 

6. Mayfield JA, Reiber GE, Sanders LJ, Janisse D, Poqach LM; American 
Diabetes Association. Preventive foot care in diabetes. Diabetes Care. 
2004;27(Suppl 1):S63-4. PMID: 14693928. 

7. Pinzur MS, Slovenkai, MP, Trepman E, Shields NN; Diabetes 
Committee of American Orthopaedic Foot and Ankle Society. 
Guidelines for diabetic foot care: recommendations endorsed by the 
Diabetes Committee of the American Orthopaedic Foot and Ankle 
Society. Foot Ankle Int. 2005;26(1):113-9. PMID: 15680122. https://doi. 
org/10.1177/107110070502600112. 

8. Bonner T, Foster M, Spears-Lanoix E. Type 2 diabetes-related foot 
care knowledge and foot self-care practice interventions in the United 
States: A systematic review of the literature. Diabet Foot Ankle. 
2016;7:29758. PMID: 26899439. PMCID: PMC4761684. https://doi.org/ 
10.3402/dfa.v7.29758. eCollection 2016. 

9. Matricciani L, Jones S. Who cares about foot care? Barriers and 
enablers of foot self-care practices among non-institutionalized older 
adults diagnosed with diabetes: An integrative review. Diabetes 
Educ. 2015;41(1):106-17. PMID: 25480398. https://doi.org/10.1177/ 
0145721714560441. 

10. Hasnain S, Sheikh NH. Knowledge and practices regarding foot care 
in diabetic patients visiting diabetic clinic in Jinnah Hospital, Lahore. 
J Pak Med Assoc. 2009;59(10):687-90. PMID: 19813683. 

11. Lincoln NB, Jeffcoate WJ, Ince P, Smith M, Radford K. Validation of a 
new measure of protective footcare behaviour: The Nottingham 
Assessment of Functional Footcare (NAFF). Pract Diab Int. 
2007;24(4):207-11. https://doi.org/10.1002/pdi.1099. 

12. Polit DF, Yang FM. Measurement and the measurement of change. 
Philadelphia: Wolters Kluwer, 2016. 

13. UNITE for Diabetes Philippines: Philippine Practice Guidelines on 
the Diagnosis and Management of Diabetes Mellitus. 
http://obesity.org.ph/v4/wp-content/uploads/2014/07/Diabetes-
United-for-Diabetes-Phil.pdf. Accessed August 1, 2016. 

14. Philippine Statistics Authority. 2012 Family Income and Expenditure 
Survey Final Results: National Capital Region. Number: 2014-11. 
http://nso-ncr.ph/special%20release/fies/2012%20Fies.pdf. Accessed 
August 6, 2016. 

15. Muhammad-Lutfi AR, Zaraihah MR, Anuar-Ramdhan IM. 
Knowledge and practice of diabetic foot care in an in-patient setting 
at a tertiary medical center. Malays Orthop J. 2014;8(3):22-6. PMCID: 
PMC4536395. https://doi.org/10.5704/MOJ.1411.005. 

16. Seid A, Tsige Y. Knowledge, practice, and barriers of foot care among 
diabetic patients attending Felege Hiwot Referral Hospital, Bahir Dar, 

128 Knowledge and Practice of Diabetic Foot Care in Patients with Diabetes

www.asean-endocrinejournal.org Vol. 32 No. 2 November 2017

Erva Magbanua, et al

ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.05 ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.05

Northwest Ethiopia. Advances in Nursing. 2015;2015:Article ID 
934623. https://doi.org/ 10.1155/2015/934623. 

17. Desalu OO, Salawu FK, Jimoh AK, Adekoya AO, Busari OA, Olokoba 
AB. Diabetic Foot Care: self-reported knowledge and practice among 
patients attending three tertiary hospital in Nigeria. Ghana Med J. 
2011;45(2):60-5. PMID: 21857723. PMCID: PMC3158533. 

18. Mcmillan G, Hanson TE. Sample size requirements for establishing 
clinical test-retest standards. Ear Hear. 2014;35(2): 283-6. PMID: 
24351613. https://doi.org/10.1097/01.aud.0000438377.150036b.  

19. Peacock J, Peacock PJ. Oxford handbook of medical statistics. Oxford: 
Oxford University Press, 2011. 

20. George H, Rakesh P, Krishna M, et al. Foot care knowledge and 
practices and the prevalence of peripheral neuropathy among people 
with diabetes attending a secondary care rural hospital in southern 
India. J Family Med Prim Care. 2013;2(1):27-32. PMID: 24479039. 
PMCID: PMC3894008. https://doi.org/ 10.4103/2249-4863.109938. 

21. Li R, Yuan L, Guo KH, et al. The current status of foot self-care 
knowledge, behaviours, and analysis of influencing factors in patients 
with type 2 diabetes mellitus in China. International Journal of 
Nursing Sciences. 2014; 1(3):266-71. https://doi.org/10.1016/j.ijnss. 
2014.05.023. 

22. Isip J, de Guzman M, Ebison A Jr, Narvacan-Montano C. Footwear 
appropriateness, preferences and foot ulcer risk among adult 
diabetics at Makati Medical Center Outpatient Department. J 
ASEAN Fed Endocr Soc. 2016;31(1):37-43. https://doi.org/10.15605/ 
jafes.031.01.07. 

23. Kumhar M, Dara N, Saini T. Foot wear and footcare knowledge—
an independent risk factor for diabetic foot in Indian diabetics. 

Indian Medical Gazette. 2014;25-8. http://imsear.hellis.org/handle/ 
123456789/157578. 

24. Khamseh ME, Vatankhah N, Baradaran HR. Knowledge and practice 
of foot care in Iranian people with type 2 diabetes. Int Wound 
J. 2007;4(4):298-302. PMID: 18154624. https://doi.org/10.1111/j.1742-
481X.2007.00381.x. 

25. Hernandez-Tejada MA, Campbell JA, Walker RJ, Smalls BL, Davis 
KS, Egede LE. Diabetes empowerment, medication adherence and 
self-care behaviors in adults with type 2 diabetes. Diabetes Technol 
Ther. 2012;14(7):630-4. PMID: 22524548. PMCID: PMC3389377. 
https://doi.org/10.1089/dia.2011.0287. 

26. Kim SY, Hongsranagon P. Preventive behaviors regarding foot ulcers 
in diabetes type II patients at BMA Health Center No. 48, Bangkok, 
Thailand. J Health Res. 2008;22(Suppl):21-8. http://www.jhealthres. 
org/upload/journal/341/22(suppl)_p21-28_sonyongkim.pdf. 

27. Malathy R, Narmadha M, Ramesh S, Alvin JM, Dinesh BN. Effect of a 
diabetes counseling programme on knowledge, attitude and practice 
among diabetic patients in Erode district of South India. J Young 
Pharm. 2011;3(1):65-72. PMID: 21607057. PMCID: PMC3094563. 
https://doi.org/10.4103/0975-1483.76422. 

28. Nongmaithem M, Bawa AP, Pithwa AK, Bhatia SK, Singh G, Gooptu 
S. A study of risk factors and foot care behavior among diabetics. J 
Family Med Prim Care. 2016;5(2):399-403. PMID: 27843849. PMCID: 
PMC5084569. https://doi.org/10.4103/2249-4863.192340. 

29. Nagpal J, Bhartia A. Quality of diabetes care in the middle- and high-
income group populace: The Delhi Diabetes Community (DEDICOM) 
Survey. Diabetes Care. 2006;29(11):2341-8. PMID: 17065665. 
https://doi.org/10.2337/dc06-0783. 
 

 
 
 

Appendix 1. Questionnaire on Knowledge of Foot Care (English version)10 
 

Place a check (✓) in the appropriate column to indicate whether the statement is CORRECT or WRONG Correct Wrong I do not know 
1 Anti-diabetic medications should be taken regularly to prevent complications.    
2 Feet should be washed daily.    
3 Lukewarm water should be used to wash feet.    
4 The temperature of the water should be checked before washing feet.    
5 Feet should be completely dried after washing.    
6 Talcum powder should be used to keep the areas between the toes dry.    
7 Lotion or moisturizing cream should be applied on the feet to prevent dryness of skin.    
8 Lotion should not be applied between the toes.    
9 Socks should be changed daily.    
10 Toenails should be trimmed straight across.    
11 Feet should be inspected at least once a day.    
12 Diabetic patients should wear comfortable shoes.    
13 The inside of the shoes should be inspected for before wearing them.    
14 Diabetic patients should not walk barefoot.    
15 Diabetic patients should consult a doctor if their feet have redness, blisters, cuts, or wound/s.    
 
 

Appendix 2. Nottingham Assessment of Functional Foot Care (English Version)11 
Ê

We would like to know what you do to look after your feet. Please tick (✔) the category, which best reflects what you actually do. Please answer every 
question. Thank you. 
1. Do you examine your feet?  ☐ More than once a day (3) 

☐ Once a day (2) 
☐ 2-6 times a week (1) 
☐ Once a week or less (0) 

2. Do you check your shoes before you put them on?  ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

3. Do you check your shoes when you take them off? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

4. Do you wash your feet?  
  

☐ More than once a day (3) 
☐ Once a day (2) 
☐ Most days a week (1) 
☐ A few days a week (0) 

5. Do you check your feet are dry after washing? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

practice are only satisfactory. This implies that adequate 
knowledge by itself does not necessarily translate to action, 
as shown in the study by Li et al.21 Complications such as 
diabetic foot ulcers and lower extremity amputations are 
preventable with good knowledge and good practice of 
diabetic foot care. Foot care education is the most crucial 
tool in preventing lower leg amputations necessitated by 
complications.29 Simple patient evaluation, coupled with 
concomitant preventive measures, significantly reduce the 
rates of risk among individuals with diabetes.  
 
The advantage of this study was the use of the Filipino 
language in our questionnaires. These questionnaires were 
tested and validated. Respondents were shown 
accompanying illustrations to help them understand the 
type of footwear being asked. The questions covered the 
recommended good foot-care practices in the areas of feet 
washing techniques, inspection of foot and footwear, skin 
and nail care, footwear use, and self-foot care 
management. The questionnaire can be used as an 
outcome measure after attending or administering 
diabetes education on foot care for patients with and 
without diabetic foot ulcers.  
 
We recognized certain limitations in our study. The 
subjects consisted of patients attending the CGHMC 
outpatient clinics, with a small number of patients seeking 
treatment for diabetic foot ulcer. Some questions in the 
questionnaire may not be applicable in our local setting, 
such as the use of lukewarm water for washing feet, 
placing feet near fire or use of seamless socks, which are 
not usually available or in fashion here in our country. Our 
tropical weather is markedly different from area where the 
Nottingham foot care questionnaire was developed. Our 
respondents preferred the use of flip-flops and slippers and 
were unaccustomed to use of socks or tights. Appropriately 
revised knowledge and practice questionnaires should be 
developed to make these applicable to Filipino patients. 
The revised versions of the questionnaires may be used in 
future studies. We also did not document foot deformities, 
neuropathy and peripheral arterial disease. Information on 
current and past history of foot problems only came from 
questionnaires, unverified from patient records. For future 
studies, knowledge and practice scores in patients at high-
risk for diabetic foot ulcers may also be compared. 
 
CONCLUSION 
 
The current state of foot care knowledge in Filipino 
diabetic respondents is good, but the level of foot self-care 
practice is only satisfactory. Healthcare providers should 
focus on addressing gaps in foot care knowledge, 
supporting proper foot care practices and encouraging 
patients to participate in educational activities on diabetes.  
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Appendix 1. Questionnaire on Knowledge of Foot Care (English version)10 
 

Place a check (✓) in the appropriate column to indicate whether the statement is CORRECT or WRONG Correct Wrong I do not know 
1 Anti-diabetic medications should be taken regularly to prevent complications.    
2 Feet should be washed daily.    
3 Lukewarm water should be used to wash feet.    
4 The temperature of the water should be checked before washing feet.    
5 Feet should be completely dried after washing.    
6 Talcum powder should be used to keep the areas between the toes dry.    
7 Lotion or moisturizing cream should be applied on the feet to prevent dryness of skin.    
8 Lotion should not be applied between the toes.    
9 Socks should be changed daily.    
10 Toenails should be trimmed straight across.    
11 Feet should be inspected at least once a day.    
12 Diabetic patients should wear comfortable shoes.    
13 The inside of the shoes should be inspected for before wearing them.    
14 Diabetic patients should not walk barefoot.    
15 Diabetic patients should consult a doctor if their feet have redness, blisters, cuts, or wound/s.    
 
 

Appendix 2. Nottingham Assessment of Functional Foot Care (English Version)11 
Ê

We would like to know what you do to look after your feet. Please tick (✔) the category, which best reflects what you actually do. Please answer every 
question. Thank you. 
1. Do you examine your feet?  ☐ More than once a day (3) 

☐ Once a day (2) 
☐ 2-6 times a week (1) 
☐ Once a week or less (0) 

2. Do you check your shoes before you put them on?  ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

3. Do you check your shoes when you take them off? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

4. Do you wash your feet?  
  

☐ More than once a day (3) 
☐ Once a day (2) 
☐ Most days a week (1) 
☐ A few days a week (0) 

5. Do you check your feet are dry after washing? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

practice are only satisfactory. This implies that adequate 
knowledge by itself does not necessarily translate to action, 
as shown in the study by Li et al.21 Complications such as 
diabetic foot ulcers and lower extremity amputations are 
preventable with good knowledge and good practice of 
diabetic foot care. Foot care education is the most crucial 
tool in preventing lower leg amputations necessitated by 
complications.29 Simple patient evaluation, coupled with 
concomitant preventive measures, significantly reduce the 
rates of risk among individuals with diabetes.  
 
The advantage of this study was the use of the Filipino 
language in our questionnaires. These questionnaires were 
tested and validated. Respondents were shown 
accompanying illustrations to help them understand the 
type of footwear being asked. The questions covered the 
recommended good foot-care practices in the areas of feet 
washing techniques, inspection of foot and footwear, skin 
and nail care, footwear use, and self-foot care 
management. The questionnaire can be used as an 
outcome measure after attending or administering 
diabetes education on foot care for patients with and 
without diabetic foot ulcers.  
 
We recognized certain limitations in our study. The 
subjects consisted of patients attending the CGHMC 
outpatient clinics, with a small number of patients seeking 
treatment for diabetic foot ulcer. Some questions in the 
questionnaire may not be applicable in our local setting, 
such as the use of lukewarm water for washing feet, 
placing feet near fire or use of seamless socks, which are 
not usually available or in fashion here in our country. Our 
tropical weather is markedly different from area where the 
Nottingham foot care questionnaire was developed. Our 
respondents preferred the use of flip-flops and slippers and 
were unaccustomed to use of socks or tights. Appropriately 
revised knowledge and practice questionnaires should be 
developed to make these applicable to Filipino patients. 
The revised versions of the questionnaires may be used in 
future studies. We also did not document foot deformities, 
neuropathy and peripheral arterial disease. Information on 
current and past history of foot problems only came from 
questionnaires, unverified from patient records. For future 
studies, knowledge and practice scores in patients at high-
risk for diabetic foot ulcers may also be compared. 
 
CONCLUSION 
 
The current state of foot care knowledge in Filipino 
diabetic respondents is good, but the level of foot self-care 
practice is only satisfactory. Healthcare providers should 
focus on addressing gaps in foot care knowledge, 
supporting proper foot care practices and encouraging 
patients to participate in educational activities on diabetes.  
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Appendix 1. Questionnaire on Knowledge of Foot Care (English version)10 
 

Place a check (✓) in the appropriate column to indicate whether the statement is CORRECT or WRONG Correct Wrong I do not know 
1 Anti-diabetic medications should be taken regularly to prevent complications.    
2 Feet should be washed daily.    
3 Lukewarm water should be used to wash feet.    
4 The temperature of the water should be checked before washing feet.    
5 Feet should be completely dried after washing.    
6 Talcum powder should be used to keep the areas between the toes dry.    
7 Lotion or moisturizing cream should be applied on the feet to prevent dryness of skin.    
8 Lotion should not be applied between the toes.    
9 Socks should be changed daily.    
10 Toenails should be trimmed straight across.    
11 Feet should be inspected at least once a day.    
12 Diabetic patients should wear comfortable shoes.    
13 The inside of the shoes should be inspected for before wearing them.    
14 Diabetic patients should not walk barefoot.    
15 Diabetic patients should consult a doctor if their feet have redness, blisters, cuts, or wound/s.    
 
 

Appendix 2. Nottingham Assessment of Functional Foot Care (English Version)11 
Ê

We would like to know what you do to look after your feet. Please tick (✔) the category, which best reflects what you actually do. Please answer every 
question. Thank you. 
1. Do you examine your feet?  ☐ More than once a day (3) 

☐ Once a day (2) 
☐ 2-6 times a week (1) 
☐ Once a week or less (0) 

2. Do you check your shoes before you put them on?  ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

3. Do you check your shoes when you take them off? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

4. Do you wash your feet?  
  

☐ More than once a day (3) 
☐ Once a day (2) 
☐ Most days a week (1) 
☐ A few days a week (0) 

5. Do you check your feet are dry after washing? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

practice are only satisfactory. This implies that adequate 
knowledge by itself does not necessarily translate to action, 
as shown in the study by Li et al.21 Complications such as 
diabetic foot ulcers and lower extremity amputations are 
preventable with good knowledge and good practice of 
diabetic foot care. Foot care education is the most crucial 
tool in preventing lower leg amputations necessitated by 
complications.29 Simple patient evaluation, coupled with 
concomitant preventive measures, significantly reduce the 
rates of risk among individuals with diabetes.  
 
The advantage of this study was the use of the Filipino 
language in our questionnaires. These questionnaires were 
tested and validated. Respondents were shown 
accompanying illustrations to help them understand the 
type of footwear being asked. The questions covered the 
recommended good foot-care practices in the areas of feet 
washing techniques, inspection of foot and footwear, skin 
and nail care, footwear use, and self-foot care 
management. The questionnaire can be used as an 
outcome measure after attending or administering 
diabetes education on foot care for patients with and 
without diabetic foot ulcers.  
 
We recognized certain limitations in our study. The 
subjects consisted of patients attending the CGHMC 
outpatient clinics, with a small number of patients seeking 
treatment for diabetic foot ulcer. Some questions in the 
questionnaire may not be applicable in our local setting, 
such as the use of lukewarm water for washing feet, 
placing feet near fire or use of seamless socks, which are 
not usually available or in fashion here in our country. Our 
tropical weather is markedly different from area where the 
Nottingham foot care questionnaire was developed. Our 
respondents preferred the use of flip-flops and slippers and 
were unaccustomed to use of socks or tights. Appropriately 
revised knowledge and practice questionnaires should be 
developed to make these applicable to Filipino patients. 
The revised versions of the questionnaires may be used in 
future studies. We also did not document foot deformities, 
neuropathy and peripheral arterial disease. Information on 
current and past history of foot problems only came from 
questionnaires, unverified from patient records. For future 
studies, knowledge and practice scores in patients at high-
risk for diabetic foot ulcers may also be compared. 
 
CONCLUSION 
 
The current state of foot care knowledge in Filipino 
diabetic respondents is good, but the level of foot self-care 
practice is only satisfactory. Healthcare providers should 
focus on addressing gaps in foot care knowledge, 
supporting proper foot care practices and encouraging 
patients to participate in educational activities on diabetes.  
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16. Do you break in new shoes gradually? ☐ Always (3)  
☐ Often (2) 
☐ Sometimes (1) 
☐ Rarely/Never (0) 

17. Do you wear artificial fiber (e. g. nylon) stockings? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

18. Do you wear seamless socks/stockings/tights? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

19. Do you wear shoes without socks/stockings/tights? ☐ Never (3) 
☐ Rarely (2) 
☐ Sometimes (1) 
☐ Often (0) 

20. Do you change your socks/stockings/tights? 
  

☐ More than once a day (3) 
☐ Daily (2) 
☐ 4-6 times a week (1) 
☐ Less than 4 times a week (0) 

21. Do you walk around the house in bare feet? 
  

☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

22. Do you walk outside the house in bare feet? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

23. Do you use a hot water bottle in bed? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

24. Do you put your feet near the fire? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

25. Do you put your feet on a radiator? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

26. Do you check the temperature of the water you wash your feet in? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

27. Do you use corn (callus) remedies/corn (callus) plasters/ paints when you get a corn? ☐ Never (3) 
☐ Rarely (2) 
☐ Sometimes (1) 
☐ Often (0) 

28. Do you put a dry dressing on a blister when you get one? ☐ Never (0) 
☐ Rarely (1)  
☐ Sometimes (2) 
☐ Often (3) 

29. Do you put a dry dressing on a graze, cut or burn when you get one? ☐ Never (0) 
☐ Rarely (1) 
☐ Sometimes (2) 
☐ Often (3) 
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6. Do you dry between your toes? 
  

☐ Always (3)  
☐ Often (2) 
☐ Sometimes (1) 
☐ Rarely/Never (0) 

7. Do you use moisturizing cream or lotion on your feet? ☐ Daily (3) 
☐ Once a week (2) 
☐ About once a month (1) 
☐ Never (0) 

8. Do you put moisturizing cream or lotion between your toes? ☐ Daily (0) 
☐ Once a week (1) 
☐ About once a month (2) 
☐ Never (3) 

9. Are your toenails cut? 
 

☐ About once a week (3) 
☐ About once a month (2) 
☐ Less than once a month (1) 
☐ Never (0) 

10. Do you wear sandals? 
 
 
  

☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

Ê

Ê
Ê

11. Do you wear slippers? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

 
 

12. Do you wear rubber shoes or sneakers? 
 

☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

   
 

13. Do you wear shoes with lace-up, Velcro or strap fastenings? ☐ Most of the time (3) 
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

 

 
 

14. Do you wear pointed-toed shoes? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

   
 

15. Do you wear flip-flops or mules (shoe that is backless)? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 
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16. Do you break in new shoes gradually? ☐ Always (3)  
☐ Often (2) 
☐ Sometimes (1) 
☐ Rarely/Never (0) 

17. Do you wear artificial fiber (e. g. nylon) stockings? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

18. Do you wear seamless socks/stockings/tights? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

19. Do you wear shoes without socks/stockings/tights? ☐ Never (3) 
☐ Rarely (2) 
☐ Sometimes (1) 
☐ Often (0) 

20. Do you change your socks/stockings/tights? 
  

☐ More than once a day (3) 
☐ Daily (2) 
☐ 4-6 times a week (1) 
☐ Less than 4 times a week (0) 

21. Do you walk around the house in bare feet? 
  

☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

22. Do you walk outside the house in bare feet? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

23. Do you use a hot water bottle in bed? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

24. Do you put your feet near the fire? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

25. Do you put your feet on a radiator? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

26. Do you check the temperature of the water you wash your feet in? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

27. Do you use corn (callus) remedies/corn (callus) plasters/ paints when you get a corn? ☐ Never (3) 
☐ Rarely (2) 
☐ Sometimes (1) 
☐ Often (0) 

28. Do you put a dry dressing on a blister when you get one? ☐ Never (0) 
☐ Rarely (1)  
☐ Sometimes (2) 
☐ Often (3) 

29. Do you put a dry dressing on a graze, cut or burn when you get one? ☐ Never (0) 
☐ Rarely (1) 
☐ Sometimes (2) 
☐ Often (3) 
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6. Do you dry between your toes? 
  

☐ Always (3)  
☐ Often (2) 
☐ Sometimes (1) 
☐ Rarely/Never (0) 

7. Do you use moisturizing cream or lotion on your feet? ☐ Daily (3) 
☐ Once a week (2) 
☐ About once a month (1) 
☐ Never (0) 

8. Do you put moisturizing cream or lotion between your toes? ☐ Daily (0) 
☐ Once a week (1) 
☐ About once a month (2) 
☐ Never (3) 

9. Are your toenails cut? 
 

☐ About once a week (3) 
☐ About once a month (2) 
☐ Less than once a month (1) 
☐ Never (0) 

10. Do you wear sandals? 
 
 
  

☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

Ê

Ê
Ê

11. Do you wear slippers? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

 
 

12. Do you wear rubber shoes or sneakers? 
 

☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

   
 

13. Do you wear shoes with lace-up, Velcro or strap fastenings? ☐ Most of the time (3) 
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

 

 
 

14. Do you wear pointed-toed shoes? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

   
 

15. Do you wear flip-flops or mules (shoe that is backless)? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 
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16. Do you break in new shoes gradually? ☐ Always (3)  
☐ Often (2) 
☐ Sometimes (1) 
☐ Rarely/Never (0) 

17. Do you wear artificial fiber (e. g. nylon) stockings? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

18. Do you wear seamless socks/stockings/tights? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

19. Do you wear shoes without socks/stockings/tights? ☐ Never (3) 
☐ Rarely (2) 
☐ Sometimes (1) 
☐ Often (0) 

20. Do you change your socks/stockings/tights? 
  

☐ More than once a day (3) 
☐ Daily (2) 
☐ 4-6 times a week (1) 
☐ Less than 4 times a week (0) 

21. Do you walk around the house in bare feet? 
  

☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

22. Do you walk outside the house in bare feet? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

23. Do you use a hot water bottle in bed? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

24. Do you put your feet near the fire? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

25. Do you put your feet on a radiator? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

26. Do you check the temperature of the water you wash your feet in? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

27. Do you use corn (callus) remedies/corn (callus) plasters/ paints when you get a corn? ☐ Never (3) 
☐ Rarely (2) 
☐ Sometimes (1) 
☐ Often (0) 

28. Do you put a dry dressing on a blister when you get one? ☐ Never (0) 
☐ Rarely (1)  
☐ Sometimes (2) 
☐ Often (3) 

29. Do you put a dry dressing on a graze, cut or burn when you get one? ☐ Never (0) 
☐ Rarely (1) 
☐ Sometimes (2) 
☐ Often (3) 
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6. Do you dry between your toes? 
  

☐ Always (3)  
☐ Often (2) 
☐ Sometimes (1) 
☐ Rarely/Never (0) 

7. Do you use moisturizing cream or lotion on your feet? ☐ Daily (3) 
☐ Once a week (2) 
☐ About once a month (1) 
☐ Never (0) 

8. Do you put moisturizing cream or lotion between your toes? ☐ Daily (0) 
☐ Once a week (1) 
☐ About once a month (2) 
☐ Never (3) 

9. Are your toenails cut? 
 

☐ About once a week (3) 
☐ About once a month (2) 
☐ Less than once a month (1) 
☐ Never (0) 

10. Do you wear sandals? 
 
 
  

☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

Ê

Ê
Ê

11. Do you wear slippers? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

 
 

12. Do you wear rubber shoes or sneakers? 
 

☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

   
 

13. Do you wear shoes with lace-up, Velcro or strap fastenings? ☐ Most of the time (3) 
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

 

 
 

14. Do you wear pointed-toed shoes? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

   
 

15. Do you wear flip-flops or mules (shoe that is backless)? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

130 Knowledge and Practice of Diabetic Foot Care in Patients with Diabetes

www.asean-endocrinejournal.org Vol. 32 No. 2 November 2017

Erva Magbanua, et al

ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.05 ONLINE FIRST | October 5, 2017 | https://doi.org/10.15605/jafes.032.02.05

 

             
 

16. Do you break in new shoes gradually? ☐ Always (3)  
☐ Often (2) 
☐ Sometimes (1) 
☐ Rarely/Never (0) 

17. Do you wear artificial fiber (e. g. nylon) stockings? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

18. Do you wear seamless socks/stockings/tights? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

19. Do you wear shoes without socks/stockings/tights? ☐ Never (3) 
☐ Rarely (2) 
☐ Sometimes (1) 
☐ Often (0) 

20. Do you change your socks/stockings/tights? 
  

☐ More than once a day (3) 
☐ Daily (2) 
☐ 4-6 times a week (1) 
☐ Less than 4 times a week (0) 

21. Do you walk around the house in bare feet? 
  

☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

22. Do you walk outside the house in bare feet? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

23. Do you use a hot water bottle in bed? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

24. Do you put your feet near the fire? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

25. Do you put your feet on a radiator? ☐ Often (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

26. Do you check the temperature of the water you wash your feet in? ☐ Often (3)  
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

27. Do you use corn (callus) remedies/corn (callus) plasters/ paints when you get a corn? ☐ Never (3) 
☐ Rarely (2) 
☐ Sometimes (1) 
☐ Often (0) 

28. Do you put a dry dressing on a blister when you get one? ☐ Never (0) 
☐ Rarely (1)  
☐ Sometimes (2) 
☐ Often (3) 

29. Do you put a dry dressing on a graze, cut or burn when you get one? ☐ Never (0) 
☐ Rarely (1) 
☐ Sometimes (2) 
☐ Often (3) 
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6. Do you dry between your toes? 
  

☐ Always (3)  
☐ Often (2) 
☐ Sometimes (1) 
☐ Rarely/Never (0) 

7. Do you use moisturizing cream or lotion on your feet? ☐ Daily (3) 
☐ Once a week (2) 
☐ About once a month (1) 
☐ Never (0) 

8. Do you put moisturizing cream or lotion between your toes? ☐ Daily (0) 
☐ Once a week (1) 
☐ About once a month (2) 
☐ Never (3) 

9. Are your toenails cut? 
 

☐ About once a week (3) 
☐ About once a month (2) 
☐ Less than once a month (1) 
☐ Never (0) 

10. Do you wear sandals? 
 
 
  

☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

Ê

Ê
Ê

11. Do you wear slippers? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

 
 

12. Do you wear rubber shoes or sneakers? 
 

☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

   
 

13. Do you wear shoes with lace-up, Velcro or strap fastenings? ☐ Most of the time (3) 
☐ Sometimes (2) 
☐ Rarely (1)  
☐ Never (0) 

 

 
 

14. Do you wear pointed-toed shoes? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 

 

   
 

15. Do you wear flip-flops or mules (shoe that is backless)? ☐ Most of the time (0)  
☐ Sometimes (1) 
☐ Rarely (2)  
☐ Never (3) 
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Abstract 
 
Objectives. We aim to compare the clinical and biochemical profile of metabolic syndrome between obese children 
below and above 10 years attending Paediatric clinic Hospital Universiti Sains Malaysia (HUSM) from 2006 to 2015. 
This is to determine if age, particularly the transition to puberty, modifies the prevalence of components of metabolic 
syndrome in obese children.  
 
Methodology. The medical records of 84 obese children under 18 years of age seen at Paediatric clinic HUSM from 
2006 to 2015 were reviewed. Demographic (age, gender, ethnicity), anthropometric (weight and height), clinical [body 
mass index (BMI), systolic blood pressure (SBP) and diastolic blood pressure (DBP)] and biochemical [serum total 
cholesterol (TC), triglyceride (TG), high density lipoprotein-cholesterol (HDL-C), low density lipoprotein-cholesterol 
(LDL-C), fasting plasma glucose (FPG)] parameters were recorded, analyzed and compared. 
 
Results. Majority of subjects in both age groups were boys, with 68.2% <10 years old. Mean age was 9.69 years 
(±3.36). The clinical and biochemical parameters of metabolic syndrome were similar between those <10 years old and 
>10 years, with the exception of BMI, waist circumference, SBP and TG level. Multivariate regression analysis showed 
that the parameters of metabolic syndrome significantly associated with age ≥10 years were systolic hypertension 
(adjusted OR 7.17, 95% CI, 1.48 to 34.8) and BMI >30 kg/m2 (adjusted OR 3.02, 95% CI, 1.16 to 7.86).  
 
Conclusion. There were similar clinical and biochemical parameters of metabolic syndrome in both age groups. The 
proportions of children with metabolic syndrome were similar regardless of age group. The overall prevalence rate of 
metabolic syndrome was 27.3%. In view of the alarming presence of components of metabolic syndrome even in children 
less than 10 years of age, efforts aimed at the prevention of childhood obesity in the community should be intensified. 
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INTRODUCTION 
  
The World Health Organization (WHO) estimates that 41 
million children under 5 years old worldwide are obese, 
with 48% dwelling in Asia.1 The numbers are rapidly 
increasing even in developing countries, especially in 
urban areas. In Malaysia, the National Health and 
Morbidity Survey (NHMS) showed an alarming surge in 
the proportion of children less than 18 years who are obese 
from 3.9% (0.3 million) in 2011 to 11.9% (1 million) in 
2015.2 Without prompt intervention, childhood obesity 
will continue into adulthood, leading to the development 
of complications which increase morbidity and mortality, 
reduce life expectancy and impair quality of life.1-3 

Metabolic syndrome is a constellation of metabolic 
derangements consisting of abdominal obesity, 
dyslipidemia, hypertension and raised plasma glucose 
that significantly increases the risk of developing type 2 
diabetes and premature atherosclerotic cardiovascular 

disease.4,5 The prevalence of pediatric metabolic syndrome 
is also increasing in obese adolescents, with rates as high 
as 28.7% in the United States National Health and 
Nutrition Examination Survey 1988-1994.3 A single unified 
definition for pediatric metabolic syndrome was adopted 
only in 2007 based on the International Diabetes 
Federation Consensus Definition.6 Early recognition is 
vital to enable prompt institution of early childhood 
lifestyle intervention and to prevent progression and 
development of complications.6,7 When similar criteria 
were applied to a wider age group of children aged 4 to 20 
years, the prevalence of metabolic syndrome in the study 
population was 38.7% in moderately obese children (BMI 
>95th percentile), compared to 49.7% in severely obese 
(BMI >98th percentile).8 An increase in the individual 
components of metabolic syndrome, particularly high 
plasma glucose, triglycerides and systolic blood pressure, 
and low HDL, were found together with increasing BMI. It 
can be surmised that the prevalence of metabolic 

syndrome increased with increasing obesity, and was 
higher in obese compared to overweight subjects. A 
thorough history and clinical examination to locate clues 
for the identification of children at risk of developing 
metabolic complications of childhood obesity stemming 
from insulin resistance is essential. This includes 
assessment of visceral adiposity in view of its association 
with increased metabolic risk. Clinicians are reminded to 
maintain a high index of suspicion for clinically silent 
conditions, such as impaired glucose tolerance and non-
alcoholic fatty liver disease, which may be present in this 
group of high risk children.9  
  
Several researchers have investigated the prevalence of 
metabolic syndrome in the pediatric population in 
Malaysia. In a 2010 study on 78 schoolchildren aged 8 to 10 
years old in Kuala Lumpur, 17.9% of participants were 
found to be obese, of which 2.9% were assessed to have the 
metabolic syndrome based on IDF criteria.10 The relatively 
low prevalence of metabolic syndrome even in obese 
subjects in comparison to foreign studies was attributed to 
the high cut-off values used by the IDF criteria. Upon 
analysis of normal weight children, 9.1% had one 
unspecified risk factor for metabolic syndrome.10 The study 
was limited by the lack of local population-specific waist 
circumference percentile charts at the time it was carried 
out, and the relatively narrow age range of participants. 
  
In a similar study, Wee and colleagues examined 402 
participants aged 9 to 12 years in Kuala Lumpur for the 
risk factors of metabolic syndrome. The prevalence of 
overweight/obesity was 5.3%, of which 5.3% had 
metabolic syndrome by IDF 2005 criteria.11 At least one 
risk factor for metabolic syndrome was identified in 88% 
of obese participants, compared to 14% in those with 
normal weight. Comparison between overweight and 
obese subjects was not carried out in this study. The 
prevalence of metabolic syndrome was determined only in 
overweight/obese participants. This study was also unable 
to refer to age- and gender-specific local waist 
circumference standards. The authors attributed the lack 
of association between age, gender and ethnicity with 
metabolic syndrome to the small sample size.11  
 
A recent study conducted in 2014 on 1,014 schoolchildren 
found that 16% were overweight and 9.4% were obese. 
The prevalence of metabolic syndrome by IDF criteria was 
2.6% in the general study population, and 10% in the 
overweight/obese participants. The risk factors for 
metabolic syndrome were predominantly clustered in the 
overweight/obese group, compared to the normal weight 
subjects.12 The study was limited by the inclusion of 
children aged 13 years old only. A comparison of risk 
factors between overweight and obese children was also 
not included.  
 
Body mass index is a less sensitive indicator of abdominal 
adiposity in comparison with waist circumference, as it 

does not account for body fat distribution. Children with 
lower BMI but with greater waist circumference are at 
higher risk of having metabolic syndrome compared to 
those with higher BMI but lower waist circumference. This 
study aims to compare the clinical and biochemical profile 
of metabolic syndrome in obese children less than and 
more than 10 years of age attending Paediatric clinic 
HUSM. The cut-off point of age 10 years was chosen as it 
is the average age of onset of puberty in both sexes in lieu 
of formal pubertal assessment in the form of Tanner 
staging.13,14 Puberty is associated with increased insulin 
resistance, which is the primary pathophysiologic 
mechanism for the development of metabolic syndrome. 
Therefore, it is hoped that this study will be able to 
demonstrate if there is any significant difference in the 
outcomes which predict predisposition to metabolic 
syndrome between these two groups of obese children.  
 
METHODOLOGY 
 
Study Procedure 
 
Patients under 18 years old who had previously been 
followed up at Paediatric clinic HUSM for overweight or 
obesity over a 10-year period from 2006 to 2015 were 
identified with the assistance of the HUSM record office. 
Clinical records were reviewed to obtain the demographic, 
anthropometric, clinical and biochemical parameters. 
Subjects who did not fulfill the inclusion criteria and those 
with incomplete data were excluded.  
 
Inclusion and Exclusion Criteria 
 
Children less than 18 years old on Paediatric clinic HUSM 
follow up for obesity (BMI >95th percentile for age and sex 
based on CDC growth charts) between 2006 to 2015 were 
included. Patients with underlying history of medication 
use or with conditions affecting body fat composition/ 
distribution, such as Cushing’s syndrome, hypothyroidism 
and Prader-Willi syndrome, were excluded. Children on 
medications that may alter blood glucose, lipid metabolism 
or blood pressure were also not included. 
 
Statistical Analysis 
 
Data analysis was performed using SPSS (IBM) version 22. 
Descriptive statistics were used to summarize the socio-
demographic characteristics of subjects. Numerical data 
were presented as mean (SD) or median (IQR) based on 
their normality distribution. Categorical data were 
presented as frequency (percentage). Means were 
compared with either independent T-test or Mann-
Whitney depending on data distribution. For association 
between age and clinical/biochemical parameters, Chi-
square test was used followed by multivariable analysis 
with logistic regression. Spearman rank was used to 
determine any relationship between two numerical 
variables as the data was not normally distributed. 
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(LDL-C), fasting plasma glucose (FPG)] parameters were recorded, analyzed and compared. 
 
Results. Majority of subjects in both age groups were boys, with 68.2% <10 years old. Mean age was 9.69 years 
(±3.36). The clinical and biochemical parameters of metabolic syndrome were similar between those <10 years old and 
>10 years, with the exception of BMI, waist circumference, SBP and TG level. Multivariate regression analysis showed 
that the parameters of metabolic syndrome significantly associated with age ≥10 years were systolic hypertension 
(adjusted OR 7.17, 95% CI, 1.48 to 34.8) and BMI >30 kg/m2 (adjusted OR 3.02, 95% CI, 1.16 to 7.86).  
 
Conclusion. There were similar clinical and biochemical parameters of metabolic syndrome in both age groups. The 
proportions of children with metabolic syndrome were similar regardless of age group. The overall prevalence rate of 
metabolic syndrome was 27.3%. In view of the alarming presence of components of metabolic syndrome even in children 
less than 10 years of age, efforts aimed at the prevention of childhood obesity in the community should be intensified. 
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2015.2 Without prompt intervention, childhood obesity 
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that significantly increases the risk of developing type 2 
diabetes and premature atherosclerotic cardiovascular 

disease.4,5 The prevalence of pediatric metabolic syndrome 
is also increasing in obese adolescents, with rates as high 
as 28.7% in the United States National Health and 
Nutrition Examination Survey 1988-1994.3 A single unified 
definition for pediatric metabolic syndrome was adopted 
only in 2007 based on the International Diabetes 
Federation Consensus Definition.6 Early recognition is 
vital to enable prompt institution of early childhood 
lifestyle intervention and to prevent progression and 
development of complications.6,7 When similar criteria 
were applied to a wider age group of children aged 4 to 20 
years, the prevalence of metabolic syndrome in the study 
population was 38.7% in moderately obese children (BMI 
>95th percentile), compared to 49.7% in severely obese 
(BMI >98th percentile).8 An increase in the individual 
components of metabolic syndrome, particularly high 
plasma glucose, triglycerides and systolic blood pressure, 
and low HDL, were found together with increasing BMI. It 
can be surmised that the prevalence of metabolic 

syndrome increased with increasing obesity, and was 
higher in obese compared to overweight subjects. A 
thorough history and clinical examination to locate clues 
for the identification of children at risk of developing 
metabolic complications of childhood obesity stemming 
from insulin resistance is essential. This includes 
assessment of visceral adiposity in view of its association 
with increased metabolic risk. Clinicians are reminded to 
maintain a high index of suspicion for clinically silent 
conditions, such as impaired glucose tolerance and non-
alcoholic fatty liver disease, which may be present in this 
group of high risk children.9  
  
Several researchers have investigated the prevalence of 
metabolic syndrome in the pediatric population in 
Malaysia. In a 2010 study on 78 schoolchildren aged 8 to 10 
years old in Kuala Lumpur, 17.9% of participants were 
found to be obese, of which 2.9% were assessed to have the 
metabolic syndrome based on IDF criteria.10 The relatively 
low prevalence of metabolic syndrome even in obese 
subjects in comparison to foreign studies was attributed to 
the high cut-off values used by the IDF criteria. Upon 
analysis of normal weight children, 9.1% had one 
unspecified risk factor for metabolic syndrome.10 The study 
was limited by the lack of local population-specific waist 
circumference percentile charts at the time it was carried 
out, and the relatively narrow age range of participants. 
  
In a similar study, Wee and colleagues examined 402 
participants aged 9 to 12 years in Kuala Lumpur for the 
risk factors of metabolic syndrome. The prevalence of 
overweight/obesity was 5.3%, of which 5.3% had 
metabolic syndrome by IDF 2005 criteria.11 At least one 
risk factor for metabolic syndrome was identified in 88% 
of obese participants, compared to 14% in those with 
normal weight. Comparison between overweight and 
obese subjects was not carried out in this study. The 
prevalence of metabolic syndrome was determined only in 
overweight/obese participants. This study was also unable 
to refer to age- and gender-specific local waist 
circumference standards. The authors attributed the lack 
of association between age, gender and ethnicity with 
metabolic syndrome to the small sample size.11  
 
A recent study conducted in 2014 on 1,014 schoolchildren 
found that 16% were overweight and 9.4% were obese. 
The prevalence of metabolic syndrome by IDF criteria was 
2.6% in the general study population, and 10% in the 
overweight/obese participants. The risk factors for 
metabolic syndrome were predominantly clustered in the 
overweight/obese group, compared to the normal weight 
subjects.12 The study was limited by the inclusion of 
children aged 13 years old only. A comparison of risk 
factors between overweight and obese children was also 
not included.  
 
Body mass index is a less sensitive indicator of abdominal 
adiposity in comparison with waist circumference, as it 

does not account for body fat distribution. Children with 
lower BMI but with greater waist circumference are at 
higher risk of having metabolic syndrome compared to 
those with higher BMI but lower waist circumference. This 
study aims to compare the clinical and biochemical profile 
of metabolic syndrome in obese children less than and 
more than 10 years of age attending Paediatric clinic 
HUSM. The cut-off point of age 10 years was chosen as it 
is the average age of onset of puberty in both sexes in lieu 
of formal pubertal assessment in the form of Tanner 
staging.13,14 Puberty is associated with increased insulin 
resistance, which is the primary pathophysiologic 
mechanism for the development of metabolic syndrome. 
Therefore, it is hoped that this study will be able to 
demonstrate if there is any significant difference in the 
outcomes which predict predisposition to metabolic 
syndrome between these two groups of obese children.  
 
METHODOLOGY 
 
Study Procedure 
 
Patients under 18 years old who had previously been 
followed up at Paediatric clinic HUSM for overweight or 
obesity over a 10-year period from 2006 to 2015 were 
identified with the assistance of the HUSM record office. 
Clinical records were reviewed to obtain the demographic, 
anthropometric, clinical and biochemical parameters. 
Subjects who did not fulfill the inclusion criteria and those 
with incomplete data were excluded.  
 
Inclusion and Exclusion Criteria 
 
Children less than 18 years old on Paediatric clinic HUSM 
follow up for obesity (BMI >95th percentile for age and sex 
based on CDC growth charts) between 2006 to 2015 were 
included. Patients with underlying history of medication 
use or with conditions affecting body fat composition/ 
distribution, such as Cushing’s syndrome, hypothyroidism 
and Prader-Willi syndrome, were excluded. Children on 
medications that may alter blood glucose, lipid metabolism 
or blood pressure were also not included. 
 
Statistical Analysis 
 
Data analysis was performed using SPSS (IBM) version 22. 
Descriptive statistics were used to summarize the socio-
demographic characteristics of subjects. Numerical data 
were presented as mean (SD) or median (IQR) based on 
their normality distribution. Categorical data were 
presented as frequency (percentage). Means were 
compared with either independent T-test or Mann-
Whitney depending on data distribution. For association 
between age and clinical/biochemical parameters, Chi-
square test was used followed by multivariable analysis 
with logistic regression. Spearman rank was used to 
determine any relationship between two numerical 
variables as the data was not normally distributed. 
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Data analysis was performed using SPSS (IBM) version 22. 
Descriptive statistics were used to summarize the socio-
demographic characteristics of subjects. Numerical data 
were presented as mean (SD) or median (IQR) based on 
their normality distribution. Categorical data were 
presented as frequency (percentage). Means were 
compared with either independent T-test or Mann-
Whitney depending on data distribution. For association 
between age and clinical/biochemical parameters, Chi-
square test was used followed by multivariable analysis 
with logistic regression. Spearman rank was used to 
determine any relationship between two numerical 
variables as the data was not normally distributed. 
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Abstract 
 
Objectives. We aim to compare the clinical and biochemical profile of metabolic syndrome between obese children 
below and above 10 years attending Paediatric clinic Hospital Universiti Sains Malaysia (HUSM) from 2006 to 2015. 
This is to determine if age, particularly the transition to puberty, modifies the prevalence of components of metabolic 
syndrome in obese children.  
 
Methodology. The medical records of 84 obese children under 18 years of age seen at Paediatric clinic HUSM from 
2006 to 2015 were reviewed. Demographic (age, gender, ethnicity), anthropometric (weight and height), clinical [body 
mass index (BMI), systolic blood pressure (SBP) and diastolic blood pressure (DBP)] and biochemical [serum total 
cholesterol (TC), triglyceride (TG), high density lipoprotein-cholesterol (HDL-C), low density lipoprotein-cholesterol 
(LDL-C), fasting plasma glucose (FPG)] parameters were recorded, analyzed and compared. 
 
Results. Majority of subjects in both age groups were boys, with 68.2% <10 years old. Mean age was 9.69 years 
(±3.36). The clinical and biochemical parameters of metabolic syndrome were similar between those <10 years old and 
>10 years, with the exception of BMI, waist circumference, SBP and TG level. Multivariate regression analysis showed 
that the parameters of metabolic syndrome significantly associated with age ≥10 years were systolic hypertension 
(adjusted OR 7.17, 95% CI, 1.48 to 34.8) and BMI >30 kg/m2 (adjusted OR 3.02, 95% CI, 1.16 to 7.86).  
 
Conclusion. There were similar clinical and biochemical parameters of metabolic syndrome in both age groups. The 
proportions of children with metabolic syndrome were similar regardless of age group. The overall prevalence rate of 
metabolic syndrome was 27.3%. In view of the alarming presence of components of metabolic syndrome even in children 
less than 10 years of age, efforts aimed at the prevention of childhood obesity in the community should be intensified. 
 
KeyÊwords:Êobesity,ÊmetabolicÊsyndrome,Êchildren,ÊpediatricÊ

 
INTRODUCTION 
  
The World Health Organization (WHO) estimates that 41 
million children under 5 years old worldwide are obese, 
with 48% dwelling in Asia.1 The numbers are rapidly 
increasing even in developing countries, especially in 
urban areas. In Malaysia, the National Health and 
Morbidity Survey (NHMS) showed an alarming surge in 
the proportion of children less than 18 years who are obese 
from 3.9% (0.3 million) in 2011 to 11.9% (1 million) in 
2015.2 Without prompt intervention, childhood obesity 
will continue into adulthood, leading to the development 
of complications which increase morbidity and mortality, 
reduce life expectancy and impair quality of life.1-3 

Metabolic syndrome is a constellation of metabolic 
derangements consisting of abdominal obesity, 
dyslipidemia, hypertension and raised plasma glucose 
that significantly increases the risk of developing type 2 
diabetes and premature atherosclerotic cardiovascular 

disease.4,5 The prevalence of pediatric metabolic syndrome 
is also increasing in obese adolescents, with rates as high 
as 28.7% in the United States National Health and 
Nutrition Examination Survey 1988-1994.3 A single unified 
definition for pediatric metabolic syndrome was adopted 
only in 2007 based on the International Diabetes 
Federation Consensus Definition.6 Early recognition is 
vital to enable prompt institution of early childhood 
lifestyle intervention and to prevent progression and 
development of complications.6,7 When similar criteria 
were applied to a wider age group of children aged 4 to 20 
years, the prevalence of metabolic syndrome in the study 
population was 38.7% in moderately obese children (BMI 
>95th percentile), compared to 49.7% in severely obese 
(BMI >98th percentile).8 An increase in the individual 
components of metabolic syndrome, particularly high 
plasma glucose, triglycerides and systolic blood pressure, 
and low HDL, were found together with increasing BMI. It 
can be surmised that the prevalence of metabolic 

syndrome increased with increasing obesity, and was 
higher in obese compared to overweight subjects. A 
thorough history and clinical examination to locate clues 
for the identification of children at risk of developing 
metabolic complications of childhood obesity stemming 
from insulin resistance is essential. This includes 
assessment of visceral adiposity in view of its association 
with increased metabolic risk. Clinicians are reminded to 
maintain a high index of suspicion for clinically silent 
conditions, such as impaired glucose tolerance and non-
alcoholic fatty liver disease, which may be present in this 
group of high risk children.9  
  
Several researchers have investigated the prevalence of 
metabolic syndrome in the pediatric population in 
Malaysia. In a 2010 study on 78 schoolchildren aged 8 to 10 
years old in Kuala Lumpur, 17.9% of participants were 
found to be obese, of which 2.9% were assessed to have the 
metabolic syndrome based on IDF criteria.10 The relatively 
low prevalence of metabolic syndrome even in obese 
subjects in comparison to foreign studies was attributed to 
the high cut-off values used by the IDF criteria. Upon 
analysis of normal weight children, 9.1% had one 
unspecified risk factor for metabolic syndrome.10 The study 
was limited by the lack of local population-specific waist 
circumference percentile charts at the time it was carried 
out, and the relatively narrow age range of participants. 
  
In a similar study, Wee and colleagues examined 402 
participants aged 9 to 12 years in Kuala Lumpur for the 
risk factors of metabolic syndrome. The prevalence of 
overweight/obesity was 5.3%, of which 5.3% had 
metabolic syndrome by IDF 2005 criteria.11 At least one 
risk factor for metabolic syndrome was identified in 88% 
of obese participants, compared to 14% in those with 
normal weight. Comparison between overweight and 
obese subjects was not carried out in this study. The 
prevalence of metabolic syndrome was determined only in 
overweight/obese participants. This study was also unable 
to refer to age- and gender-specific local waist 
circumference standards. The authors attributed the lack 
of association between age, gender and ethnicity with 
metabolic syndrome to the small sample size.11  
 
A recent study conducted in 2014 on 1,014 schoolchildren 
found that 16% were overweight and 9.4% were obese. 
The prevalence of metabolic syndrome by IDF criteria was 
2.6% in the general study population, and 10% in the 
overweight/obese participants. The risk factors for 
metabolic syndrome were predominantly clustered in the 
overweight/obese group, compared to the normal weight 
subjects.12 The study was limited by the inclusion of 
children aged 13 years old only. A comparison of risk 
factors between overweight and obese children was also 
not included.  
 
Body mass index is a less sensitive indicator of abdominal 
adiposity in comparison with waist circumference, as it 

does not account for body fat distribution. Children with 
lower BMI but with greater waist circumference are at 
higher risk of having metabolic syndrome compared to 
those with higher BMI but lower waist circumference. This 
study aims to compare the clinical and biochemical profile 
of metabolic syndrome in obese children less than and 
more than 10 years of age attending Paediatric clinic 
HUSM. The cut-off point of age 10 years was chosen as it 
is the average age of onset of puberty in both sexes in lieu 
of formal pubertal assessment in the form of Tanner 
staging.13,14 Puberty is associated with increased insulin 
resistance, which is the primary pathophysiologic 
mechanism for the development of metabolic syndrome. 
Therefore, it is hoped that this study will be able to 
demonstrate if there is any significant difference in the 
outcomes which predict predisposition to metabolic 
syndrome between these two groups of obese children.  
 
METHODOLOGY 
 
Study Procedure 
 
Patients under 18 years old who had previously been 
followed up at Paediatric clinic HUSM for overweight or 
obesity over a 10-year period from 2006 to 2015 were 
identified with the assistance of the HUSM record office. 
Clinical records were reviewed to obtain the demographic, 
anthropometric, clinical and biochemical parameters. 
Subjects who did not fulfill the inclusion criteria and those 
with incomplete data were excluded.  
 
Inclusion and Exclusion Criteria 
 
Children less than 18 years old on Paediatric clinic HUSM 
follow up for obesity (BMI >95th percentile for age and sex 
based on CDC growth charts) between 2006 to 2015 were 
included. Patients with underlying history of medication 
use or with conditions affecting body fat composition/ 
distribution, such as Cushing’s syndrome, hypothyroidism 
and Prader-Willi syndrome, were excluded. Children on 
medications that may alter blood glucose, lipid metabolism 
or blood pressure were also not included. 
 
Statistical Analysis 
 
Data analysis was performed using SPSS (IBM) version 22. 
Descriptive statistics were used to summarize the socio-
demographic characteristics of subjects. Numerical data 
were presented as mean (SD) or median (IQR) based on 
their normality distribution. Categorical data were 
presented as frequency (percentage). Means were 
compared with either independent T-test or Mann-
Whitney depending on data distribution. For association 
between age and clinical/biochemical parameters, Chi-
square test was used followed by multivariable analysis 
with logistic regression. Spearman rank was used to 
determine any relationship between two numerical 
variables as the data was not normally distributed. 
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Operational Definitions 
 
1. Overweight: BMI >85th percentile and <95th percentile 

for age and sex according to Centers for Disease 
Control and Prevention (CDC) growth chart 

2. Obesity: BMI at or >95th percentile for age and sex 
according to CDC growth chart 

3. Hypertension: SBP >130 mmHg and/or DBP >85 
mmHg 

4. Diabetes: FPG >6.9 mmol/L or random plasma glucose 
>11.1 mmol/L 

5. Impaired glucose tolerance: plasma glucose level 2 
hours after a 1.75 g/kg (maximum 75 g) oral glucose 
challenge 7.77 to 11.1 mmol/L 

6. Impaired fasting glucose: FPG 5.6 to 6.9 mmol/L 
7. Abdominal obesity: waist circumference (WC) >90th 

percentile  
8. Metabolic syndrome: abdominal obesity with 2 or 

more of the following: 
Serum TG >1.7 mmol/L 
HDL <1.03 mmol/L 
SBP >130 mmHg or DBP >85 mmHg 
FPG >5.6 mmol/L 

 
Ethical Approval   
 
The study was approved by the Human Research Ethics 
Committee (HREC) USM (JEPeM code: USM/JEPeM/ 
16040165). 

RESULTS 
 
A total of 101 subjects with follow up at Paediatric clinic 
HUSM for obesity from 2006 to 2015 were identified. Only 
84 of the patient records retrieved were eligible for the 
study. The subjects were divided into 2 groups: group 1 
consisted of obese children below 10 years of age, while 
group 2 included those 10 years and older. The 
demographic characteristics of both groups are illustrated 
in Table 1.  
 
Majority of the 84 available subjects were boys, accounting 
for 68.2% and 62.8%, respectively. The overall mean age 
was 9.7 years. An almost equal number of children below 
10 years, in comparison with those 10 years or more, had 
already been brought to medical attention for obesity. The 
proportions of children with metabolic syndrome were 
comparable between groups 1 and 2 (26.8% and 27.9%, 
respectively). There were no significant differences in 
terms the individual parameters of metabolic syndrome 
between groups 1 and 2 in terms of DBP (p=0.477), TC 
(p=0.082), HDL-C (p=0.475), LDL-C (p=0.163) and FPG 
(p=0.118). Group 2 subjects had significantly higher BMI, 
waist circumference, SBP and TG (Table 1).  
 
Univariate analysis showed 3 clinical and 2 biochemical 
factors significantly associated with age group, with 
higher values in older obese patients ≥10 years old. These 

Table 1. Demographic, clinical and biochemical characteristics by age groupaÊ
Variable Overall <10 years old ≥10 years old p-valueb 

Gender 
Male  
Female  

 
55 (65.5) 
29 (34.5) 

 
28 (68.2) 
13 (31.7) 

 
27 (62.8) 
16 (37.2) 

 

Age, yr  9.7 (3.36) 6.9 (2.28) 12.4 (1.51)  
Metabolic syndrome 23 (27.4) 11 (26.8) 12 (27.9)  
Birth weight, kg 3.11 (0.75) 3.05 (0.72) 3.17 (0.8) 0.519 
BMI, kg/m2 32.44 (7.0) 30.3 (6.70) 34.48 (6.74) <0.01 
Waist circumference, cm 98.12 (18.08) 104.8 (19.24) 98.12 (18.08) <0.01 
SBP, mmHg 113.66 (19.20) 107.08 (19.79) 119.93 (16.53) <0.01 
DBP, mmHg 75.94 (11.59) 75.0 (12.44) 76.84 (10.78) 0.477 
TC, mmol/L 4.91 (1.55) 4.61 (1.03) 5.21 (1.9) 0.082 
TG, mmol/L 1.49 (0.74) 1.32 (0.61) 1.66 (0.82) 0.037 
HDL-C, mmol/L 1.12 (0.37) 1.16 (0.46) 1.09 (0.26) 0.475 
LDL, mmol/L 3.14 (1.5) 2.88 (0.89) 3.39 (1.88) 0.163 
FPG, mmol/L 4.95 (1.8) 4.63 (0.69) 5.25 (2.39) 0.118 
aData expressed as mean (±SD) or n (%) 
bIndependent T-test 

Table 2. Univariate analysis of age group and clinical characteristicsaÊ
Variable Overall <10 years old ≥10 years old x2 (df) p-valueb 

Gender 
   Male  
   Female  

 
55 (65.5) 
29 (34.5) 

 
28 (68.2) 
11 (37.9) 

 
29 (52.7) 
18 (62.1) 

0.67 (1) 0.412 

SBP, mmHg 
   >130 
   ≤130 

 
17 (20.2) 
67 (79.7) 

 
2 (11.8) 
35 (52.2) 

 
15 (88.2) 
32 (47.8) 

9.01 (1) 0.003 

DBP, mmHg 
   >85 
   ≤85 

 
25 (29.8) 
59 (70.2) 

 
10 (40.0) 
27 (45.8) 

 
15 (60.0) 
32 (54.2) 

0.23 (1) 0.627 

BP 
   >130/85 
   ≤130/85 

 
6 (7.14) 
78 (92.9) 

 
0 (0) 

37 (47.4) 

 
6 (100.0) 
41 (52.6) 

5.08 (1) 0.024 

BMI, kg/m2 

   >30 
   ≤30 

 
50 (59.5) 
34 (40.5) 

 
16 (32.0) 
21 (61.8) 

 
34 (68.0) 
13 (38.2) 

7.27 (1) 0.007 

Metabolic syndrome 
   Present 
   Absent 

 
26 (30.9) 
58 (69.0) 

 
9 (34.6) 
28 (48.3) 

 
17 (65.4) 
30 (51.7) 

1.36 (1) 0.244 

aData expressed as n (%) 
bChi-square test 

were SBP >130 mmHg (p=0.003), BP >130/85 (p=0.024), BMI 
>30 kg/m2 (p=0.007), TC ≥5.0 mmol/L (p=0.05) and TG >1.7 
mmol/L (p=0.08) (Tables 2 and 3). Multivariate analysis 
(simple logistic regression) revealed that significant 
clinical and biochemical parameters of metabolic 
syndrome associated with age ≥10 years old were BMI >30 
kg/m2 (OR 3.43, 95% CI, 1.37 to 8.54), systolic hypertension 
(OR 8.20, 95% CI, 1.74 to 38.7) and TC ≥5.0 mmol/L (OR 
2.51, 95% CI, 0.97 to 6.47) (Table 4). However, analysis of 
the final model (multiple logistic regression) showed that 
only systolic hypertension (adjusted OR 7.17, 95% CI, 1.48 
to 34.8) and BMI >30 kg/m2 (adjusted OR 3.02, 95% CI, 1.16 
to 7.86) were significant (Table 5). 
 
To determine the correlation of factors associated with 
metabolic syndrome and age groups, Spearman’s rank 
correlation was selected in view of the data’s non-normal 

distribution (coefficient of variation >10%). The test 
demonstrated a significant positive correlation between 
age group and BMI [rho (𝞺𝞺𝞺𝞺)=0.379, p<0.01], SBP (𝞺𝞺𝞺𝞺=0.432, 
p<0.01) and waist circumference (𝞺𝞺𝞺𝞺=0.416, p=0.002). There 
was no significant correlation between age group and DBP 
(𝞺𝞺𝞺𝞺= 0.216, p=0.051), TG (𝞺𝞺𝞺𝞺=0.161, p=0.145), HDL (𝞺𝞺𝞺𝞺=-0.059, 
p=0.633) or FPG (𝞺𝞺𝞺𝞺=0.095, p=0.392).Ê 
 
DISCUSSION 
 
The proportions of obese younger children (<10 years old) 
compared to older subjects (≥10 years old) were almost 
equal (48.9% and 51.1%, respectively). Comparison of 
characteristics showed similar clinical and biochemical 
parameters of metabolic syndrome in both age groups, 
with the exception of BMI, waist circumference, SBP and 
TG. These were further supported by positive correlation 

Table 3. Univariate analysis age group and biochemical characteristicsa Ê
Variable Overall <10 years old ≥10 years old x2 (df) p-valueb 

Total cholesterol, mmol/L 
   <5.0 
   ≥5.0  

 
54 (64.3) 
30 (35.7) 

 
28 (51.9) 
9 (30.0) 

 
26 (48.1) 
21 (70.0) 

3.73 (1) 0.05 

Triglyceride, mmol/L 
   ≤1.7 
   >1.7 

 
60 (71.4) 
24 (28.6) 

 
30 (50.0) 
7 (29.2) 

 
30 (50.0) 
17 (70.8) 

3.01 (1) 0.08 

HDL-C, mmol/L 
   ≥1.03 
   <1.03 

 
33 (47.8) 
36 (52.2) 

 
16 (48.5) 
14 (38.9) 

 
17 (51.5) 
22 (61.1) 

0.645 (1) 0.422 

LDL-C, mmol/L 
   <3.0 
   ≥3.0 

 
30 (46.9) 
34 (53.1) 

 
11 (36.7) 
17 (50.0) 

 
19 (63.3) 
17 (50.0) 

1.15 (1) 0.283 

FBS, mmol/L 
   ≤5.6 
   >5.6 

 
76 (91.6) 
7 (8.4) 

 
33 (43.4) 
3 (42.9) 

 
43 (56.6) 
4 (57.1) 

0.001 (1) 0.977 

aData expressed as n (%) 
bChi-square test 

Table 4. Multivariate analysis of clinical and biochemical parameters of metabolic syndrome associated with age groupÊ
Variable Crude OR (95% CI) 95% CI Wald stat (df) p-value 

Waist circumference 
   <95th percentile  
   >95th percentile 

 
1.0 
1.76  

0.67, 4.59 1.34 (1) 0.246 

BMI, kg/m2 

   ≤30 
   >30 

 
1.0 
3.43 

1.37, 8.54 7.03 (1) 0.008 

Systolic hypertension 
   Absent 
   Present 

 
1.0 
8.2  

1.74, 38.7 7.07 (1) 0.008 

Diastolic hypertension 
   Absent 
   Present 

 
1.0 
1.27 

0.48, 3.27 0.23 (1) 0.627 

Total cholesterol, mmol/L 
   <5.0 
   ≥5.0 

 
1.0 
2.51 

0.97, 6.47 3.64 (1) 0.05 

Triglyceride, mmol/L  
   ≤1.7 
   >1.7 

 
1.0 
2.43  

0.88, 6.70 2.93 (1) 0.08 

FBS, mmol/L 
   ≤5.6 
   >5.6 

 
1.0 
1.05 

(0.22, 5.03) 0.004 (1) 0.947 

 

Table 5. Clinical and biochemical parameters of metabolic syndrome associated with age group from the final modelÊ
Variable Crude ORa (95% CI) Adjusted ORb (95% CI) Wald stat (df)b p-valueb 

Systolic hypertension 
 Absent 
 Present 

 
1.0 
8.2  
(1.74, 38.7) 

 
 
7.17 
(1.48, 34.8) 

5.97 (1) 0.015 

BMI, kg/m2 

 ≤30 
 >30 

 
1.0 
3.43 
(1.37, 8.54) 

 
 
3.02 
(1.16. 7.86) 

5.15 (1) 0.023 

aSimple logistic regression 
bMultiple logistic regression 
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Operational Definitions 
 
1. Overweight: BMI >85th percentile and <95th percentile 

for age and sex according to Centers for Disease 
Control and Prevention (CDC) growth chart 

2. Obesity: BMI at or >95th percentile for age and sex 
according to CDC growth chart 

3. Hypertension: SBP >130 mmHg and/or DBP >85 
mmHg 

4. Diabetes: FPG >6.9 mmol/L or random plasma glucose 
>11.1 mmol/L 

5. Impaired glucose tolerance: plasma glucose level 2 
hours after a 1.75 g/kg (maximum 75 g) oral glucose 
challenge 7.77 to 11.1 mmol/L 

6. Impaired fasting glucose: FPG 5.6 to 6.9 mmol/L 
7. Abdominal obesity: waist circumference (WC) >90th 

percentile  
8. Metabolic syndrome: abdominal obesity with 2 or 

more of the following: 
Serum TG >1.7 mmol/L 
HDL <1.03 mmol/L 
SBP >130 mmHg or DBP >85 mmHg 
FPG >5.6 mmol/L 

 
Ethical Approval   
 
The study was approved by the Human Research Ethics 
Committee (HREC) USM (JEPeM code: USM/JEPeM/ 
16040165). 

RESULTS 
 
A total of 101 subjects with follow up at Paediatric clinic 
HUSM for obesity from 2006 to 2015 were identified. Only 
84 of the patient records retrieved were eligible for the 
study. The subjects were divided into 2 groups: group 1 
consisted of obese children below 10 years of age, while 
group 2 included those 10 years and older. The 
demographic characteristics of both groups are illustrated 
in Table 1.  
 
Majority of the 84 available subjects were boys, accounting 
for 68.2% and 62.8%, respectively. The overall mean age 
was 9.7 years. An almost equal number of children below 
10 years, in comparison with those 10 years or more, had 
already been brought to medical attention for obesity. The 
proportions of children with metabolic syndrome were 
comparable between groups 1 and 2 (26.8% and 27.9%, 
respectively). There were no significant differences in 
terms the individual parameters of metabolic syndrome 
between groups 1 and 2 in terms of DBP (p=0.477), TC 
(p=0.082), HDL-C (p=0.475), LDL-C (p=0.163) and FPG 
(p=0.118). Group 2 subjects had significantly higher BMI, 
waist circumference, SBP and TG (Table 1).  
 
Univariate analysis showed 3 clinical and 2 biochemical 
factors significantly associated with age group, with 
higher values in older obese patients ≥10 years old. These 

Table 1. Demographic, clinical and biochemical characteristics by age groupaÊ
Variable Overall <10 years old ≥10 years old p-valueb 

Gender 
Male  
Female  

 
55 (65.5) 
29 (34.5) 

 
28 (68.2) 
13 (31.7) 

 
27 (62.8) 
16 (37.2) 

 

Age, yr  9.7 (3.36) 6.9 (2.28) 12.4 (1.51)  
Metabolic syndrome 23 (27.4) 11 (26.8) 12 (27.9)  
Birth weight, kg 3.11 (0.75) 3.05 (0.72) 3.17 (0.8) 0.519 
BMI, kg/m2 32.44 (7.0) 30.3 (6.70) 34.48 (6.74) <0.01 
Waist circumference, cm 98.12 (18.08) 104.8 (19.24) 98.12 (18.08) <0.01 
SBP, mmHg 113.66 (19.20) 107.08 (19.79) 119.93 (16.53) <0.01 
DBP, mmHg 75.94 (11.59) 75.0 (12.44) 76.84 (10.78) 0.477 
TC, mmol/L 4.91 (1.55) 4.61 (1.03) 5.21 (1.9) 0.082 
TG, mmol/L 1.49 (0.74) 1.32 (0.61) 1.66 (0.82) 0.037 
HDL-C, mmol/L 1.12 (0.37) 1.16 (0.46) 1.09 (0.26) 0.475 
LDL, mmol/L 3.14 (1.5) 2.88 (0.89) 3.39 (1.88) 0.163 
FPG, mmol/L 4.95 (1.8) 4.63 (0.69) 5.25 (2.39) 0.118 
aData expressed as mean (±SD) or n (%) 
bIndependent T-test 

Table 2. Univariate analysis of age group and clinical characteristicsaÊ
Variable Overall <10 years old ≥10 years old x2 (df) p-valueb 

Gender 
   Male  
   Female  

 
55 (65.5) 
29 (34.5) 

 
28 (68.2) 
11 (37.9) 

 
29 (52.7) 
18 (62.1) 

0.67 (1) 0.412 

SBP, mmHg 
   >130 
   ≤130 

 
17 (20.2) 
67 (79.7) 

 
2 (11.8) 
35 (52.2) 

 
15 (88.2) 
32 (47.8) 

9.01 (1) 0.003 

DBP, mmHg 
   >85 
   ≤85 

 
25 (29.8) 
59 (70.2) 

 
10 (40.0) 
27 (45.8) 

 
15 (60.0) 
32 (54.2) 

0.23 (1) 0.627 

BP 
   >130/85 
   ≤130/85 

 
6 (7.14) 
78 (92.9) 

 
0 (0) 

37 (47.4) 

 
6 (100.0) 
41 (52.6) 

5.08 (1) 0.024 

BMI, kg/m2 

   >30 
   ≤30 

 
50 (59.5) 
34 (40.5) 

 
16 (32.0) 
21 (61.8) 

 
34 (68.0) 
13 (38.2) 

7.27 (1) 0.007 

Metabolic syndrome 
   Present 
   Absent 

 
26 (30.9) 
58 (69.0) 

 
9 (34.6) 
28 (48.3) 

 
17 (65.4) 
30 (51.7) 

1.36 (1) 0.244 

aData expressed as n (%) 
bChi-square test 

were SBP >130 mmHg (p=0.003), BP >130/85 (p=0.024), BMI 
>30 kg/m2 (p=0.007), TC ≥5.0 mmol/L (p=0.05) and TG >1.7 
mmol/L (p=0.08) (Tables 2 and 3). Multivariate analysis 
(simple logistic regression) revealed that significant 
clinical and biochemical parameters of metabolic 
syndrome associated with age ≥10 years old were BMI >30 
kg/m2 (OR 3.43, 95% CI, 1.37 to 8.54), systolic hypertension 
(OR 8.20, 95% CI, 1.74 to 38.7) and TC ≥5.0 mmol/L (OR 
2.51, 95% CI, 0.97 to 6.47) (Table 4). However, analysis of 
the final model (multiple logistic regression) showed that 
only systolic hypertension (adjusted OR 7.17, 95% CI, 1.48 
to 34.8) and BMI >30 kg/m2 (adjusted OR 3.02, 95% CI, 1.16 
to 7.86) were significant (Table 5). 
 
To determine the correlation of factors associated with 
metabolic syndrome and age groups, Spearman’s rank 
correlation was selected in view of the data’s non-normal 

distribution (coefficient of variation >10%). The test 
demonstrated a significant positive correlation between 
age group and BMI [rho (𝞺𝞺𝞺𝞺)=0.379, p<0.01], SBP (𝞺𝞺𝞺𝞺=0.432, 
p<0.01) and waist circumference (𝞺𝞺𝞺𝞺=0.416, p=0.002). There 
was no significant correlation between age group and DBP 
(𝞺𝞺𝞺𝞺= 0.216, p=0.051), TG (𝞺𝞺𝞺𝞺=0.161, p=0.145), HDL (𝞺𝞺𝞺𝞺=-0.059, 
p=0.633) or FPG (𝞺𝞺𝞺𝞺=0.095, p=0.392).Ê 
 
DISCUSSION 
 
The proportions of obese younger children (<10 years old) 
compared to older subjects (≥10 years old) were almost 
equal (48.9% and 51.1%, respectively). Comparison of 
characteristics showed similar clinical and biochemical 
parameters of metabolic syndrome in both age groups, 
with the exception of BMI, waist circumference, SBP and 
TG. These were further supported by positive correlation 

Table 3. Univariate analysis age group and biochemical characteristicsa Ê
Variable Overall <10 years old ≥10 years old x2 (df) p-valueb 

Total cholesterol, mmol/L 
   <5.0 
   ≥5.0  

 
54 (64.3) 
30 (35.7) 

 
28 (51.9) 
9 (30.0) 

 
26 (48.1) 
21 (70.0) 

3.73 (1) 0.05 

Triglyceride, mmol/L 
   ≤1.7 
   >1.7 

 
60 (71.4) 
24 (28.6) 

 
30 (50.0) 
7 (29.2) 

 
30 (50.0) 
17 (70.8) 

3.01 (1) 0.08 

HDL-C, mmol/L 
   ≥1.03 
   <1.03 

 
33 (47.8) 
36 (52.2) 

 
16 (48.5) 
14 (38.9) 

 
17 (51.5) 
22 (61.1) 

0.645 (1) 0.422 

LDL-C, mmol/L 
   <3.0 
   ≥3.0 

 
30 (46.9) 
34 (53.1) 

 
11 (36.7) 
17 (50.0) 

 
19 (63.3) 
17 (50.0) 

1.15 (1) 0.283 

FBS, mmol/L 
   ≤5.6 
   >5.6 

 
76 (91.6) 
7 (8.4) 

 
33 (43.4) 
3 (42.9) 

 
43 (56.6) 
4 (57.1) 

0.001 (1) 0.977 

aData expressed as n (%) 
bChi-square test 

Table 4. Multivariate analysis of clinical and biochemical parameters of metabolic syndrome associated with age groupÊ
Variable Crude OR (95% CI) 95% CI Wald stat (df) p-value 

Waist circumference 
   <95th percentile  
   >95th percentile 

 
1.0 
1.76  

0.67, 4.59 1.34 (1) 0.246 

BMI, kg/m2 

   ≤30 
   >30 

 
1.0 
3.43 

1.37, 8.54 7.03 (1) 0.008 

Systolic hypertension 
   Absent 
   Present 

 
1.0 
8.2  

1.74, 38.7 7.07 (1) 0.008 

Diastolic hypertension 
   Absent 
   Present 

 
1.0 
1.27 

0.48, 3.27 0.23 (1) 0.627 

Total cholesterol, mmol/L 
   <5.0 
   ≥5.0 

 
1.0 
2.51 

0.97, 6.47 3.64 (1) 0.05 

Triglyceride, mmol/L  
   ≤1.7 
   >1.7 

 
1.0 
2.43  

0.88, 6.70 2.93 (1) 0.08 

FBS, mmol/L 
   ≤5.6 
   >5.6 

 
1.0 
1.05 

(0.22, 5.03) 0.004 (1) 0.947 

 

Table 5. Clinical and biochemical parameters of metabolic syndrome associated with age group from the final modelÊ
Variable Crude ORa (95% CI) Adjusted ORb (95% CI) Wald stat (df)b p-valueb 

Systolic hypertension 
 Absent 
 Present 

 
1.0 
8.2  
(1.74, 38.7) 

 
 
7.17 
(1.48, 34.8) 

5.97 (1) 0.015 

BMI, kg/m2 

 ≤30 
 >30 

 
1.0 
3.43 
(1.37, 8.54) 

 
 
3.02 
(1.16. 7.86) 

5.15 (1) 0.023 

aSimple logistic regression 
bMultiple logistic regression 

ONLINE FIRST | October 14, 2017 | https://doi.org/10.15605/jafes.032.02.06

135Comparison of the Clinical and Biochemical Profile of Metabolic Syndrome in Obese Children

www.asean-endocrinejournal.orgVol. 32 No. 2 November 2017

Suhaimi Hussain, et al

ONLINE FIRST | October 14, 2017 | https://doi.org/10.15605/jafes.032.02.06



Operational Definitions 
 
1. Overweight: BMI >85th percentile and <95th percentile 

for age and sex according to Centers for Disease 
Control and Prevention (CDC) growth chart 

2. Obesity: BMI at or >95th percentile for age and sex 
according to CDC growth chart 

3. Hypertension: SBP >130 mmHg and/or DBP >85 
mmHg 

4. Diabetes: FPG >6.9 mmol/L or random plasma glucose 
>11.1 mmol/L 

5. Impaired glucose tolerance: plasma glucose level 2 
hours after a 1.75 g/kg (maximum 75 g) oral glucose 
challenge 7.77 to 11.1 mmol/L 

6. Impaired fasting glucose: FPG 5.6 to 6.9 mmol/L 
7. Abdominal obesity: waist circumference (WC) >90th 

percentile  
8. Metabolic syndrome: abdominal obesity with 2 or 

more of the following: 
Serum TG >1.7 mmol/L 
HDL <1.03 mmol/L 
SBP >130 mmHg or DBP >85 mmHg 
FPG >5.6 mmol/L 

 
Ethical Approval   
 
The study was approved by the Human Research Ethics 
Committee (HREC) USM (JEPeM code: USM/JEPeM/ 
16040165). 

RESULTS 
 
A total of 101 subjects with follow up at Paediatric clinic 
HUSM for obesity from 2006 to 2015 were identified. Only 
84 of the patient records retrieved were eligible for the 
study. The subjects were divided into 2 groups: group 1 
consisted of obese children below 10 years of age, while 
group 2 included those 10 years and older. The 
demographic characteristics of both groups are illustrated 
in Table 1.  
 
Majority of the 84 available subjects were boys, accounting 
for 68.2% and 62.8%, respectively. The overall mean age 
was 9.7 years. An almost equal number of children below 
10 years, in comparison with those 10 years or more, had 
already been brought to medical attention for obesity. The 
proportions of children with metabolic syndrome were 
comparable between groups 1 and 2 (26.8% and 27.9%, 
respectively). There were no significant differences in 
terms the individual parameters of metabolic syndrome 
between groups 1 and 2 in terms of DBP (p=0.477), TC 
(p=0.082), HDL-C (p=0.475), LDL-C (p=0.163) and FPG 
(p=0.118). Group 2 subjects had significantly higher BMI, 
waist circumference, SBP and TG (Table 1).  
 
Univariate analysis showed 3 clinical and 2 biochemical 
factors significantly associated with age group, with 
higher values in older obese patients ≥10 years old. These 

Table 1. Demographic, clinical and biochemical characteristics by age groupaÊ
Variable Overall <10 years old ≥10 years old p-valueb 

Gender 
Male  
Female  

 
55 (65.5) 
29 (34.5) 

 
28 (68.2) 
13 (31.7) 

 
27 (62.8) 
16 (37.2) 

 

Age, yr  9.7 (3.36) 6.9 (2.28) 12.4 (1.51)  
Metabolic syndrome 23 (27.4) 11 (26.8) 12 (27.9)  
Birth weight, kg 3.11 (0.75) 3.05 (0.72) 3.17 (0.8) 0.519 
BMI, kg/m2 32.44 (7.0) 30.3 (6.70) 34.48 (6.74) <0.01 
Waist circumference, cm 98.12 (18.08) 104.8 (19.24) 98.12 (18.08) <0.01 
SBP, mmHg 113.66 (19.20) 107.08 (19.79) 119.93 (16.53) <0.01 
DBP, mmHg 75.94 (11.59) 75.0 (12.44) 76.84 (10.78) 0.477 
TC, mmol/L 4.91 (1.55) 4.61 (1.03) 5.21 (1.9) 0.082 
TG, mmol/L 1.49 (0.74) 1.32 (0.61) 1.66 (0.82) 0.037 
HDL-C, mmol/L 1.12 (0.37) 1.16 (0.46) 1.09 (0.26) 0.475 
LDL, mmol/L 3.14 (1.5) 2.88 (0.89) 3.39 (1.88) 0.163 
FPG, mmol/L 4.95 (1.8) 4.63 (0.69) 5.25 (2.39) 0.118 
aData expressed as mean (±SD) or n (%) 
bIndependent T-test 

Table 2. Univariate analysis of age group and clinical characteristicsaÊ
Variable Overall <10 years old ≥10 years old x2 (df) p-valueb 

Gender 
   Male  
   Female  

 
55 (65.5) 
29 (34.5) 

 
28 (68.2) 
11 (37.9) 

 
29 (52.7) 
18 (62.1) 

0.67 (1) 0.412 

SBP, mmHg 
   >130 
   ≤130 

 
17 (20.2) 
67 (79.7) 

 
2 (11.8) 
35 (52.2) 

 
15 (88.2) 
32 (47.8) 

9.01 (1) 0.003 

DBP, mmHg 
   >85 
   ≤85 

 
25 (29.8) 
59 (70.2) 

 
10 (40.0) 
27 (45.8) 

 
15 (60.0) 
32 (54.2) 

0.23 (1) 0.627 

BP 
   >130/85 
   ≤130/85 

 
6 (7.14) 
78 (92.9) 

 
0 (0) 

37 (47.4) 

 
6 (100.0) 
41 (52.6) 

5.08 (1) 0.024 

BMI, kg/m2 

   >30 
   ≤30 

 
50 (59.5) 
34 (40.5) 

 
16 (32.0) 
21 (61.8) 

 
34 (68.0) 
13 (38.2) 

7.27 (1) 0.007 

Metabolic syndrome 
   Present 
   Absent 

 
26 (30.9) 
58 (69.0) 

 
9 (34.6) 
28 (48.3) 

 
17 (65.4) 
30 (51.7) 

1.36 (1) 0.244 

aData expressed as n (%) 
bChi-square test 

were SBP >130 mmHg (p=0.003), BP >130/85 (p=0.024), BMI 
>30 kg/m2 (p=0.007), TC ≥5.0 mmol/L (p=0.05) and TG >1.7 
mmol/L (p=0.08) (Tables 2 and 3). Multivariate analysis 
(simple logistic regression) revealed that significant 
clinical and biochemical parameters of metabolic 
syndrome associated with age ≥10 years old were BMI >30 
kg/m2 (OR 3.43, 95% CI, 1.37 to 8.54), systolic hypertension 
(OR 8.20, 95% CI, 1.74 to 38.7) and TC ≥5.0 mmol/L (OR 
2.51, 95% CI, 0.97 to 6.47) (Table 4). However, analysis of 
the final model (multiple logistic regression) showed that 
only systolic hypertension (adjusted OR 7.17, 95% CI, 1.48 
to 34.8) and BMI >30 kg/m2 (adjusted OR 3.02, 95% CI, 1.16 
to 7.86) were significant (Table 5). 
 
To determine the correlation of factors associated with 
metabolic syndrome and age groups, Spearman’s rank 
correlation was selected in view of the data’s non-normal 

distribution (coefficient of variation >10%). The test 
demonstrated a significant positive correlation between 
age group and BMI [rho (𝞺𝞺𝞺𝞺)=0.379, p<0.01], SBP (𝞺𝞺𝞺𝞺=0.432, 
p<0.01) and waist circumference (𝞺𝞺𝞺𝞺=0.416, p=0.002). There 
was no significant correlation between age group and DBP 
(𝞺𝞺𝞺𝞺= 0.216, p=0.051), TG (𝞺𝞺𝞺𝞺=0.161, p=0.145), HDL (𝞺𝞺𝞺𝞺=-0.059, 
p=0.633) or FPG (𝞺𝞺𝞺𝞺=0.095, p=0.392).Ê 
 
DISCUSSION 
 
The proportions of obese younger children (<10 years old) 
compared to older subjects (≥10 years old) were almost 
equal (48.9% and 51.1%, respectively). Comparison of 
characteristics showed similar clinical and biochemical 
parameters of metabolic syndrome in both age groups, 
with the exception of BMI, waist circumference, SBP and 
TG. These were further supported by positive correlation 

Table 3. Univariate analysis age group and biochemical characteristicsa Ê
Variable Overall <10 years old ≥10 years old x2 (df) p-valueb 

Total cholesterol, mmol/L 
   <5.0 
   ≥5.0  

 
54 (64.3) 
30 (35.7) 

 
28 (51.9) 
9 (30.0) 

 
26 (48.1) 
21 (70.0) 

3.73 (1) 0.05 

Triglyceride, mmol/L 
   ≤1.7 
   >1.7 

 
60 (71.4) 
24 (28.6) 

 
30 (50.0) 
7 (29.2) 

 
30 (50.0) 
17 (70.8) 

3.01 (1) 0.08 

HDL-C, mmol/L 
   ≥1.03 
   <1.03 

 
33 (47.8) 
36 (52.2) 

 
16 (48.5) 
14 (38.9) 

 
17 (51.5) 
22 (61.1) 

0.645 (1) 0.422 

LDL-C, mmol/L 
   <3.0 
   ≥3.0 

 
30 (46.9) 
34 (53.1) 

 
11 (36.7) 
17 (50.0) 

 
19 (63.3) 
17 (50.0) 

1.15 (1) 0.283 

FBS, mmol/L 
   ≤5.6 
   >5.6 

 
76 (91.6) 
7 (8.4) 

 
33 (43.4) 
3 (42.9) 

 
43 (56.6) 
4 (57.1) 

0.001 (1) 0.977 

aData expressed as n (%) 
bChi-square test 

Table 4. Multivariate analysis of clinical and biochemical parameters of metabolic syndrome associated with age groupÊ
Variable Crude OR (95% CI) 95% CI Wald stat (df) p-value 

Waist circumference 
   <95th percentile  
   >95th percentile 

 
1.0 
1.76  

0.67, 4.59 1.34 (1) 0.246 

BMI, kg/m2 

   ≤30 
   >30 

 
1.0 
3.43 

1.37, 8.54 7.03 (1) 0.008 

Systolic hypertension 
   Absent 
   Present 

 
1.0 
8.2  

1.74, 38.7 7.07 (1) 0.008 

Diastolic hypertension 
   Absent 
   Present 

 
1.0 
1.27 

0.48, 3.27 0.23 (1) 0.627 

Total cholesterol, mmol/L 
   <5.0 
   ≥5.0 

 
1.0 
2.51 

0.97, 6.47 3.64 (1) 0.05 

Triglyceride, mmol/L  
   ≤1.7 
   >1.7 

 
1.0 
2.43  

0.88, 6.70 2.93 (1) 0.08 

FBS, mmol/L 
   ≤5.6 
   >5.6 

 
1.0 
1.05 

(0.22, 5.03) 0.004 (1) 0.947 

 

Table 5. Clinical and biochemical parameters of metabolic syndrome associated with age group from the final modelÊ
Variable Crude ORa (95% CI) Adjusted ORb (95% CI) Wald stat (df)b p-valueb 

Systolic hypertension 
 Absent 
 Present 

 
1.0 
8.2  
(1.74, 38.7) 

 
 
7.17 
(1.48, 34.8) 

5.97 (1) 0.015 

BMI, kg/m2 

 ≤30 
 >30 

 
1.0 
3.43 
(1.37, 8.54) 

 
 
3.02 
(1.16. 7.86) 

5.15 (1) 0.023 

aSimple logistic regression 
bMultiple logistic regression 

134 Comparison of the Clinical and Biochemical Profile of Metabolic Syndrome in Obese Children

www.asean-endocrinejournal.org Vol. 32 No. 2 November 2017

Suhaimi Hussain, et al

ONLINE FIRST | October 14, 2017 | https://doi.org/10.15605/jafes.032.02.06 ONLINE FIRST | October 14, 2017 | https://doi.org/10.15605/jafes.032.02.06

Operational Definitions 
 
1. Overweight: BMI >85th percentile and <95th percentile 

for age and sex according to Centers for Disease 
Control and Prevention (CDC) growth chart 

2. Obesity: BMI at or >95th percentile for age and sex 
according to CDC growth chart 

3. Hypertension: SBP >130 mmHg and/or DBP >85 
mmHg 

4. Diabetes: FPG >6.9 mmol/L or random plasma glucose 
>11.1 mmol/L 

5. Impaired glucose tolerance: plasma glucose level 2 
hours after a 1.75 g/kg (maximum 75 g) oral glucose 
challenge 7.77 to 11.1 mmol/L 

6. Impaired fasting glucose: FPG 5.6 to 6.9 mmol/L 
7. Abdominal obesity: waist circumference (WC) >90th 

percentile  
8. Metabolic syndrome: abdominal obesity with 2 or 

more of the following: 
Serum TG >1.7 mmol/L 
HDL <1.03 mmol/L 
SBP >130 mmHg or DBP >85 mmHg 
FPG >5.6 mmol/L 

 
Ethical Approval   
 
The study was approved by the Human Research Ethics 
Committee (HREC) USM (JEPeM code: USM/JEPeM/ 
16040165). 

RESULTS 
 
A total of 101 subjects with follow up at Paediatric clinic 
HUSM for obesity from 2006 to 2015 were identified. Only 
84 of the patient records retrieved were eligible for the 
study. The subjects were divided into 2 groups: group 1 
consisted of obese children below 10 years of age, while 
group 2 included those 10 years and older. The 
demographic characteristics of both groups are illustrated 
in Table 1.  
 
Majority of the 84 available subjects were boys, accounting 
for 68.2% and 62.8%, respectively. The overall mean age 
was 9.7 years. An almost equal number of children below 
10 years, in comparison with those 10 years or more, had 
already been brought to medical attention for obesity. The 
proportions of children with metabolic syndrome were 
comparable between groups 1 and 2 (26.8% and 27.9%, 
respectively). There were no significant differences in 
terms the individual parameters of metabolic syndrome 
between groups 1 and 2 in terms of DBP (p=0.477), TC 
(p=0.082), HDL-C (p=0.475), LDL-C (p=0.163) and FPG 
(p=0.118). Group 2 subjects had significantly higher BMI, 
waist circumference, SBP and TG (Table 1).  
 
Univariate analysis showed 3 clinical and 2 biochemical 
factors significantly associated with age group, with 
higher values in older obese patients ≥10 years old. These 

Table 1. Demographic, clinical and biochemical characteristics by age groupaÊ
Variable Overall <10 years old ≥10 years old p-valueb 

Gender 
Male  
Female  

 
55 (65.5) 
29 (34.5) 

 
28 (68.2) 
13 (31.7) 

 
27 (62.8) 
16 (37.2) 

 

Age, yr  9.7 (3.36) 6.9 (2.28) 12.4 (1.51)  
Metabolic syndrome 23 (27.4) 11 (26.8) 12 (27.9)  
Birth weight, kg 3.11 (0.75) 3.05 (0.72) 3.17 (0.8) 0.519 
BMI, kg/m2 32.44 (7.0) 30.3 (6.70) 34.48 (6.74) <0.01 
Waist circumference, cm 98.12 (18.08) 104.8 (19.24) 98.12 (18.08) <0.01 
SBP, mmHg 113.66 (19.20) 107.08 (19.79) 119.93 (16.53) <0.01 
DBP, mmHg 75.94 (11.59) 75.0 (12.44) 76.84 (10.78) 0.477 
TC, mmol/L 4.91 (1.55) 4.61 (1.03) 5.21 (1.9) 0.082 
TG, mmol/L 1.49 (0.74) 1.32 (0.61) 1.66 (0.82) 0.037 
HDL-C, mmol/L 1.12 (0.37) 1.16 (0.46) 1.09 (0.26) 0.475 
LDL, mmol/L 3.14 (1.5) 2.88 (0.89) 3.39 (1.88) 0.163 
FPG, mmol/L 4.95 (1.8) 4.63 (0.69) 5.25 (2.39) 0.118 
aData expressed as mean (±SD) or n (%) 
bIndependent T-test 

Table 2. Univariate analysis of age group and clinical characteristicsaÊ
Variable Overall <10 years old ≥10 years old x2 (df) p-valueb 

Gender 
   Male  
   Female  

 
55 (65.5) 
29 (34.5) 

 
28 (68.2) 
11 (37.9) 

 
29 (52.7) 
18 (62.1) 

0.67 (1) 0.412 

SBP, mmHg 
   >130 
   ≤130 

 
17 (20.2) 
67 (79.7) 

 
2 (11.8) 
35 (52.2) 

 
15 (88.2) 
32 (47.8) 

9.01 (1) 0.003 

DBP, mmHg 
   >85 
   ≤85 

 
25 (29.8) 
59 (70.2) 

 
10 (40.0) 
27 (45.8) 

 
15 (60.0) 
32 (54.2) 

0.23 (1) 0.627 

BP 
   >130/85 
   ≤130/85 

 
6 (7.14) 
78 (92.9) 

 
0 (0) 

37 (47.4) 

 
6 (100.0) 
41 (52.6) 

5.08 (1) 0.024 

BMI, kg/m2 

   >30 
   ≤30 

 
50 (59.5) 
34 (40.5) 

 
16 (32.0) 
21 (61.8) 

 
34 (68.0) 
13 (38.2) 

7.27 (1) 0.007 

Metabolic syndrome 
   Present 
   Absent 

 
26 (30.9) 
58 (69.0) 

 
9 (34.6) 
28 (48.3) 

 
17 (65.4) 
30 (51.7) 

1.36 (1) 0.244 

aData expressed as n (%) 
bChi-square test 

were SBP >130 mmHg (p=0.003), BP >130/85 (p=0.024), BMI 
>30 kg/m2 (p=0.007), TC ≥5.0 mmol/L (p=0.05) and TG >1.7 
mmol/L (p=0.08) (Tables 2 and 3). Multivariate analysis 
(simple logistic regression) revealed that significant 
clinical and biochemical parameters of metabolic 
syndrome associated with age ≥10 years old were BMI >30 
kg/m2 (OR 3.43, 95% CI, 1.37 to 8.54), systolic hypertension 
(OR 8.20, 95% CI, 1.74 to 38.7) and TC ≥5.0 mmol/L (OR 
2.51, 95% CI, 0.97 to 6.47) (Table 4). However, analysis of 
the final model (multiple logistic regression) showed that 
only systolic hypertension (adjusted OR 7.17, 95% CI, 1.48 
to 34.8) and BMI >30 kg/m2 (adjusted OR 3.02, 95% CI, 1.16 
to 7.86) were significant (Table 5). 
 
To determine the correlation of factors associated with 
metabolic syndrome and age groups, Spearman’s rank 
correlation was selected in view of the data’s non-normal 

distribution (coefficient of variation >10%). The test 
demonstrated a significant positive correlation between 
age group and BMI [rho (𝞺𝞺𝞺𝞺)=0.379, p<0.01], SBP (𝞺𝞺𝞺𝞺=0.432, 
p<0.01) and waist circumference (𝞺𝞺𝞺𝞺=0.416, p=0.002). There 
was no significant correlation between age group and DBP 
(𝞺𝞺𝞺𝞺= 0.216, p=0.051), TG (𝞺𝞺𝞺𝞺=0.161, p=0.145), HDL (𝞺𝞺𝞺𝞺=-0.059, 
p=0.633) or FPG (𝞺𝞺𝞺𝞺=0.095, p=0.392).Ê 
 
DISCUSSION 
 
The proportions of obese younger children (<10 years old) 
compared to older subjects (≥10 years old) were almost 
equal (48.9% and 51.1%, respectively). Comparison of 
characteristics showed similar clinical and biochemical 
parameters of metabolic syndrome in both age groups, 
with the exception of BMI, waist circumference, SBP and 
TG. These were further supported by positive correlation 

Table 3. Univariate analysis age group and biochemical characteristicsa Ê
Variable Overall <10 years old ≥10 years old x2 (df) p-valueb 

Total cholesterol, mmol/L 
   <5.0 
   ≥5.0  

 
54 (64.3) 
30 (35.7) 

 
28 (51.9) 
9 (30.0) 

 
26 (48.1) 
21 (70.0) 

3.73 (1) 0.05 

Triglyceride, mmol/L 
   ≤1.7 
   >1.7 

 
60 (71.4) 
24 (28.6) 

 
30 (50.0) 
7 (29.2) 

 
30 (50.0) 
17 (70.8) 

3.01 (1) 0.08 

HDL-C, mmol/L 
   ≥1.03 
   <1.03 

 
33 (47.8) 
36 (52.2) 

 
16 (48.5) 
14 (38.9) 

 
17 (51.5) 
22 (61.1) 

0.645 (1) 0.422 

LDL-C, mmol/L 
   <3.0 
   ≥3.0 

 
30 (46.9) 
34 (53.1) 

 
11 (36.7) 
17 (50.0) 

 
19 (63.3) 
17 (50.0) 

1.15 (1) 0.283 

FBS, mmol/L 
   ≤5.6 
   >5.6 

 
76 (91.6) 
7 (8.4) 

 
33 (43.4) 
3 (42.9) 

 
43 (56.6) 
4 (57.1) 

0.001 (1) 0.977 

aData expressed as n (%) 
bChi-square test 

Table 4. Multivariate analysis of clinical and biochemical parameters of metabolic syndrome associated with age groupÊ
Variable Crude OR (95% CI) 95% CI Wald stat (df) p-value 

Waist circumference 
   <95th percentile  
   >95th percentile 

 
1.0 
1.76  

0.67, 4.59 1.34 (1) 0.246 

BMI, kg/m2 

   ≤30 
   >30 

 
1.0 
3.43 

1.37, 8.54 7.03 (1) 0.008 

Systolic hypertension 
   Absent 
   Present 

 
1.0 
8.2  

1.74, 38.7 7.07 (1) 0.008 

Diastolic hypertension 
   Absent 
   Present 

 
1.0 
1.27 

0.48, 3.27 0.23 (1) 0.627 

Total cholesterol, mmol/L 
   <5.0 
   ≥5.0 

 
1.0 
2.51 

0.97, 6.47 3.64 (1) 0.05 

Triglyceride, mmol/L  
   ≤1.7 
   >1.7 

 
1.0 
2.43  

0.88, 6.70 2.93 (1) 0.08 

FBS, mmol/L 
   ≤5.6 
   >5.6 

 
1.0 
1.05 

(0.22, 5.03) 0.004 (1) 0.947 

 

Table 5. Clinical and biochemical parameters of metabolic syndrome associated with age group from the final modelÊ
Variable Crude ORa (95% CI) Adjusted ORb (95% CI) Wald stat (df)b p-valueb 

Systolic hypertension 
 Absent 
 Present 

 
1.0 
8.2  
(1.74, 38.7) 

 
 
7.17 
(1.48, 34.8) 

5.97 (1) 0.015 

BMI, kg/m2 

 ≤30 
 >30 

 
1.0 
3.43 
(1.37, 8.54) 

 
 
3.02 
(1.16. 7.86) 

5.15 (1) 0.023 

aSimple logistic regression 
bMultiple logistic regression 
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coefficients (𝞺𝞺𝞺𝞺) between age group and BMI, systolic 
hypertension and waist circumference. These findings 
may possibly be explained by the inclusion criteria 
specifying BMI consistent with morbid obesity (>30 
kg/m2). The higher the BMI, the more likely for 
comorbidities and complications associated with obesity to 
occur, regardless of age. Both groups had similar 
proportions of parameters associated with metabolic 
syndrome, which would explain the observed similar 
proportions of metabolic syndrome (Table 1). 
  
Both chi-square and regression analyses showed that older 
subjects ≥10 years old had higher BMI (>30 kg/m2), systolic 
hypertension and higher TC. However, only clinical 
parameters (BMI >30 kg/m2 and systolic hypertension) 
were found to be significant in the final model of logistic 
regression analysis. Older subjects were 7 times more 
likely to have systolic hypertension than younger subjects, 
and 3 times more likely to have BMI >30 kg/m2. These may 
be explained by the ensuing insulin resistance syndrome 
associated with physiologic elevations in sex hormones 
during puberty and visceral adiposity as observed in the 
older age group. Sex hormones work synergistically with 
growth hormone during puberty to contribute to pubertal 
growth spurt and to a physiologic phase of insulin 
resistance syndrome.15 Visceral adiposity is a known risk 
for insulin resistance syndrome due to direct flux of fatty 
acids into the portal vein, which impairs insulin cascade 
signaling. Physiologic mechanisms associated with 
hypertension due to insulin resistance syndrome include 
sodium and water retention, systemic vasoconstriction 
and sympathetic stimulation.16 

 

Similar studies by the groups of Atabek and Sangun in 
Turkey reported a significant difference in the proportion 
of obese prepubertal compared to pubertal children with 
metabolic syndrome (20% versus 37.6% and 33.1% versus 
46.6%, p<0.001, respectively).17,18 In contrast, we found the 
proportions of obese children with metabolic syndrome in 
both age groups were not significantly different (x2=0.012, 
p=0.091)(Table 2). On the other hand, our findings were 
also corroborated by the group of Rodrigues who found 
no statistically significant difference in the prevalence of 
metabolic syndrome between children (47.2 to 51.9%) and 
adolescents (48.1 to 52.8%).19  
 
Metabolic syndrome was seen in 27.4% in the overall 
study population based on the IDF criteria. This is 
consistent with the findings of other studies that reported 
prevalence rates of metabolic syndrome ranging from 26.9 
to 38.6% among obese children and adolescents, despite 
varied diagnostic criteria.20,21 Compared to other criteria 
which employed percentile values, the IDF diagnostic 
criteria for metabolic syndrome set higher cutoff values. A 
comparison of 3 diagnostic criteria for metabolic 
syndrome done by Sangun et al reported similar 
proportions of metabolic syndrome (31 to 39%) among 
obese children and adolescents.18 Similarly, a systematic 

review by Friend et al also observed a median prevalence 
rate of 29.2% of metabolic syndrome among obese 
children.22 On the other hand, a local study by the group of 
Quah, which utilized the IDF classification for metabolic 
syndrome, reported a prevalence rate of only 2.9% among 
their 34 obese patients.10 Other local authors also reported 
relatively low proportions of metabolic syndrome (11.9% 
and 5.3% respectively) among their obese participants.11,12 
On analysis, the number of obese children included by the 
group of Quah was relatively small, while the study by 
Fadzlina focused exclusively on 13-year old patients.10,12 
Additionally, the observed differences in our prevalence 
rates of metabolic syndrome compared to those by the 
groups of Quah and Fadzlina could be due to different 
environmental characteristics: patients referred to our 
hospital-based study (USM) came from diverse 
backgrounds, including those from rural areas, in contrast 
to their studies which were conducted in an urban center 
(Kuala Lumpur).  
 
There was no statistically significant difference in the 
proportion of obese children with metabolic syndrome by 
gender (x2=0.28, p=0.596)(Table 2). However, there was a 
higher proportion of obese girls diagnosed with metabolic 
syndrome in comparison to obese boys (37.9 and 27.2%, 
respectively). A previous study by Ferreira et al also 
showed a significantly higher proportion of adolescent 
girls with metabolic syndrome (x2=3.88, p= 0.049)(Table 2), 
which the authors attributed to the earlier age of onset of 
puberty and the associated physiologic reduction in 
insulin sensitivity in girls.23,24  
 
It is noteworthy that almost half of the obese children in 
our study were less than 10 years of age (n=41, 48.8%). 
The detection of risk factors of metabolic syndrome even 
in prepubertal (<10 years old) children is especially 
alarming, as it is anticipated that puberty, with its 
attendant increase in insulin resistance will increase the 
predisposition of these already at-risk children for the 
development of metabolic syndrome.8 Early identification 
of these at-risk children by primary healthcare providers 
and prompt referral for early intervention may prevent 
the dire consequences of this burgeoning public health 
problem.25 
 
The IDF criteria for the diagnosis of metabolic syndrome 
was utilized in our study as the diagnostic methods were 
readily available and fairly cost effective. While BMI is a 
relatively sensitive and specific measure of childhood 
obesity, it is less suited for the assessment of visceral 
adiposity.26,27 On the other hand, waist circumference is an 
acceptable measurement for the inference of visceral 
adiposity, as well as a surrogate for insulin resistance.15 
Obese children with similar BMI for age and sex may not 
necessarily have the same risk of developing obesity-
related metabolic comorbidities or metabolic syndrome 
due to differences in body fat distribution and its 
consequent effects on the degree of insulin resistance.28 

While standardized reference charts for body mass index 
are readily available from the WHO and the CDC, there 
are no similar charts for waist circumference. Comparisons 
of different studies may be difficult, as each employ 
reference charts designed for a specific population. Waist 
circumference reference values for this study were derived 
from those prepared by Wee et al.11   
 
The prevalence rate of metabolic syndrome among obese 
children in our population may be an underestimate due 
to the reliance of the IDF criteria on measurement of waist 
circumference, which is not assessed consistently during 
the review of records of children referred for obesity. We 
found that only 54 (64.3%) of our subjects had their waist 
circumference recorded. The primary drawback of the 
retrospective nature of this study is the incomplete data 
from the available patient records, as only 84 of the 101 
obese children identified from hospital records were 
available. Furthermore, complete data was not available in 
all the 84 identified patient records. Patient history and 
measurement of various clinical parameters may also not 
be as uniform as possible, as these were performed by 
different individuals over a wide range of time. Potentially 
relevant information, such as breastfeeding practices in 
infancy, duration of exercise and screen time, was not 
regularly documented. As the majority of sampled 
patients are Malay, conclusions derived from this study 
may not be applicable to other ethnic groups. Ideally, 
pubertal staging of the subjects should also be included in 
this study to properly stratify subjects into pre-pubertal 
and pubertal age groups. It was also not possible to track 
any progressive increase in the incidence of metabolic 
syndrome over the years in our study. 
 
CONCLUSION 
  
The clinical and biochemical parameters of metabolic 
syndrome were similar between those <10 years old and 
≥10 years old, with the exception of BMI, waist 
circumference, systolic hypertension and TG level. The 
clinical parameters that were found to be significantly 
associated with age ≥10 years were BMI >30 kg/m2 and 
systolic hypertension. The prevalence rate of metabolic 
syndrome among obese children attending Paediatric 
clinic in Hospital Universiti Sains Malaysia was 27.3%, 
which was found to be comparable to findings from other 
studies conducted in developed countries. The alarming 
presence of components of metabolic syndrome even in 
children less than 10 years of age should serve as an 
impetus for intensifying efforts aimed at prevention of 
childhood obesity in the community. 
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coefficients (𝞺𝞺𝞺𝞺) between age group and BMI, systolic 
hypertension and waist circumference. These findings 
may possibly be explained by the inclusion criteria 
specifying BMI consistent with morbid obesity (>30 
kg/m2). The higher the BMI, the more likely for 
comorbidities and complications associated with obesity to 
occur, regardless of age. Both groups had similar 
proportions of parameters associated with metabolic 
syndrome, which would explain the observed similar 
proportions of metabolic syndrome (Table 1). 
  
Both chi-square and regression analyses showed that older 
subjects ≥10 years old had higher BMI (>30 kg/m2), systolic 
hypertension and higher TC. However, only clinical 
parameters (BMI >30 kg/m2 and systolic hypertension) 
were found to be significant in the final model of logistic 
regression analysis. Older subjects were 7 times more 
likely to have systolic hypertension than younger subjects, 
and 3 times more likely to have BMI >30 kg/m2. These may 
be explained by the ensuing insulin resistance syndrome 
associated with physiologic elevations in sex hormones 
during puberty and visceral adiposity as observed in the 
older age group. Sex hormones work synergistically with 
growth hormone during puberty to contribute to pubertal 
growth spurt and to a physiologic phase of insulin 
resistance syndrome.15 Visceral adiposity is a known risk 
for insulin resistance syndrome due to direct flux of fatty 
acids into the portal vein, which impairs insulin cascade 
signaling. Physiologic mechanisms associated with 
hypertension due to insulin resistance syndrome include 
sodium and water retention, systemic vasoconstriction 
and sympathetic stimulation.16 

 

Similar studies by the groups of Atabek and Sangun in 
Turkey reported a significant difference in the proportion 
of obese prepubertal compared to pubertal children with 
metabolic syndrome (20% versus 37.6% and 33.1% versus 
46.6%, p<0.001, respectively).17,18 In contrast, we found the 
proportions of obese children with metabolic syndrome in 
both age groups were not significantly different (x2=0.012, 
p=0.091)(Table 2). On the other hand, our findings were 
also corroborated by the group of Rodrigues who found 
no statistically significant difference in the prevalence of 
metabolic syndrome between children (47.2 to 51.9%) and 
adolescents (48.1 to 52.8%).19  
 
Metabolic syndrome was seen in 27.4% in the overall 
study population based on the IDF criteria. This is 
consistent with the findings of other studies that reported 
prevalence rates of metabolic syndrome ranging from 26.9 
to 38.6% among obese children and adolescents, despite 
varied diagnostic criteria.20,21 Compared to other criteria 
which employed percentile values, the IDF diagnostic 
criteria for metabolic syndrome set higher cutoff values. A 
comparison of 3 diagnostic criteria for metabolic 
syndrome done by Sangun et al reported similar 
proportions of metabolic syndrome (31 to 39%) among 
obese children and adolescents.18 Similarly, a systematic 

review by Friend et al also observed a median prevalence 
rate of 29.2% of metabolic syndrome among obese 
children.22 On the other hand, a local study by the group of 
Quah, which utilized the IDF classification for metabolic 
syndrome, reported a prevalence rate of only 2.9% among 
their 34 obese patients.10 Other local authors also reported 
relatively low proportions of metabolic syndrome (11.9% 
and 5.3% respectively) among their obese participants.11,12 
On analysis, the number of obese children included by the 
group of Quah was relatively small, while the study by 
Fadzlina focused exclusively on 13-year old patients.10,12 
Additionally, the observed differences in our prevalence 
rates of metabolic syndrome compared to those by the 
groups of Quah and Fadzlina could be due to different 
environmental characteristics: patients referred to our 
hospital-based study (USM) came from diverse 
backgrounds, including those from rural areas, in contrast 
to their studies which were conducted in an urban center 
(Kuala Lumpur).  
 
There was no statistically significant difference in the 
proportion of obese children with metabolic syndrome by 
gender (x2=0.28, p=0.596)(Table 2). However, there was a 
higher proportion of obese girls diagnosed with metabolic 
syndrome in comparison to obese boys (37.9 and 27.2%, 
respectively). A previous study by Ferreira et al also 
showed a significantly higher proportion of adolescent 
girls with metabolic syndrome (x2=3.88, p= 0.049)(Table 2), 
which the authors attributed to the earlier age of onset of 
puberty and the associated physiologic reduction in 
insulin sensitivity in girls.23,24  
 
It is noteworthy that almost half of the obese children in 
our study were less than 10 years of age (n=41, 48.8%). 
The detection of risk factors of metabolic syndrome even 
in prepubertal (<10 years old) children is especially 
alarming, as it is anticipated that puberty, with its 
attendant increase in insulin resistance will increase the 
predisposition of these already at-risk children for the 
development of metabolic syndrome.8 Early identification 
of these at-risk children by primary healthcare providers 
and prompt referral for early intervention may prevent 
the dire consequences of this burgeoning public health 
problem.25 
 
The IDF criteria for the diagnosis of metabolic syndrome 
was utilized in our study as the diagnostic methods were 
readily available and fairly cost effective. While BMI is a 
relatively sensitive and specific measure of childhood 
obesity, it is less suited for the assessment of visceral 
adiposity.26,27 On the other hand, waist circumference is an 
acceptable measurement for the inference of visceral 
adiposity, as well as a surrogate for insulin resistance.15 
Obese children with similar BMI for age and sex may not 
necessarily have the same risk of developing obesity-
related metabolic comorbidities or metabolic syndrome 
due to differences in body fat distribution and its 
consequent effects on the degree of insulin resistance.28 

While standardized reference charts for body mass index 
are readily available from the WHO and the CDC, there 
are no similar charts for waist circumference. Comparisons 
of different studies may be difficult, as each employ 
reference charts designed for a specific population. Waist 
circumference reference values for this study were derived 
from those prepared by Wee et al.11   
 
The prevalence rate of metabolic syndrome among obese 
children in our population may be an underestimate due 
to the reliance of the IDF criteria on measurement of waist 
circumference, which is not assessed consistently during 
the review of records of children referred for obesity. We 
found that only 54 (64.3%) of our subjects had their waist 
circumference recorded. The primary drawback of the 
retrospective nature of this study is the incomplete data 
from the available patient records, as only 84 of the 101 
obese children identified from hospital records were 
available. Furthermore, complete data was not available in 
all the 84 identified patient records. Patient history and 
measurement of various clinical parameters may also not 
be as uniform as possible, as these were performed by 
different individuals over a wide range of time. Potentially 
relevant information, such as breastfeeding practices in 
infancy, duration of exercise and screen time, was not 
regularly documented. As the majority of sampled 
patients are Malay, conclusions derived from this study 
may not be applicable to other ethnic groups. Ideally, 
pubertal staging of the subjects should also be included in 
this study to properly stratify subjects into pre-pubertal 
and pubertal age groups. It was also not possible to track 
any progressive increase in the incidence of metabolic 
syndrome over the years in our study. 
 
CONCLUSION 
  
The clinical and biochemical parameters of metabolic 
syndrome were similar between those <10 years old and 
≥10 years old, with the exception of BMI, waist 
circumference, systolic hypertension and TG level. The 
clinical parameters that were found to be significantly 
associated with age ≥10 years were BMI >30 kg/m2 and 
systolic hypertension. The prevalence rate of metabolic 
syndrome among obese children attending Paediatric 
clinic in Hospital Universiti Sains Malaysia was 27.3%, 
which was found to be comparable to findings from other 
studies conducted in developed countries. The alarming 
presence of components of metabolic syndrome even in 
children less than 10 years of age should serve as an 
impetus for intensifying efforts aimed at prevention of 
childhood obesity in the community. 
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coefficients (𝞺𝞺𝞺𝞺) between age group and BMI, systolic 
hypertension and waist circumference. These findings 
may possibly be explained by the inclusion criteria 
specifying BMI consistent with morbid obesity (>30 
kg/m2). The higher the BMI, the more likely for 
comorbidities and complications associated with obesity to 
occur, regardless of age. Both groups had similar 
proportions of parameters associated with metabolic 
syndrome, which would explain the observed similar 
proportions of metabolic syndrome (Table 1). 
  
Both chi-square and regression analyses showed that older 
subjects ≥10 years old had higher BMI (>30 kg/m2), systolic 
hypertension and higher TC. However, only clinical 
parameters (BMI >30 kg/m2 and systolic hypertension) 
were found to be significant in the final model of logistic 
regression analysis. Older subjects were 7 times more 
likely to have systolic hypertension than younger subjects, 
and 3 times more likely to have BMI >30 kg/m2. These may 
be explained by the ensuing insulin resistance syndrome 
associated with physiologic elevations in sex hormones 
during puberty and visceral adiposity as observed in the 
older age group. Sex hormones work synergistically with 
growth hormone during puberty to contribute to pubertal 
growth spurt and to a physiologic phase of insulin 
resistance syndrome.15 Visceral adiposity is a known risk 
for insulin resistance syndrome due to direct flux of fatty 
acids into the portal vein, which impairs insulin cascade 
signaling. Physiologic mechanisms associated with 
hypertension due to insulin resistance syndrome include 
sodium and water retention, systemic vasoconstriction 
and sympathetic stimulation.16 

 

Similar studies by the groups of Atabek and Sangun in 
Turkey reported a significant difference in the proportion 
of obese prepubertal compared to pubertal children with 
metabolic syndrome (20% versus 37.6% and 33.1% versus 
46.6%, p<0.001, respectively).17,18 In contrast, we found the 
proportions of obese children with metabolic syndrome in 
both age groups were not significantly different (x2=0.012, 
p=0.091)(Table 2). On the other hand, our findings were 
also corroborated by the group of Rodrigues who found 
no statistically significant difference in the prevalence of 
metabolic syndrome between children (47.2 to 51.9%) and 
adolescents (48.1 to 52.8%).19  
 
Metabolic syndrome was seen in 27.4% in the overall 
study population based on the IDF criteria. This is 
consistent with the findings of other studies that reported 
prevalence rates of metabolic syndrome ranging from 26.9 
to 38.6% among obese children and adolescents, despite 
varied diagnostic criteria.20,21 Compared to other criteria 
which employed percentile values, the IDF diagnostic 
criteria for metabolic syndrome set higher cutoff values. A 
comparison of 3 diagnostic criteria for metabolic 
syndrome done by Sangun et al reported similar 
proportions of metabolic syndrome (31 to 39%) among 
obese children and adolescents.18 Similarly, a systematic 

review by Friend et al also observed a median prevalence 
rate of 29.2% of metabolic syndrome among obese 
children.22 On the other hand, a local study by the group of 
Quah, which utilized the IDF classification for metabolic 
syndrome, reported a prevalence rate of only 2.9% among 
their 34 obese patients.10 Other local authors also reported 
relatively low proportions of metabolic syndrome (11.9% 
and 5.3% respectively) among their obese participants.11,12 
On analysis, the number of obese children included by the 
group of Quah was relatively small, while the study by 
Fadzlina focused exclusively on 13-year old patients.10,12 
Additionally, the observed differences in our prevalence 
rates of metabolic syndrome compared to those by the 
groups of Quah and Fadzlina could be due to different 
environmental characteristics: patients referred to our 
hospital-based study (USM) came from diverse 
backgrounds, including those from rural areas, in contrast 
to their studies which were conducted in an urban center 
(Kuala Lumpur).  
 
There was no statistically significant difference in the 
proportion of obese children with metabolic syndrome by 
gender (x2=0.28, p=0.596)(Table 2). However, there was a 
higher proportion of obese girls diagnosed with metabolic 
syndrome in comparison to obese boys (37.9 and 27.2%, 
respectively). A previous study by Ferreira et al also 
showed a significantly higher proportion of adolescent 
girls with metabolic syndrome (x2=3.88, p= 0.049)(Table 2), 
which the authors attributed to the earlier age of onset of 
puberty and the associated physiologic reduction in 
insulin sensitivity in girls.23,24  
 
It is noteworthy that almost half of the obese children in 
our study were less than 10 years of age (n=41, 48.8%). 
The detection of risk factors of metabolic syndrome even 
in prepubertal (<10 years old) children is especially 
alarming, as it is anticipated that puberty, with its 
attendant increase in insulin resistance will increase the 
predisposition of these already at-risk children for the 
development of metabolic syndrome.8 Early identification 
of these at-risk children by primary healthcare providers 
and prompt referral for early intervention may prevent 
the dire consequences of this burgeoning public health 
problem.25 
 
The IDF criteria for the diagnosis of metabolic syndrome 
was utilized in our study as the diagnostic methods were 
readily available and fairly cost effective. While BMI is a 
relatively sensitive and specific measure of childhood 
obesity, it is less suited for the assessment of visceral 
adiposity.26,27 On the other hand, waist circumference is an 
acceptable measurement for the inference of visceral 
adiposity, as well as a surrogate for insulin resistance.15 
Obese children with similar BMI for age and sex may not 
necessarily have the same risk of developing obesity-
related metabolic comorbidities or metabolic syndrome 
due to differences in body fat distribution and its 
consequent effects on the degree of insulin resistance.28 

While standardized reference charts for body mass index 
are readily available from the WHO and the CDC, there 
are no similar charts for waist circumference. Comparisons 
of different studies may be difficult, as each employ 
reference charts designed for a specific population. Waist 
circumference reference values for this study were derived 
from those prepared by Wee et al.11   
 
The prevalence rate of metabolic syndrome among obese 
children in our population may be an underestimate due 
to the reliance of the IDF criteria on measurement of waist 
circumference, which is not assessed consistently during 
the review of records of children referred for obesity. We 
found that only 54 (64.3%) of our subjects had their waist 
circumference recorded. The primary drawback of the 
retrospective nature of this study is the incomplete data 
from the available patient records, as only 84 of the 101 
obese children identified from hospital records were 
available. Furthermore, complete data was not available in 
all the 84 identified patient records. Patient history and 
measurement of various clinical parameters may also not 
be as uniform as possible, as these were performed by 
different individuals over a wide range of time. Potentially 
relevant information, such as breastfeeding practices in 
infancy, duration of exercise and screen time, was not 
regularly documented. As the majority of sampled 
patients are Malay, conclusions derived from this study 
may not be applicable to other ethnic groups. Ideally, 
pubertal staging of the subjects should also be included in 
this study to properly stratify subjects into pre-pubertal 
and pubertal age groups. It was also not possible to track 
any progressive increase in the incidence of metabolic 
syndrome over the years in our study. 
 
CONCLUSION 
  
The clinical and biochemical parameters of metabolic 
syndrome were similar between those <10 years old and 
≥10 years old, with the exception of BMI, waist 
circumference, systolic hypertension and TG level. The 
clinical parameters that were found to be significantly 
associated with age ≥10 years were BMI >30 kg/m2 and 
systolic hypertension. The prevalence rate of metabolic 
syndrome among obese children attending Paediatric 
clinic in Hospital Universiti Sains Malaysia was 27.3%, 
which was found to be comparable to findings from other 
studies conducted in developed countries. The alarming 
presence of components of metabolic syndrome even in 
children less than 10 years of age should serve as an 
impetus for intensifying efforts aimed at prevention of 
childhood obesity in the community. 
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coefficients (𝞺𝞺𝞺𝞺) between age group and BMI, systolic 
hypertension and waist circumference. These findings 
may possibly be explained by the inclusion criteria 
specifying BMI consistent with morbid obesity (>30 
kg/m2). The higher the BMI, the more likely for 
comorbidities and complications associated with obesity to 
occur, regardless of age. Both groups had similar 
proportions of parameters associated with metabolic 
syndrome, which would explain the observed similar 
proportions of metabolic syndrome (Table 1). 
  
Both chi-square and regression analyses showed that older 
subjects ≥10 years old had higher BMI (>30 kg/m2), systolic 
hypertension and higher TC. However, only clinical 
parameters (BMI >30 kg/m2 and systolic hypertension) 
were found to be significant in the final model of logistic 
regression analysis. Older subjects were 7 times more 
likely to have systolic hypertension than younger subjects, 
and 3 times more likely to have BMI >30 kg/m2. These may 
be explained by the ensuing insulin resistance syndrome 
associated with physiologic elevations in sex hormones 
during puberty and visceral adiposity as observed in the 
older age group. Sex hormones work synergistically with 
growth hormone during puberty to contribute to pubertal 
growth spurt and to a physiologic phase of insulin 
resistance syndrome.15 Visceral adiposity is a known risk 
for insulin resistance syndrome due to direct flux of fatty 
acids into the portal vein, which impairs insulin cascade 
signaling. Physiologic mechanisms associated with 
hypertension due to insulin resistance syndrome include 
sodium and water retention, systemic vasoconstriction 
and sympathetic stimulation.16 

 

Similar studies by the groups of Atabek and Sangun in 
Turkey reported a significant difference in the proportion 
of obese prepubertal compared to pubertal children with 
metabolic syndrome (20% versus 37.6% and 33.1% versus 
46.6%, p<0.001, respectively).17,18 In contrast, we found the 
proportions of obese children with metabolic syndrome in 
both age groups were not significantly different (x2=0.012, 
p=0.091)(Table 2). On the other hand, our findings were 
also corroborated by the group of Rodrigues who found 
no statistically significant difference in the prevalence of 
metabolic syndrome between children (47.2 to 51.9%) and 
adolescents (48.1 to 52.8%).19  
 
Metabolic syndrome was seen in 27.4% in the overall 
study population based on the IDF criteria. This is 
consistent with the findings of other studies that reported 
prevalence rates of metabolic syndrome ranging from 26.9 
to 38.6% among obese children and adolescents, despite 
varied diagnostic criteria.20,21 Compared to other criteria 
which employed percentile values, the IDF diagnostic 
criteria for metabolic syndrome set higher cutoff values. A 
comparison of 3 diagnostic criteria for metabolic 
syndrome done by Sangun et al reported similar 
proportions of metabolic syndrome (31 to 39%) among 
obese children and adolescents.18 Similarly, a systematic 

review by Friend et al also observed a median prevalence 
rate of 29.2% of metabolic syndrome among obese 
children.22 On the other hand, a local study by the group of 
Quah, which utilized the IDF classification for metabolic 
syndrome, reported a prevalence rate of only 2.9% among 
their 34 obese patients.10 Other local authors also reported 
relatively low proportions of metabolic syndrome (11.9% 
and 5.3% respectively) among their obese participants.11,12 
On analysis, the number of obese children included by the 
group of Quah was relatively small, while the study by 
Fadzlina focused exclusively on 13-year old patients.10,12 
Additionally, the observed differences in our prevalence 
rates of metabolic syndrome compared to those by the 
groups of Quah and Fadzlina could be due to different 
environmental characteristics: patients referred to our 
hospital-based study (USM) came from diverse 
backgrounds, including those from rural areas, in contrast 
to their studies which were conducted in an urban center 
(Kuala Lumpur).  
 
There was no statistically significant difference in the 
proportion of obese children with metabolic syndrome by 
gender (x2=0.28, p=0.596)(Table 2). However, there was a 
higher proportion of obese girls diagnosed with metabolic 
syndrome in comparison to obese boys (37.9 and 27.2%, 
respectively). A previous study by Ferreira et al also 
showed a significantly higher proportion of adolescent 
girls with metabolic syndrome (x2=3.88, p= 0.049)(Table 2), 
which the authors attributed to the earlier age of onset of 
puberty and the associated physiologic reduction in 
insulin sensitivity in girls.23,24  
 
It is noteworthy that almost half of the obese children in 
our study were less than 10 years of age (n=41, 48.8%). 
The detection of risk factors of metabolic syndrome even 
in prepubertal (<10 years old) children is especially 
alarming, as it is anticipated that puberty, with its 
attendant increase in insulin resistance will increase the 
predisposition of these already at-risk children for the 
development of metabolic syndrome.8 Early identification 
of these at-risk children by primary healthcare providers 
and prompt referral for early intervention may prevent 
the dire consequences of this burgeoning public health 
problem.25 
 
The IDF criteria for the diagnosis of metabolic syndrome 
was utilized in our study as the diagnostic methods were 
readily available and fairly cost effective. While BMI is a 
relatively sensitive and specific measure of childhood 
obesity, it is less suited for the assessment of visceral 
adiposity.26,27 On the other hand, waist circumference is an 
acceptable measurement for the inference of visceral 
adiposity, as well as a surrogate for insulin resistance.15 
Obese children with similar BMI for age and sex may not 
necessarily have the same risk of developing obesity-
related metabolic comorbidities or metabolic syndrome 
due to differences in body fat distribution and its 
consequent effects on the degree of insulin resistance.28 

While standardized reference charts for body mass index 
are readily available from the WHO and the CDC, there 
are no similar charts for waist circumference. Comparisons 
of different studies may be difficult, as each employ 
reference charts designed for a specific population. Waist 
circumference reference values for this study were derived 
from those prepared by Wee et al.11   
 
The prevalence rate of metabolic syndrome among obese 
children in our population may be an underestimate due 
to the reliance of the IDF criteria on measurement of waist 
circumference, which is not assessed consistently during 
the review of records of children referred for obesity. We 
found that only 54 (64.3%) of our subjects had their waist 
circumference recorded. The primary drawback of the 
retrospective nature of this study is the incomplete data 
from the available patient records, as only 84 of the 101 
obese children identified from hospital records were 
available. Furthermore, complete data was not available in 
all the 84 identified patient records. Patient history and 
measurement of various clinical parameters may also not 
be as uniform as possible, as these were performed by 
different individuals over a wide range of time. Potentially 
relevant information, such as breastfeeding practices in 
infancy, duration of exercise and screen time, was not 
regularly documented. As the majority of sampled 
patients are Malay, conclusions derived from this study 
may not be applicable to other ethnic groups. Ideally, 
pubertal staging of the subjects should also be included in 
this study to properly stratify subjects into pre-pubertal 
and pubertal age groups. It was also not possible to track 
any progressive increase in the incidence of metabolic 
syndrome over the years in our study. 
 
CONCLUSION 
  
The clinical and biochemical parameters of metabolic 
syndrome were similar between those <10 years old and 
≥10 years old, with the exception of BMI, waist 
circumference, systolic hypertension and TG level. The 
clinical parameters that were found to be significantly 
associated with age ≥10 years were BMI >30 kg/m2 and 
systolic hypertension. The prevalence rate of metabolic 
syndrome among obese children attending Paediatric 
clinic in Hospital Universiti Sains Malaysia was 27.3%, 
which was found to be comparable to findings from other 
studies conducted in developed countries. The alarming 
presence of components of metabolic syndrome even in 
children less than 10 years of age should serve as an 
impetus for intensifying efforts aimed at prevention of 
childhood obesity in the community. 
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Abstract 
 
Background. Insulin resistance is the core of Metabolic Syndrome which carries a high risk for cardiovascular events. 
Insulin resistance had been reported to be higher in GERD patients than subjects without GERD, specifically in erosive 
esophagitis. Objective. To compare the degree of insulin resistance, using HOMA-IR index, between erosive and non-
erosive reflux disease.  
 
Methodology. A cross-sectional study of 84 adult patients with GERD symptoms was conducted. The subjects were 
recruited consecutively between January 2017 and April 2017 at Cipto Mangunkusumo National Hospital in Jakarta. 
Gastroesophageal Reflux Disease Questionnaire (GERDQ) was used for subject recruitment. Homeostatic model 
assessment-insulin resistance (HOMA-IR) index was used to evaluate insulin sensitivity. Esophageal erosions were 
diagnosed using upper gastrointestinal endoscopy. Bivariate analysis was used to determine HOMA-IR difference 
between esophagitis and non-esophagitis group.  
 
Results. The median of HOMA-IR in all subjects was 1.46 (0.32-13.85). Mann-Whitney test revealed that HOMA-IR 
index was higher in patients with erosive esophagitis [median 1.74 (0.35-13.85)] than those without erosive esophagitis 
[median 1.21 (0.32-10.78)] (p=0.05).  
 
Conclusion. Insulin resistance is significantly higher in gastroesophageal reflux disease patients with esophageal 
erosions than in those without esophageal erosion. 
 
Key words: insulin resistance, erosive esophagitis, esophageal erosion, HOMA-IR 
 

INTRODUCTION 
 
Insulin resistance is the disturbance of insulin action that 
needs higher levels to reach normal physiologic effects in 
regulating glucose.1 In clinical context, insulin resistance 
may manifest as interrelated symptoms such as obesity, 
dyslipidemia, and hyperglycemia, which carry a high risk 
of cardiovascular events, called Metabolic Syndrome.2 
The prevalence of metabolic syndrome is increasing and 
has become a public health issue. According to National 
Health Survey of 2013, the proportion of high triglyceride, 
low HDL, and hypertension were 13%, 22.9% and 28.6%, 
respectively.3 Another survey in Jakarta revealed that the 
prevalence of metabolic syndrome in 2006 had reached 
28.6%.4 
 

Aside from cardiovascular events, insulin resistance is also 
associated with other conditions such as polycystic ovary 
syndrome, non-alcoholic fatty liver disease, and 
gastroesophageal reflux disease (GERD).1 Gastroesophageal 
reflux disease is a common finding in daily practice. The 
prevalence of GERD in Jakarta in 2002 was 25.15%.5 This 
condition has a wide clinical spectrum from mild to severe 
that can be related to a low quality of life.6,7 
 
There were several studies conducted to learn the 
association between GERD and insulin resistance. Pointer 
et al., showed that insulin resistance was significantly 
higher in obese women with GERD than in non-GERD 
subjects.8 Insulin resistance was also reported to be higher 
in erosive esophagitis than those without erosive 
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Abstract 
 
Background. Insulin resistance is the core of Metabolic Syndrome which carries a high risk for cardiovascular events. 
Insulin resistance had been reported to be higher in GERD patients than subjects without GERD, specifically in erosive 
esophagitis. Objective. To compare the degree of insulin resistance, using HOMA-IR index, between erosive and non-
erosive reflux disease.  
 
Methodology. A cross-sectional study of 84 adult patients with GERD symptoms was conducted. The subjects were 
recruited consecutively between January 2017 and April 2017 at Cipto Mangunkusumo National Hospital in Jakarta. 
Gastroesophageal Reflux Disease Questionnaire (GERDQ) was used for subject recruitment. Homeostatic model 
assessment-insulin resistance (HOMA-IR) index was used to evaluate insulin sensitivity. Esophageal erosions were 
diagnosed using upper gastrointestinal endoscopy. Bivariate analysis was used to determine HOMA-IR difference 
between esophagitis and non-esophagitis group.  
 
Results. The median of HOMA-IR in all subjects was 1.46 (0.32-13.85). Mann-Whitney test revealed that HOMA-IR 
index was higher in patients with erosive esophagitis [median 1.74 (0.35-13.85)] than those without erosive esophagitis 
[median 1.21 (0.32-10.78)] (p=0.05).  
 
Conclusion. Insulin resistance is significantly higher in gastroesophageal reflux disease patients with esophageal 
erosions than in those without esophageal erosion. 
 
Key words: insulin resistance, erosive esophagitis, esophageal erosion, HOMA-IR 
 

INTRODUCTION 
 
Insulin resistance is the disturbance of insulin action that 
needs higher levels to reach normal physiologic effects in 
regulating glucose.1 In clinical context, insulin resistance 
may manifest as interrelated symptoms such as obesity, 
dyslipidemia, and hyperglycemia, which carry a high risk 
of cardiovascular events, called Metabolic Syndrome.2 
The prevalence of metabolic syndrome is increasing and 
has become a public health issue. According to National 
Health Survey of 2013, the proportion of high triglyceride, 
low HDL, and hypertension were 13%, 22.9% and 28.6%, 
respectively.3 Another survey in Jakarta revealed that the 
prevalence of metabolic syndrome in 2006 had reached 
28.6%.4 
 

Aside from cardiovascular events, insulin resistance is also 
associated with other conditions such as polycystic ovary 
syndrome, non-alcoholic fatty liver disease, and 
gastroesophageal reflux disease (GERD).1 Gastroesophageal 
reflux disease is a common finding in daily practice. The 
prevalence of GERD in Jakarta in 2002 was 25.15%.5 This 
condition has a wide clinical spectrum from mild to severe 
that can be related to a low quality of life.6,7 
 
There were several studies conducted to learn the 
association between GERD and insulin resistance. Pointer 
et al., showed that insulin resistance was significantly 
higher in obese women with GERD than in non-GERD 
subjects.8 Insulin resistance was also reported to be higher 
in erosive esophagitis than those without erosive 
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Table 1. Characteristics of the study subjects 
Variable Value (n= 84) 

Age, median in years (min-max) 53 (18-76) 
   <40 (%) 19 (22) 
   ≥40 (%) 65 (77.4) 
Sex (female), n (%) 58 (69) 
Habit 

    Smoking (%) 5 (6) 
   Alcohol consumption (%) 1 (1.2) 
   Smoking and alcohol consumption (%) 3 (3.6) 
Comorbidities (T2DM, Hypertension, 
Dyslipidemia) 

    None (%) 50 (59.5) 
   1 comorbidity 24 (28.6) 
   ≥2 comorbidities (%) 10 (11.9) 
Body Mass Index, (kg/m2), mean (SD) 23.3 (4.8) 
Waist circumference (cm) 

    Male, mean (SD) 86.4 (14.8) 
   Female, median (min-max) 84.5 (62-113) 
Blood pressure 

    Systolic Blood Pressure ≥140 and/or Diastolic    
   Blood Pressure ≥90 24 (28.6) 
   Systolic Blood Pressure <140 and/or Diastolic  
   Blood Pressure <90 60 (71.4) 
Fasting blood glucose (mg/dL), median (min-max) 85.5 (68- 246) 
Triglyceride, (mg/dL), median (min-max) 92.5 (40-494) 
HDL, (mg/dL) median (min-max) 48 (23-95) 
LDL, (mg/dL), mean (SD) 122.4 (34.4) 
Total cholesterol (mg/dL), mean (SD) 184.3 (38.1) 
HOMA-IR, median (min-max) 1.46 (0.32-13.85) 
Endoscopic results, n (%) 

    Non-erosive 36 (42.9) 
   Esophagitis grade A 34 (40.5) 
   Esophagitis grade B 10 (11.9) 
   Esophagitis grade C 3 (3.6) 
   Esophagitis grade D 1 (1.2) 
  

 
Metabolic characteristics were categorized based on 
esophageal erosion to determine the difference in insulin 
resistance in each group. Comparison of the metabolic 
characteristics showed that fasting blood glucose (FBG), 
proportion of Type 2 DM (T2DM) and body mass index 

(BMI) were similar in each category. Other variables such 
as the proportion of hypertension, dyslipidemia, high 
triglyceride, high waist circumference, and low HDL were 
higher in subjects with esophageal erosion. There were 
significant differences in waist circumference and HDL 
level between erosive and non-erosive group. The 
comparison can be seen in Table 2. 
 
The difference in HOMA-IR between erosive esophagitis 
and non-erosive disease can be seen in Table 3. Mann-
Whitney test showed a significantly higher HOMA-IR 
index in subjects with esophageal erosion than in those 
without esophageal erosion (p=0.015). This result indicated 
a higher insulin resistance in these subjects. 
 
DISCUSSION 
 
Characteristics of subjects with GERD  
 
Most of the subjects in this study were above 40 years old 
which is similar to several other studies which showed a 
tendency for patients with GERD to be above 40 years old.11-

15 Also, the higher prevalence of women in this population 
was similar to studies in Indonesia, Turkey, Albania, and 
Japan.11-14 A study in Japan showed that older patients and 
women had higher psychologic stress scores than men and 
women tend to be older than men.13 Nevertheless, the 
association between age or sex and GERD was still 
controversial. Some studies showed positive correlation; 
others showed no significant correlation.11-14 This finding 
indicates that the subjects’ characteristics depend on the 
demographic data of the population.  

Table 2. Comparison of clinical and metabolic characteristics of subjects with GERD based on presence or absence of 
esophageal erosion 

Variable Without esophageal erosion (n=36) With esophageal erosion (n=48) p 
Hypertension    
   No (%) 28 (78.8) 28 (58.3) 0.061a 
   Yes (%) 8 (22.2) 20 (41.7)  
Type 2 DM    
   No (%) 31 (86.1) 42 (87.5) 1.00b 
   Yes (%) 5 (13.9) 6 (12.5)  
Dyslipidemia    
   No (%) 20 (55.6) 22 (45.8) 0.378a 
   Yes (%) 16 (44.4) 26 (54.2)  
Body mass index    
   <25 kg/m2 (%) 24 (66.7) 32 (66.7) 1.00a 
   ≥25 kg/m2 (%) 12 (33.3) 16 (33.3)  
Fasting blood glucose    
   <100 mg/dL (%) 32 (88.9) 42 (87.5) 1.00b 
   ≥100 mg/dL (%) 4 (11.1) 6 (12.5)  
Triglyceride    
   <150 mg/dL (%) 29 (80.6) 36 (75) 0.547a 
   ≥150 mg/dL (%) 7 (19.4) 12 (25)  
HDL (mg/dL)    
   Male ≥40, female ≥ 50 (%) 26 (72.2) 23 (47.9) 0.025a 
   Male <40, female < 50 (%) 10 (27.8) 25 (52.1)  
Waist circumference (cm)    
   Male <90, female < 80 (%) 20 (55.6) 15 (31.3) 0.025a 
   Male ≥90, female ≥80 (%) 16 (44.4) 33 (68.7)  
a: chi square 

Table 3. Difference in HOMA-IR index in erosive and non-erosive reflux disease 
  HOMA-IR Median (Min-Max) p* 
Without esophageal erosion (n= 36) 1.21 (0.32-10.78) 0.015 
With esophageal erosion (n= 48) 1.74 (0.35-13.85)  
*Mann-whitney test   Ê

Ê

esophagitis in obese subjects in South Korea.9 Another 
study in Japan failed to show an association between 
insulin resistance and the severity of GERD.10 
 
The high prevalence of the metabolic syndrome and its 
components in Indonesia has urged us to identify factors 
related to the pathogenesis, which is insulin resistance. 
Insulin resistance has been shown to be higher in GERD 
patients, particularly in those with erosive esophagitis. 
Nevertheless, data regarding insulin resistance in this 
population is scarce. Racial and lifestyle differences from 
previous studies emphasize the need to conduct the study 
in our country.  
 
A cross-sectional study was conducted from January, 2017 
to April, 2017 in the gastroenterology outpatient clinic of 
Cipto Mangunkusumo Hospital, Jakarta. This is a tertiary 
national referral hospital with a capacity of 900 beds. The 
general objective of this study was to analyze the 
difference of insulin resistance between erosive and non-
erosive reflux disease in patients with GERD. The specific 
objective of this study was to compare the clinical 
characteristic associated with metabolic syndrome in 
patients with erosive esophagitis and without erosive 
esophagitis, to obtain the HOMA-IR index of patients with 
GERD, and the difference of HOMA-IR index between 
each group. It is hypothesized that insulin resistance, 
measured by HOMA-IR index, is higher in subjects with 
erosive esophagitis than in those without erosive 
esophagitis. This study was approved by the ethical board 
of Faculty of Medicine Universitas Indonesia (No: 
982/UN2.F1/ETIK/2016). 
 
METHODOLOGY 
 
Subjects 
 
A minimum number of 82 subjects is needed to obtain the 
HOMA-IR index using the sample size formula for 

numerical descriptive data,   (     )
 
, (Zα=1.64, d= 0.2, 

S=1.1) A minimum of 36 subjects in each group is needed 
to determine the difference in HOMA IR index between 
non-erosive reflux disease and erosive reflux disease 
which was calculated using the unpaired categoric-

numeric analysis formula,        *(     )      +
 
, 

(Zα=1.64, β=80%, Zβ=0.84, S=1.7, X1-X2=0.7) 
 
The subjects with GERD were consecutively recruited 
using GERD-Q score greater than or equal to 8. The 
inclusion criteria were as follows: age greater than or equal 
to 18 years old, no intake of proton-pump inhibitor (PPI), 
or H2 receptor antagonist (H2RA), or had been off the 
drugs for at least two weeks. Subjects who were pregnant, 
had DM type 1, or other esophageal abnormalities such as 
malignancy were excluded for this study.  
 
 

Methodology 
 
Subjects identified by GERD-Q score greater than 8 were 
asked for written consent for every procedure taken in this 
study. Subjects using PPI or H2RA treatment longer than 8 
weeks were excluded. For subjects on PPI (omeprazole or 
lansoprazole) or H2RA (ranitidine, 2 doses daily) for 
greater than or equal to 4 weeks, the PPI and H2RA were 
discontinued and replaced with antacids for 2 weeks. Data 
consisting of age, sex, comorbidities, smoking status and 
alcohol drinking status were obtained from subjects with 
informed consent. Physical examination measurements 
obtained were seated blood pressure (after a 5-min rest 
using a calibrated sphygmomanometer, waist 
circumference (using flexible measuring tape above the 
upper iliac crests through the umbilicus), height and 
weight (using a calibrated scale). A venous blood sample 
was drawn to assess fasting glucose and fasting insulin 
(for assessing HOMA-IR), and lipid profile. All samples 
were analyzed in the Clinical Pathology Laboratory in 
Cipto Mangunkusumo Hospital. All subjects underwent 
esophagogastroduodenoscopy procedure in the Digestive 
Endoscopy Center/Pusat Endoskopi Saluran Cerna Cipto 
Mangunkusumo Hospital. The procedure was performed 
by qualified gastroenterology staff in the center. The 
results of endoscopy were further categorized as erosive 
esophagitis or non-erosive disease. 
 
Statistical analysis 
 
Statistical analysis was carried out using SPSS© version 
17.0 for windows. Bivariate analysis using Mann-Whitney 
was performed to evaluate the association between 
esophageal erosion and insulin resistance for non-
parametric data. P value <0.05 was considered statistically 
significant.  
 
RESULTS 
 
A total of 84 subjects who fulfilled the inclusion criteria 
were accounted for analysis in this study. The median of 
HOMA-IR index in this study population is 1.46 (0.32-
13.85). Characteristics of the subjects can be seen in Table 1. 
 
The age of subjects in this population ranged from 17 to 40 
years old. Majority of the subjects were female. The mean 
BMI was 23.3 kg/m2, which is categorized as overweight. 
A total of 33.3% of the subjects were obese. Most of the 
subjects had normal lipid profile and fasting blood 
glucose. 
 
Most of the subjects had minor esophageal erosion seen 
from the upper endoscopy, with 34 subjects (40.5%) 
having esophagitis grade A, and 10 subjects (11.9%) 
having esophagitis grade B. A total of 36 subjects (42.9%) 
had non-erosive reflux disease.  
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Table 1. Characteristics of the study subjects 
Variable Value (n= 84) 

Age, median in years (min-max) 53 (18-76) 
   <40 (%) 19 (22) 
   ≥40 (%) 65 (77.4) 
Sex (female), n (%) 58 (69) 
Habit 

    Smoking (%) 5 (6) 
   Alcohol consumption (%) 1 (1.2) 
   Smoking and alcohol consumption (%) 3 (3.6) 
Comorbidities (T2DM, Hypertension, 
Dyslipidemia) 

    None (%) 50 (59.5) 
   1 comorbidity 24 (28.6) 
   ≥2 comorbidities (%) 10 (11.9) 
Body Mass Index, (kg/m2), mean (SD) 23.3 (4.8) 
Waist circumference (cm) 

    Male, mean (SD) 86.4 (14.8) 
   Female, median (min-max) 84.5 (62-113) 
Blood pressure 

    Systolic Blood Pressure ≥140 and/or Diastolic    
   Blood Pressure ≥90 24 (28.6) 
   Systolic Blood Pressure <140 and/or Diastolic  
   Blood Pressure <90 60 (71.4) 
Fasting blood glucose (mg/dL), median (min-max) 85.5 (68- 246) 
Triglyceride, (mg/dL), median (min-max) 92.5 (40-494) 
HDL, (mg/dL) median (min-max) 48 (23-95) 
LDL, (mg/dL), mean (SD) 122.4 (34.4) 
Total cholesterol (mg/dL), mean (SD) 184.3 (38.1) 
HOMA-IR, median (min-max) 1.46 (0.32-13.85) 
Endoscopic results, n (%) 

    Non-erosive 36 (42.9) 
   Esophagitis grade A 34 (40.5) 
   Esophagitis grade B 10 (11.9) 
   Esophagitis grade C 3 (3.6) 
   Esophagitis grade D 1 (1.2) 
  

 
Metabolic characteristics were categorized based on 
esophageal erosion to determine the difference in insulin 
resistance in each group. Comparison of the metabolic 
characteristics showed that fasting blood glucose (FBG), 
proportion of Type 2 DM (T2DM) and body mass index 

(BMI) were similar in each category. Other variables such 
as the proportion of hypertension, dyslipidemia, high 
triglyceride, high waist circumference, and low HDL were 
higher in subjects with esophageal erosion. There were 
significant differences in waist circumference and HDL 
level between erosive and non-erosive group. The 
comparison can be seen in Table 2. 
 
The difference in HOMA-IR between erosive esophagitis 
and non-erosive disease can be seen in Table 3. Mann-
Whitney test showed a significantly higher HOMA-IR 
index in subjects with esophageal erosion than in those 
without esophageal erosion (p=0.015). This result indicated 
a higher insulin resistance in these subjects. 
 
DISCUSSION 
 
Characteristics of subjects with GERD  
 
Most of the subjects in this study were above 40 years old 
which is similar to several other studies which showed a 
tendency for patients with GERD to be above 40 years old.11-

15 Also, the higher prevalence of women in this population 
was similar to studies in Indonesia, Turkey, Albania, and 
Japan.11-14 A study in Japan showed that older patients and 
women had higher psychologic stress scores than men and 
women tend to be older than men.13 Nevertheless, the 
association between age or sex and GERD was still 
controversial. Some studies showed positive correlation; 
others showed no significant correlation.11-14 This finding 
indicates that the subjects’ characteristics depend on the 
demographic data of the population.  

Table 2. Comparison of clinical and metabolic characteristics of subjects with GERD based on presence or absence of 
esophageal erosion 

Variable Without esophageal erosion (n=36) With esophageal erosion (n=48) p 
Hypertension    
   No (%) 28 (78.8) 28 (58.3) 0.061a 
   Yes (%) 8 (22.2) 20 (41.7)  
Type 2 DM    
   No (%) 31 (86.1) 42 (87.5) 1.00b 
   Yes (%) 5 (13.9) 6 (12.5)  
Dyslipidemia    
   No (%) 20 (55.6) 22 (45.8) 0.378a 
   Yes (%) 16 (44.4) 26 (54.2)  
Body mass index    
   <25 kg/m2 (%) 24 (66.7) 32 (66.7) 1.00a 
   ≥25 kg/m2 (%) 12 (33.3) 16 (33.3)  
Fasting blood glucose    
   <100 mg/dL (%) 32 (88.9) 42 (87.5) 1.00b 
   ≥100 mg/dL (%) 4 (11.1) 6 (12.5)  
Triglyceride    
   <150 mg/dL (%) 29 (80.6) 36 (75) 0.547a 
   ≥150 mg/dL (%) 7 (19.4) 12 (25)  
HDL (mg/dL)    
   Male ≥40, female ≥ 50 (%) 26 (72.2) 23 (47.9) 0.025a 
   Male <40, female < 50 (%) 10 (27.8) 25 (52.1)  
Waist circumference (cm)    
   Male <90, female < 80 (%) 20 (55.6) 15 (31.3) 0.025a 
   Male ≥90, female ≥80 (%) 16 (44.4) 33 (68.7)  
a: chi square 

Table 3. Difference in HOMA-IR index in erosive and non-erosive reflux disease 
  HOMA-IR Median (Min-Max) p* 
Without esophageal erosion (n= 36) 1.21 (0.32-10.78) 0.015 
With esophageal erosion (n= 48) 1.74 (0.35-13.85)  
*Mann-whitney test   Ê

Ê

esophagitis in obese subjects in South Korea.9 Another 
study in Japan failed to show an association between 
insulin resistance and the severity of GERD.10 
 
The high prevalence of the metabolic syndrome and its 
components in Indonesia has urged us to identify factors 
related to the pathogenesis, which is insulin resistance. 
Insulin resistance has been shown to be higher in GERD 
patients, particularly in those with erosive esophagitis. 
Nevertheless, data regarding insulin resistance in this 
population is scarce. Racial and lifestyle differences from 
previous studies emphasize the need to conduct the study 
in our country.  
 
A cross-sectional study was conducted from January, 2017 
to April, 2017 in the gastroenterology outpatient clinic of 
Cipto Mangunkusumo Hospital, Jakarta. This is a tertiary 
national referral hospital with a capacity of 900 beds. The 
general objective of this study was to analyze the 
difference of insulin resistance between erosive and non-
erosive reflux disease in patients with GERD. The specific 
objective of this study was to compare the clinical 
characteristic associated with metabolic syndrome in 
patients with erosive esophagitis and without erosive 
esophagitis, to obtain the HOMA-IR index of patients with 
GERD, and the difference of HOMA-IR index between 
each group. It is hypothesized that insulin resistance, 
measured by HOMA-IR index, is higher in subjects with 
erosive esophagitis than in those without erosive 
esophagitis. This study was approved by the ethical board 
of Faculty of Medicine Universitas Indonesia (No: 
982/UN2.F1/ETIK/2016). 
 
METHODOLOGY 
 
Subjects 
 
A minimum number of 82 subjects is needed to obtain the 
HOMA-IR index using the sample size formula for 

numerical descriptive data,   (     )
 
, (Zα=1.64, d= 0.2, 

S=1.1) A minimum of 36 subjects in each group is needed 
to determine the difference in HOMA IR index between 
non-erosive reflux disease and erosive reflux disease 
which was calculated using the unpaired categoric-

numeric analysis formula,        *(     )      +
 
, 

(Zα=1.64, β=80%, Zβ=0.84, S=1.7, X1-X2=0.7) 
 
The subjects with GERD were consecutively recruited 
using GERD-Q score greater than or equal to 8. The 
inclusion criteria were as follows: age greater than or equal 
to 18 years old, no intake of proton-pump inhibitor (PPI), 
or H2 receptor antagonist (H2RA), or had been off the 
drugs for at least two weeks. Subjects who were pregnant, 
had DM type 1, or other esophageal abnormalities such as 
malignancy were excluded for this study.  
 
 

Methodology 
 
Subjects identified by GERD-Q score greater than 8 were 
asked for written consent for every procedure taken in this 
study. Subjects using PPI or H2RA treatment longer than 8 
weeks were excluded. For subjects on PPI (omeprazole or 
lansoprazole) or H2RA (ranitidine, 2 doses daily) for 
greater than or equal to 4 weeks, the PPI and H2RA were 
discontinued and replaced with antacids for 2 weeks. Data 
consisting of age, sex, comorbidities, smoking status and 
alcohol drinking status were obtained from subjects with 
informed consent. Physical examination measurements 
obtained were seated blood pressure (after a 5-min rest 
using a calibrated sphygmomanometer, waist 
circumference (using flexible measuring tape above the 
upper iliac crests through the umbilicus), height and 
weight (using a calibrated scale). A venous blood sample 
was drawn to assess fasting glucose and fasting insulin 
(for assessing HOMA-IR), and lipid profile. All samples 
were analyzed in the Clinical Pathology Laboratory in 
Cipto Mangunkusumo Hospital. All subjects underwent 
esophagogastroduodenoscopy procedure in the Digestive 
Endoscopy Center/Pusat Endoskopi Saluran Cerna Cipto 
Mangunkusumo Hospital. The procedure was performed 
by qualified gastroenterology staff in the center. The 
results of endoscopy were further categorized as erosive 
esophagitis or non-erosive disease. 
 
Statistical analysis 
 
Statistical analysis was carried out using SPSS© version 
17.0 for windows. Bivariate analysis using Mann-Whitney 
was performed to evaluate the association between 
esophageal erosion and insulin resistance for non-
parametric data. P value <0.05 was considered statistically 
significant.  
 
RESULTS 
 
A total of 84 subjects who fulfilled the inclusion criteria 
were accounted for analysis in this study. The median of 
HOMA-IR index in this study population is 1.46 (0.32-
13.85). Characteristics of the subjects can be seen in Table 1. 
 
The age of subjects in this population ranged from 17 to 40 
years old. Majority of the subjects were female. The mean 
BMI was 23.3 kg/m2, which is categorized as overweight. 
A total of 33.3% of the subjects were obese. Most of the 
subjects had normal lipid profile and fasting blood 
glucose. 
 
Most of the subjects had minor esophageal erosion seen 
from the upper endoscopy, with 34 subjects (40.5%) 
having esophagitis grade A, and 10 subjects (11.9%) 
having esophagitis grade B. A total of 36 subjects (42.9%) 
had non-erosive reflux disease.  
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Table 1. Characteristics of the study subjects 
Variable Value (n= 84) 

Age, median in years (min-max) 53 (18-76) 
   <40 (%) 19 (22) 
   ≥40 (%) 65 (77.4) 
Sex (female), n (%) 58 (69) 
Habit 

    Smoking (%) 5 (6) 
   Alcohol consumption (%) 1 (1.2) 
   Smoking and alcohol consumption (%) 3 (3.6) 
Comorbidities (T2DM, Hypertension, 
Dyslipidemia) 

    None (%) 50 (59.5) 
   1 comorbidity 24 (28.6) 
   ≥2 comorbidities (%) 10 (11.9) 
Body Mass Index, (kg/m2), mean (SD) 23.3 (4.8) 
Waist circumference (cm) 

    Male, mean (SD) 86.4 (14.8) 
   Female, median (min-max) 84.5 (62-113) 
Blood pressure 

    Systolic Blood Pressure ≥140 and/or Diastolic    
   Blood Pressure ≥90 24 (28.6) 
   Systolic Blood Pressure <140 and/or Diastolic  
   Blood Pressure <90 60 (71.4) 
Fasting blood glucose (mg/dL), median (min-max) 85.5 (68- 246) 
Triglyceride, (mg/dL), median (min-max) 92.5 (40-494) 
HDL, (mg/dL) median (min-max) 48 (23-95) 
LDL, (mg/dL), mean (SD) 122.4 (34.4) 
Total cholesterol (mg/dL), mean (SD) 184.3 (38.1) 
HOMA-IR, median (min-max) 1.46 (0.32-13.85) 
Endoscopic results, n (%) 

    Non-erosive 36 (42.9) 
   Esophagitis grade A 34 (40.5) 
   Esophagitis grade B 10 (11.9) 
   Esophagitis grade C 3 (3.6) 
   Esophagitis grade D 1 (1.2) 
  

 
Metabolic characteristics were categorized based on 
esophageal erosion to determine the difference in insulin 
resistance in each group. Comparison of the metabolic 
characteristics showed that fasting blood glucose (FBG), 
proportion of Type 2 DM (T2DM) and body mass index 

(BMI) were similar in each category. Other variables such 
as the proportion of hypertension, dyslipidemia, high 
triglyceride, high waist circumference, and low HDL were 
higher in subjects with esophageal erosion. There were 
significant differences in waist circumference and HDL 
level between erosive and non-erosive group. The 
comparison can be seen in Table 2. 
 
The difference in HOMA-IR between erosive esophagitis 
and non-erosive disease can be seen in Table 3. Mann-
Whitney test showed a significantly higher HOMA-IR 
index in subjects with esophageal erosion than in those 
without esophageal erosion (p=0.015). This result indicated 
a higher insulin resistance in these subjects. 
 
DISCUSSION 
 
Characteristics of subjects with GERD  
 
Most of the subjects in this study were above 40 years old 
which is similar to several other studies which showed a 
tendency for patients with GERD to be above 40 years old.11-

15 Also, the higher prevalence of women in this population 
was similar to studies in Indonesia, Turkey, Albania, and 
Japan.11-14 A study in Japan showed that older patients and 
women had higher psychologic stress scores than men and 
women tend to be older than men.13 Nevertheless, the 
association between age or sex and GERD was still 
controversial. Some studies showed positive correlation; 
others showed no significant correlation.11-14 This finding 
indicates that the subjects’ characteristics depend on the 
demographic data of the population.  

Table 2. Comparison of clinical and metabolic characteristics of subjects with GERD based on presence or absence of 
esophageal erosion 

Variable Without esophageal erosion (n=36) With esophageal erosion (n=48) p 
Hypertension    
   No (%) 28 (78.8) 28 (58.3) 0.061a 
   Yes (%) 8 (22.2) 20 (41.7)  
Type 2 DM    
   No (%) 31 (86.1) 42 (87.5) 1.00b 
   Yes (%) 5 (13.9) 6 (12.5)  
Dyslipidemia    
   No (%) 20 (55.6) 22 (45.8) 0.378a 
   Yes (%) 16 (44.4) 26 (54.2)  
Body mass index    
   <25 kg/m2 (%) 24 (66.7) 32 (66.7) 1.00a 
   ≥25 kg/m2 (%) 12 (33.3) 16 (33.3)  
Fasting blood glucose    
   <100 mg/dL (%) 32 (88.9) 42 (87.5) 1.00b 
   ≥100 mg/dL (%) 4 (11.1) 6 (12.5)  
Triglyceride    
   <150 mg/dL (%) 29 (80.6) 36 (75) 0.547a 
   ≥150 mg/dL (%) 7 (19.4) 12 (25)  
HDL (mg/dL)    
   Male ≥40, female ≥ 50 (%) 26 (72.2) 23 (47.9) 0.025a 
   Male <40, female < 50 (%) 10 (27.8) 25 (52.1)  
Waist circumference (cm)    
   Male <90, female < 80 (%) 20 (55.6) 15 (31.3) 0.025a 
   Male ≥90, female ≥80 (%) 16 (44.4) 33 (68.7)  
a: chi square 

Table 3. Difference in HOMA-IR index in erosive and non-erosive reflux disease 
  HOMA-IR Median (Min-Max) p* 
Without esophageal erosion (n= 36) 1.21 (0.32-10.78) 0.015 
With esophageal erosion (n= 48) 1.74 (0.35-13.85)  
*Mann-whitney test   Ê

Ê

esophagitis in obese subjects in South Korea.9 Another 
study in Japan failed to show an association between 
insulin resistance and the severity of GERD.10 
 
The high prevalence of the metabolic syndrome and its 
components in Indonesia has urged us to identify factors 
related to the pathogenesis, which is insulin resistance. 
Insulin resistance has been shown to be higher in GERD 
patients, particularly in those with erosive esophagitis. 
Nevertheless, data regarding insulin resistance in this 
population is scarce. Racial and lifestyle differences from 
previous studies emphasize the need to conduct the study 
in our country.  
 
A cross-sectional study was conducted from January, 2017 
to April, 2017 in the gastroenterology outpatient clinic of 
Cipto Mangunkusumo Hospital, Jakarta. This is a tertiary 
national referral hospital with a capacity of 900 beds. The 
general objective of this study was to analyze the 
difference of insulin resistance between erosive and non-
erosive reflux disease in patients with GERD. The specific 
objective of this study was to compare the clinical 
characteristic associated with metabolic syndrome in 
patients with erosive esophagitis and without erosive 
esophagitis, to obtain the HOMA-IR index of patients with 
GERD, and the difference of HOMA-IR index between 
each group. It is hypothesized that insulin resistance, 
measured by HOMA-IR index, is higher in subjects with 
erosive esophagitis than in those without erosive 
esophagitis. This study was approved by the ethical board 
of Faculty of Medicine Universitas Indonesia (No: 
982/UN2.F1/ETIK/2016). 
 
METHODOLOGY 
 
Subjects 
 
A minimum number of 82 subjects is needed to obtain the 
HOMA-IR index using the sample size formula for 

numerical descriptive data,   (     )
 
, (Zα=1.64, d= 0.2, 

S=1.1) A minimum of 36 subjects in each group is needed 
to determine the difference in HOMA IR index between 
non-erosive reflux disease and erosive reflux disease 
which was calculated using the unpaired categoric-

numeric analysis formula,        *(     )      +
 
, 

(Zα=1.64, β=80%, Zβ=0.84, S=1.7, X1-X2=0.7) 
 
The subjects with GERD were consecutively recruited 
using GERD-Q score greater than or equal to 8. The 
inclusion criteria were as follows: age greater than or equal 
to 18 years old, no intake of proton-pump inhibitor (PPI), 
or H2 receptor antagonist (H2RA), or had been off the 
drugs for at least two weeks. Subjects who were pregnant, 
had DM type 1, or other esophageal abnormalities such as 
malignancy were excluded for this study.  
 
 

Methodology 
 
Subjects identified by GERD-Q score greater than 8 were 
asked for written consent for every procedure taken in this 
study. Subjects using PPI or H2RA treatment longer than 8 
weeks were excluded. For subjects on PPI (omeprazole or 
lansoprazole) or H2RA (ranitidine, 2 doses daily) for 
greater than or equal to 4 weeks, the PPI and H2RA were 
discontinued and replaced with antacids for 2 weeks. Data 
consisting of age, sex, comorbidities, smoking status and 
alcohol drinking status were obtained from subjects with 
informed consent. Physical examination measurements 
obtained were seated blood pressure (after a 5-min rest 
using a calibrated sphygmomanometer, waist 
circumference (using flexible measuring tape above the 
upper iliac crests through the umbilicus), height and 
weight (using a calibrated scale). A venous blood sample 
was drawn to assess fasting glucose and fasting insulin 
(for assessing HOMA-IR), and lipid profile. All samples 
were analyzed in the Clinical Pathology Laboratory in 
Cipto Mangunkusumo Hospital. All subjects underwent 
esophagogastroduodenoscopy procedure in the Digestive 
Endoscopy Center/Pusat Endoskopi Saluran Cerna Cipto 
Mangunkusumo Hospital. The procedure was performed 
by qualified gastroenterology staff in the center. The 
results of endoscopy were further categorized as erosive 
esophagitis or non-erosive disease. 
 
Statistical analysis 
 
Statistical analysis was carried out using SPSS© version 
17.0 for windows. Bivariate analysis using Mann-Whitney 
was performed to evaluate the association between 
esophageal erosion and insulin resistance for non-
parametric data. P value <0.05 was considered statistically 
significant.  
 
RESULTS 
 
A total of 84 subjects who fulfilled the inclusion criteria 
were accounted for analysis in this study. The median of 
HOMA-IR index in this study population is 1.46 (0.32-
13.85). Characteristics of the subjects can be seen in Table 1. 
 
The age of subjects in this population ranged from 17 to 40 
years old. Majority of the subjects were female. The mean 
BMI was 23.3 kg/m2, which is categorized as overweight. 
A total of 33.3% of the subjects were obese. Most of the 
subjects had normal lipid profile and fasting blood 
glucose. 
 
Most of the subjects had minor esophageal erosion seen 
from the upper endoscopy, with 34 subjects (40.5%) 
having esophagitis grade A, and 10 subjects (11.9%) 
having esophagitis grade B. A total of 36 subjects (42.9%) 
had non-erosive reflux disease.  
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Table 1. Characteristics of the study subjects 
Variable Value (n= 84) 

Age, median in years (min-max) 53 (18-76) 
   <40 (%) 19 (22) 
   ≥40 (%) 65 (77.4) 
Sex (female), n (%) 58 (69) 
Habit 

    Smoking (%) 5 (6) 
   Alcohol consumption (%) 1 (1.2) 
   Smoking and alcohol consumption (%) 3 (3.6) 
Comorbidities (T2DM, Hypertension, 
Dyslipidemia) 

    None (%) 50 (59.5) 
   1 comorbidity 24 (28.6) 
   ≥2 comorbidities (%) 10 (11.9) 
Body Mass Index, (kg/m2), mean (SD) 23.3 (4.8) 
Waist circumference (cm) 

    Male, mean (SD) 86.4 (14.8) 
   Female, median (min-max) 84.5 (62-113) 
Blood pressure 

    Systolic Blood Pressure ≥140 and/or Diastolic    
   Blood Pressure ≥90 24 (28.6) 
   Systolic Blood Pressure <140 and/or Diastolic  
   Blood Pressure <90 60 (71.4) 
Fasting blood glucose (mg/dL), median (min-max) 85.5 (68- 246) 
Triglyceride, (mg/dL), median (min-max) 92.5 (40-494) 
HDL, (mg/dL) median (min-max) 48 (23-95) 
LDL, (mg/dL), mean (SD) 122.4 (34.4) 
Total cholesterol (mg/dL), mean (SD) 184.3 (38.1) 
HOMA-IR, median (min-max) 1.46 (0.32-13.85) 
Endoscopic results, n (%) 

    Non-erosive 36 (42.9) 
   Esophagitis grade A 34 (40.5) 
   Esophagitis grade B 10 (11.9) 
   Esophagitis grade C 3 (3.6) 
   Esophagitis grade D 1 (1.2) 
  

 
Metabolic characteristics were categorized based on 
esophageal erosion to determine the difference in insulin 
resistance in each group. Comparison of the metabolic 
characteristics showed that fasting blood glucose (FBG), 
proportion of Type 2 DM (T2DM) and body mass index 

(BMI) were similar in each category. Other variables such 
as the proportion of hypertension, dyslipidemia, high 
triglyceride, high waist circumference, and low HDL were 
higher in subjects with esophageal erosion. There were 
significant differences in waist circumference and HDL 
level between erosive and non-erosive group. The 
comparison can be seen in Table 2. 
 
The difference in HOMA-IR between erosive esophagitis 
and non-erosive disease can be seen in Table 3. Mann-
Whitney test showed a significantly higher HOMA-IR 
index in subjects with esophageal erosion than in those 
without esophageal erosion (p=0.015). This result indicated 
a higher insulin resistance in these subjects. 
 
DISCUSSION 
 
Characteristics of subjects with GERD  
 
Most of the subjects in this study were above 40 years old 
which is similar to several other studies which showed a 
tendency for patients with GERD to be above 40 years old.11-

15 Also, the higher prevalence of women in this population 
was similar to studies in Indonesia, Turkey, Albania, and 
Japan.11-14 A study in Japan showed that older patients and 
women had higher psychologic stress scores than men and 
women tend to be older than men.13 Nevertheless, the 
association between age or sex and GERD was still 
controversial. Some studies showed positive correlation; 
others showed no significant correlation.11-14 This finding 
indicates that the subjects’ characteristics depend on the 
demographic data of the population.  

Table 2. Comparison of clinical and metabolic characteristics of subjects with GERD based on presence or absence of 
esophageal erosion 

Variable Without esophageal erosion (n=36) With esophageal erosion (n=48) p 
Hypertension    
   No (%) 28 (78.8) 28 (58.3) 0.061a 
   Yes (%) 8 (22.2) 20 (41.7)  
Type 2 DM    
   No (%) 31 (86.1) 42 (87.5) 1.00b 
   Yes (%) 5 (13.9) 6 (12.5)  
Dyslipidemia    
   No (%) 20 (55.6) 22 (45.8) 0.378a 
   Yes (%) 16 (44.4) 26 (54.2)  
Body mass index    
   <25 kg/m2 (%) 24 (66.7) 32 (66.7) 1.00a 
   ≥25 kg/m2 (%) 12 (33.3) 16 (33.3)  
Fasting blood glucose    
   <100 mg/dL (%) 32 (88.9) 42 (87.5) 1.00b 
   ≥100 mg/dL (%) 4 (11.1) 6 (12.5)  
Triglyceride    
   <150 mg/dL (%) 29 (80.6) 36 (75) 0.547a 
   ≥150 mg/dL (%) 7 (19.4) 12 (25)  
HDL (mg/dL)    
   Male ≥40, female ≥ 50 (%) 26 (72.2) 23 (47.9) 0.025a 
   Male <40, female < 50 (%) 10 (27.8) 25 (52.1)  
Waist circumference (cm)    
   Male <90, female < 80 (%) 20 (55.6) 15 (31.3) 0.025a 
   Male ≥90, female ≥80 (%) 16 (44.4) 33 (68.7)  
a: chi square 

Table 3. Difference in HOMA-IR index in erosive and non-erosive reflux disease 
  HOMA-IR Median (Min-Max) p* 
Without esophageal erosion (n= 36) 1.21 (0.32-10.78) 0.015 
With esophageal erosion (n= 48) 1.74 (0.35-13.85)  
*Mann-whitney test   Ê
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esophagitis in obese subjects in South Korea.9 Another 
study in Japan failed to show an association between 
insulin resistance and the severity of GERD.10 
 
The high prevalence of the metabolic syndrome and its 
components in Indonesia has urged us to identify factors 
related to the pathogenesis, which is insulin resistance. 
Insulin resistance has been shown to be higher in GERD 
patients, particularly in those with erosive esophagitis. 
Nevertheless, data regarding insulin resistance in this 
population is scarce. Racial and lifestyle differences from 
previous studies emphasize the need to conduct the study 
in our country.  
 
A cross-sectional study was conducted from January, 2017 
to April, 2017 in the gastroenterology outpatient clinic of 
Cipto Mangunkusumo Hospital, Jakarta. This is a tertiary 
national referral hospital with a capacity of 900 beds. The 
general objective of this study was to analyze the 
difference of insulin resistance between erosive and non-
erosive reflux disease in patients with GERD. The specific 
objective of this study was to compare the clinical 
characteristic associated with metabolic syndrome in 
patients with erosive esophagitis and without erosive 
esophagitis, to obtain the HOMA-IR index of patients with 
GERD, and the difference of HOMA-IR index between 
each group. It is hypothesized that insulin resistance, 
measured by HOMA-IR index, is higher in subjects with 
erosive esophagitis than in those without erosive 
esophagitis. This study was approved by the ethical board 
of Faculty of Medicine Universitas Indonesia (No: 
982/UN2.F1/ETIK/2016). 
 
METHODOLOGY 
 
Subjects 
 
A minimum number of 82 subjects is needed to obtain the 
HOMA-IR index using the sample size formula for 

numerical descriptive data,   (     )
 
, (Zα=1.64, d= 0.2, 

S=1.1) A minimum of 36 subjects in each group is needed 
to determine the difference in HOMA IR index between 
non-erosive reflux disease and erosive reflux disease 
which was calculated using the unpaired categoric-

numeric analysis formula,        *(     )      +
 
, 

(Zα=1.64, β=80%, Zβ=0.84, S=1.7, X1-X2=0.7) 
 
The subjects with GERD were consecutively recruited 
using GERD-Q score greater than or equal to 8. The 
inclusion criteria were as follows: age greater than or equal 
to 18 years old, no intake of proton-pump inhibitor (PPI), 
or H2 receptor antagonist (H2RA), or had been off the 
drugs for at least two weeks. Subjects who were pregnant, 
had DM type 1, or other esophageal abnormalities such as 
malignancy were excluded for this study.  
 
 

Methodology 
 
Subjects identified by GERD-Q score greater than 8 were 
asked for written consent for every procedure taken in this 
study. Subjects using PPI or H2RA treatment longer than 8 
weeks were excluded. For subjects on PPI (omeprazole or 
lansoprazole) or H2RA (ranitidine, 2 doses daily) for 
greater than or equal to 4 weeks, the PPI and H2RA were 
discontinued and replaced with antacids for 2 weeks. Data 
consisting of age, sex, comorbidities, smoking status and 
alcohol drinking status were obtained from subjects with 
informed consent. Physical examination measurements 
obtained were seated blood pressure (after a 5-min rest 
using a calibrated sphygmomanometer, waist 
circumference (using flexible measuring tape above the 
upper iliac crests through the umbilicus), height and 
weight (using a calibrated scale). A venous blood sample 
was drawn to assess fasting glucose and fasting insulin 
(for assessing HOMA-IR), and lipid profile. All samples 
were analyzed in the Clinical Pathology Laboratory in 
Cipto Mangunkusumo Hospital. All subjects underwent 
esophagogastroduodenoscopy procedure in the Digestive 
Endoscopy Center/Pusat Endoskopi Saluran Cerna Cipto 
Mangunkusumo Hospital. The procedure was performed 
by qualified gastroenterology staff in the center. The 
results of endoscopy were further categorized as erosive 
esophagitis or non-erosive disease. 
 
Statistical analysis 
 
Statistical analysis was carried out using SPSS© version 
17.0 for windows. Bivariate analysis using Mann-Whitney 
was performed to evaluate the association between 
esophageal erosion and insulin resistance for non-
parametric data. P value <0.05 was considered statistically 
significant.  
 
RESULTS 
 
A total of 84 subjects who fulfilled the inclusion criteria 
were accounted for analysis in this study. The median of 
HOMA-IR index in this study population is 1.46 (0.32-
13.85). Characteristics of the subjects can be seen in Table 1. 
 
The age of subjects in this population ranged from 17 to 40 
years old. Majority of the subjects were female. The mean 
BMI was 23.3 kg/m2, which is categorized as overweight. 
A total of 33.3% of the subjects were obese. Most of the 
subjects had normal lipid profile and fasting blood 
glucose. 
 
Most of the subjects had minor esophageal erosion seen 
from the upper endoscopy, with 34 subjects (40.5%) 
having esophagitis grade A, and 10 subjects (11.9%) 
having esophagitis grade B. A total of 36 subjects (42.9%) 
had non-erosive reflux disease.  
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esophageal mucosa. This leads to the production of IL-6, 
H2O2, and IL-1beta that can reduce neurogenic muscle 
contraction by inhibiting acetylcholine release.28 These 
proinflammatory cytokines are abundantly found in the 
esophageal mucosa and serum. A study in Japan revealed 
that IL-6 levels and IL-1beta levels were higher in reflux 
esophagitis compared with control.29 Conditions that 
produce significant level of proinflammatory cytokines 
such as TNF α, IL-1, and IL-6, may cause insulin 
resistance.30 Porwal et al., showed that there was a positive 
correlation between IL-6 and HOMA-IR.31  
 
The prevalence of certain clinical metabolic characteristics 
based on the presence or absence of esophageal erosions can 
be seen in Table 2. Through the comparison, the proportion 
of hypertension, low HDL-cholesterol, high triglyceride, 
and high waist circumference were higher in subjects with 
esophageal erosion, with a distinctive difference in HDL 
and waist circumference. This finding was consistent with 
several previous studies. According to the studies carried 
out by Hsu et al., in Taiwan, and Park et al., in South Korea, 
there were higher proportion of metabolic profile 
abnormalities such as low HDL-cholesterol, high 
triglycerides, and high waist circumference in subjects with 
esophageal erosion.9,16 Those conditions were components of 
metabolic syndrome and are signs of insulin resistance. 
These findings are in concordance to the results of this 
study, which revealed a higher HOMA-IR index in subjects 
with esophageal erosion. 
 
The proportion of obesity based on BMI in subjects with 
and without esophageal erosion was equal. This finding 
was consistent with other study in non-alcoholic fatty liver 
disease population, which described that the severity of 
GERD was positively correlated with insulin resistance, 
but not with BMI.33 Although the obesity proportion based 
on BMI was equal, there was a prominent difference of 
waist circumference between groups. Waist circumference 
is more sensitive than BMI in predicting insulin resistance. 
Body mass index is an indicator of over-all obesity. 
However, waist circumference is a measurement of central 
obesity that consists of visceral and subcutaneous fat. Fox 
et al., described that visceral fat correlates more with 
metabolic abnormalities compared with subcutaneous 
fat.34 Other studies have shown that visceral fat is 
positively correlated to HOMA-IR index in the next 10 
years. Visceral fat is associated with more potent lipolysis 
and produces inflammatory mediators that can cause 
insulin resistance.35 
 
This is the first study to investigate insulin resistance in 
GERD patients in Indonesia. This study was designed to 
confirm findings from previous studies in other countries. 
This study showed that insulin resistance is higher in 
patients with erosive reflux disease. Therefore, patients 
with erosive reflux disease should have a thorough 
evaluation for clinical insulin resistance syndrome and the 
patients’ management should target both diseases. 

There are several limitations that warrant mention. The 
cross-sectional method used in this study was not able to 
determine the causal relationship between erosive 
esophagitis and insulin resistance. This study only aimed 
to compare the HOMA-IR index (insulin resistance) 
between non-erosive and erosive gastroesophageal reflux 
disease patients. Therefore, further studies with 
longitudinal design and paired controls are required to 
learn possible causal relationships between insulin 
resistance and esophageal erosion. In addition, the 
pathophysiology and interactions of other factors are 
complicated; therefore, further studies to evaluate these 
related factors are required. Lastly, the diagnosis of GERD 
in this study only used GERD-Q questionnaire which is 
not as good as using pH-metry for diagnosis.  
 
CONCLUSION 
 
In summary, our data demonstrate that subjects with 
esophageal erosion have higher insulin resistance as 
measured by HOMA-IR index, compared with subjects 
without esophageal erosion. This finding suggests an early 
detection of insulin resistance in patients with esophageal 
erosion. 
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The mean body mass index (BMI) in this study was 23.3 
(SD 4.8) kg/m2. This is similar to a study carried out 
among Indonesian medical doctors which showed that the 
mean BMI was 23.62 (SD 4.41) kg/m2.15 On the other hand, 
the study in Albania showed a higher mean BMI of 26.2 
kg/m2.14 This difference may be due to racial or lifestyle 
difference of the study population. 
 
A total of 36 subjects (42.9%) did not have esophageal 
erosion and the other 48 (47.1%) patients had esophageal 
erosion. A study in Taiwan showed a larger proportion of 
subjects with GERD as having non-erosive disease (82%).16 
A study in Egypt also revealed the proportion of non-
erosive reflux disease (76%) to be higher than erosive 
esophagitis (24%).17 One study in China showed that there 
was a rise in esophagitis rates from 20.7% to 51% among 
subjects with GERD, which was similar to the esophagitis 
proportion in this study.18 This difference might be due to 
the difference in the questionnaire used to diagnose 
GERD, the smoking and alcohol drinking habit, or 
lifestyle. Nevertheless, the distribution of each Los 
Angeles (LA) grade esophagitis was similar to a study in 
South Korea.9 
 
Most of the study subjects had normal fasting blood 
glucose and lipid profiles. According to a study in Egypt 
on patients with GERD, the level of triglyceride, total 
cholesterol and fasting blood glucose were higher than in 
this study.19 Hsien et al., showed that the mean HDL and 
LDL were in the normal range, 53.6 (SD16.1) kg/m2 and 
125.5 (SD 33.3) mg/dL respectively and most of their study 
subjects had similar BMI with this study.20 The similarity 
of the subjects’ characteristics signified that the difference 
of study characteristics might be due to the racial and 
lifestyle differences of the population. 
 
The index of HOMA-IR is a mathematical model to 
represent insulin resistance in one population. The 
HOMA-IR index in patients with GERD in Indonesia has 
not been studied before. The index is affected by race, age, 
and metabolic disturbances. This study revealed that the 
median HOMA-IR was 1.46 (0.32-13.85). This index was 
lower than those found in other studies in Indonesia 
among obese and non-alcoholic fatty liver disease, and the 
geriatric population, which were 3.92 (SD 2.09) and 2.87 
(SD 8.08), respectively.21,22 The difference was that the BMI 
and lipid profiles in those other studies were in the above 
normal range. This study involved subjects with relatively 
normal metabolic conditions as seen from the normal 
range of lipid profile and fasting blood glucose. Therefore, 
it is not surprising that the HOMA-IR index in this study 
was lower than those in other population. This finding 
was similar to the finding in a study in Iran which 
concluded that the cut-off for metabolic syndrome in a 
nondiabetic population was 1.77.23 The study in Egypt 
showed the mean HOMA-IR index in subjects with GERD 
to be 2.86 (SD 2.189).19 The higher HOMA-IR index in that 

study might be due to the higher BMI in that population, 
which was 2.8 (SD 6.5) kg/m2.  
 
Insulin resistance in erosive and non-erosive reflux 
disease in GERD patients 
 
Insulin resistance in this study was calculated using 
HOMA-IR which had been validated with a good 
correlation with euglycemic clamp as the gold standard. 
Higher HOMA-IR index indicates higher insulin 
resistance. There is no cut-off in HOMA-IR that can be 
applied globally, because of the variance in each country 
and race.24,25 Therefore, it is important to understand the 
range of insulin resistance index in different populations. 
Gayoso-Diz et al., revealed that there was a tendency for 
the cut-off for insulin resistance to be higher in western 
countries than in Asian countries. In that study, the 
highest cut-off for insulin resistance was in France (3.8), 
and the lowest cut-off was in Thailand (1.55).24 
 
Mann Whitney analysis was performed to analyze 
comparative hypothesis of unpaired numeric variables 
with abnormal distribution. Through this analysis, the 
HOMA-IR index was significantly higher in esophageal 
erosive subjects compared with non-esophageal erosive 
subjects (p=0.015). There were several studies which had 
similar results. A study by Hsu et al., in Taiwan showed 
higher HOMA-IR in erosive esophagitis compared with 
non-erosive esophagus, which were 2.1 (SD 2.7) and 1.4 
(SD1.4) respectively OR 1.19, 95% CI (1.08–1.30), p <0.00. In 
addition, the subjects in this study had similar BMI and 
age distributions.16 A study in an obese population in 
China also showed a significantly higher HOMA-IR in 
erosive esophagitis compared with subjects without 
esophageal erosion.26 A study by Park et al., in Korea, 
which had similar characteristics in BMI, age, blood 
pressure and fasting blood glucose with this study, also 
revealed a significantly higher HOMA-IR in subjects with 
erosive esophagitis, compared with subjects with non-
erosive disease, which were 2.41(SD 1.10) and 2.18 (SD 
0.89) respectively (p <0.001). In addition, this study stated 
that higher grade of esophagitis was associated with 
higher HOMA-IR index.9 However, a study by Kamal et 
al., in a population with higher BMI and lipid profile level, 
revealed that the degree of esophagitis was not related to 
HOMA-IR.19 A study in Japan also showed no association 
between the severity of GERD, measured by Frequency 
Scale for the Symptoms of GERD (FSSG) score, and insulin 
resistance.10 The reliability of FSSG score was found to be 
lower than GERD-Q score to detect esophageal erosion.27  
 
The association between erosive esophagitis and insulin 
resistance may involve inflammatory mechanisms which 
influence each other. The exposure of the esophagus to 
refluxate stimulates esophageal epithelial cells to secrete 
chemokines which later activate immune cellular 
mechanism to exacerbate cell injury. Acid reflux causes the 
formation of platelet activating factor (PAF) by the 
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esophageal mucosa. This leads to the production of IL-6, 
H2O2, and IL-1beta that can reduce neurogenic muscle 
contraction by inhibiting acetylcholine release.28 These 
proinflammatory cytokines are abundantly found in the 
esophageal mucosa and serum. A study in Japan revealed 
that IL-6 levels and IL-1beta levels were higher in reflux 
esophagitis compared with control.29 Conditions that 
produce significant level of proinflammatory cytokines 
such as TNF α, IL-1, and IL-6, may cause insulin 
resistance.30 Porwal et al., showed that there was a positive 
correlation between IL-6 and HOMA-IR.31  
 
The prevalence of certain clinical metabolic characteristics 
based on the presence or absence of esophageal erosions can 
be seen in Table 2. Through the comparison, the proportion 
of hypertension, low HDL-cholesterol, high triglyceride, 
and high waist circumference were higher in subjects with 
esophageal erosion, with a distinctive difference in HDL 
and waist circumference. This finding was consistent with 
several previous studies. According to the studies carried 
out by Hsu et al., in Taiwan, and Park et al., in South Korea, 
there were higher proportion of metabolic profile 
abnormalities such as low HDL-cholesterol, high 
triglycerides, and high waist circumference in subjects with 
esophageal erosion.9,16 Those conditions were components of 
metabolic syndrome and are signs of insulin resistance. 
These findings are in concordance to the results of this 
study, which revealed a higher HOMA-IR index in subjects 
with esophageal erosion. 
 
The proportion of obesity based on BMI in subjects with 
and without esophageal erosion was equal. This finding 
was consistent with other study in non-alcoholic fatty liver 
disease population, which described that the severity of 
GERD was positively correlated with insulin resistance, 
but not with BMI.33 Although the obesity proportion based 
on BMI was equal, there was a prominent difference of 
waist circumference between groups. Waist circumference 
is more sensitive than BMI in predicting insulin resistance. 
Body mass index is an indicator of over-all obesity. 
However, waist circumference is a measurement of central 
obesity that consists of visceral and subcutaneous fat. Fox 
et al., described that visceral fat correlates more with 
metabolic abnormalities compared with subcutaneous 
fat.34 Other studies have shown that visceral fat is 
positively correlated to HOMA-IR index in the next 10 
years. Visceral fat is associated with more potent lipolysis 
and produces inflammatory mediators that can cause 
insulin resistance.35 
 
This is the first study to investigate insulin resistance in 
GERD patients in Indonesia. This study was designed to 
confirm findings from previous studies in other countries. 
This study showed that insulin resistance is higher in 
patients with erosive reflux disease. Therefore, patients 
with erosive reflux disease should have a thorough 
evaluation for clinical insulin resistance syndrome and the 
patients’ management should target both diseases. 

There are several limitations that warrant mention. The 
cross-sectional method used in this study was not able to 
determine the causal relationship between erosive 
esophagitis and insulin resistance. This study only aimed 
to compare the HOMA-IR index (insulin resistance) 
between non-erosive and erosive gastroesophageal reflux 
disease patients. Therefore, further studies with 
longitudinal design and paired controls are required to 
learn possible causal relationships between insulin 
resistance and esophageal erosion. In addition, the 
pathophysiology and interactions of other factors are 
complicated; therefore, further studies to evaluate these 
related factors are required. Lastly, the diagnosis of GERD 
in this study only used GERD-Q questionnaire which is 
not as good as using pH-metry for diagnosis.  
 
CONCLUSION 
 
In summary, our data demonstrate that subjects with 
esophageal erosion have higher insulin resistance as 
measured by HOMA-IR index, compared with subjects 
without esophageal erosion. This finding suggests an early 
detection of insulin resistance in patients with esophageal 
erosion. 
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The mean body mass index (BMI) in this study was 23.3 
(SD 4.8) kg/m2. This is similar to a study carried out 
among Indonesian medical doctors which showed that the 
mean BMI was 23.62 (SD 4.41) kg/m2.15 On the other hand, 
the study in Albania showed a higher mean BMI of 26.2 
kg/m2.14 This difference may be due to racial or lifestyle 
difference of the study population. 
 
A total of 36 subjects (42.9%) did not have esophageal 
erosion and the other 48 (47.1%) patients had esophageal 
erosion. A study in Taiwan showed a larger proportion of 
subjects with GERD as having non-erosive disease (82%).16 
A study in Egypt also revealed the proportion of non-
erosive reflux disease (76%) to be higher than erosive 
esophagitis (24%).17 One study in China showed that there 
was a rise in esophagitis rates from 20.7% to 51% among 
subjects with GERD, which was similar to the esophagitis 
proportion in this study.18 This difference might be due to 
the difference in the questionnaire used to diagnose 
GERD, the smoking and alcohol drinking habit, or 
lifestyle. Nevertheless, the distribution of each Los 
Angeles (LA) grade esophagitis was similar to a study in 
South Korea.9 
 
Most of the study subjects had normal fasting blood 
glucose and lipid profiles. According to a study in Egypt 
on patients with GERD, the level of triglyceride, total 
cholesterol and fasting blood glucose were higher than in 
this study.19 Hsien et al., showed that the mean HDL and 
LDL were in the normal range, 53.6 (SD16.1) kg/m2 and 
125.5 (SD 33.3) mg/dL respectively and most of their study 
subjects had similar BMI with this study.20 The similarity 
of the subjects’ characteristics signified that the difference 
of study characteristics might be due to the racial and 
lifestyle differences of the population. 
 
The index of HOMA-IR is a mathematical model to 
represent insulin resistance in one population. The 
HOMA-IR index in patients with GERD in Indonesia has 
not been studied before. The index is affected by race, age, 
and metabolic disturbances. This study revealed that the 
median HOMA-IR was 1.46 (0.32-13.85). This index was 
lower than those found in other studies in Indonesia 
among obese and non-alcoholic fatty liver disease, and the 
geriatric population, which were 3.92 (SD 2.09) and 2.87 
(SD 8.08), respectively.21,22 The difference was that the BMI 
and lipid profiles in those other studies were in the above 
normal range. This study involved subjects with relatively 
normal metabolic conditions as seen from the normal 
range of lipid profile and fasting blood glucose. Therefore, 
it is not surprising that the HOMA-IR index in this study 
was lower than those in other population. This finding 
was similar to the finding in a study in Iran which 
concluded that the cut-off for metabolic syndrome in a 
nondiabetic population was 1.77.23 The study in Egypt 
showed the mean HOMA-IR index in subjects with GERD 
to be 2.86 (SD 2.189).19 The higher HOMA-IR index in that 

study might be due to the higher BMI in that population, 
which was 2.8 (SD 6.5) kg/m2.  
 
Insulin resistance in erosive and non-erosive reflux 
disease in GERD patients 
 
Insulin resistance in this study was calculated using 
HOMA-IR which had been validated with a good 
correlation with euglycemic clamp as the gold standard. 
Higher HOMA-IR index indicates higher insulin 
resistance. There is no cut-off in HOMA-IR that can be 
applied globally, because of the variance in each country 
and race.24,25 Therefore, it is important to understand the 
range of insulin resistance index in different populations. 
Gayoso-Diz et al., revealed that there was a tendency for 
the cut-off for insulin resistance to be higher in western 
countries than in Asian countries. In that study, the 
highest cut-off for insulin resistance was in France (3.8), 
and the lowest cut-off was in Thailand (1.55).24 
 
Mann Whitney analysis was performed to analyze 
comparative hypothesis of unpaired numeric variables 
with abnormal distribution. Through this analysis, the 
HOMA-IR index was significantly higher in esophageal 
erosive subjects compared with non-esophageal erosive 
subjects (p=0.015). There were several studies which had 
similar results. A study by Hsu et al., in Taiwan showed 
higher HOMA-IR in erosive esophagitis compared with 
non-erosive esophagus, which were 2.1 (SD 2.7) and 1.4 
(SD1.4) respectively OR 1.19, 95% CI (1.08–1.30), p <0.00. In 
addition, the subjects in this study had similar BMI and 
age distributions.16 A study in an obese population in 
China also showed a significantly higher HOMA-IR in 
erosive esophagitis compared with subjects without 
esophageal erosion.26 A study by Park et al., in Korea, 
which had similar characteristics in BMI, age, blood 
pressure and fasting blood glucose with this study, also 
revealed a significantly higher HOMA-IR in subjects with 
erosive esophagitis, compared with subjects with non-
erosive disease, which were 2.41(SD 1.10) and 2.18 (SD 
0.89) respectively (p <0.001). In addition, this study stated 
that higher grade of esophagitis was associated with 
higher HOMA-IR index.9 However, a study by Kamal et 
al., in a population with higher BMI and lipid profile level, 
revealed that the degree of esophagitis was not related to 
HOMA-IR.19 A study in Japan also showed no association 
between the severity of GERD, measured by Frequency 
Scale for the Symptoms of GERD (FSSG) score, and insulin 
resistance.10 The reliability of FSSG score was found to be 
lower than GERD-Q score to detect esophageal erosion.27  
 
The association between erosive esophagitis and insulin 
resistance may involve inflammatory mechanisms which 
influence each other. The exposure of the esophagus to 
refluxate stimulates esophageal epithelial cells to secrete 
chemokines which later activate immune cellular 
mechanism to exacerbate cell injury. Acid reflux causes the 
formation of platelet activating factor (PAF) by the 
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esophageal mucosa. This leads to the production of IL-6, 
H2O2, and IL-1beta that can reduce neurogenic muscle 
contraction by inhibiting acetylcholine release.28 These 
proinflammatory cytokines are abundantly found in the 
esophageal mucosa and serum. A study in Japan revealed 
that IL-6 levels and IL-1beta levels were higher in reflux 
esophagitis compared with control.29 Conditions that 
produce significant level of proinflammatory cytokines 
such as TNF α, IL-1, and IL-6, may cause insulin 
resistance.30 Porwal et al., showed that there was a positive 
correlation between IL-6 and HOMA-IR.31  
 
The prevalence of certain clinical metabolic characteristics 
based on the presence or absence of esophageal erosions can 
be seen in Table 2. Through the comparison, the proportion 
of hypertension, low HDL-cholesterol, high triglyceride, 
and high waist circumference were higher in subjects with 
esophageal erosion, with a distinctive difference in HDL 
and waist circumference. This finding was consistent with 
several previous studies. According to the studies carried 
out by Hsu et al., in Taiwan, and Park et al., in South Korea, 
there were higher proportion of metabolic profile 
abnormalities such as low HDL-cholesterol, high 
triglycerides, and high waist circumference in subjects with 
esophageal erosion.9,16 Those conditions were components of 
metabolic syndrome and are signs of insulin resistance. 
These findings are in concordance to the results of this 
study, which revealed a higher HOMA-IR index in subjects 
with esophageal erosion. 
 
The proportion of obesity based on BMI in subjects with 
and without esophageal erosion was equal. This finding 
was consistent with other study in non-alcoholic fatty liver 
disease population, which described that the severity of 
GERD was positively correlated with insulin resistance, 
but not with BMI.33 Although the obesity proportion based 
on BMI was equal, there was a prominent difference of 
waist circumference between groups. Waist circumference 
is more sensitive than BMI in predicting insulin resistance. 
Body mass index is an indicator of over-all obesity. 
However, waist circumference is a measurement of central 
obesity that consists of visceral and subcutaneous fat. Fox 
et al., described that visceral fat correlates more with 
metabolic abnormalities compared with subcutaneous 
fat.34 Other studies have shown that visceral fat is 
positively correlated to HOMA-IR index in the next 10 
years. Visceral fat is associated with more potent lipolysis 
and produces inflammatory mediators that can cause 
insulin resistance.35 
 
This is the first study to investigate insulin resistance in 
GERD patients in Indonesia. This study was designed to 
confirm findings from previous studies in other countries. 
This study showed that insulin resistance is higher in 
patients with erosive reflux disease. Therefore, patients 
with erosive reflux disease should have a thorough 
evaluation for clinical insulin resistance syndrome and the 
patients’ management should target both diseases. 

There are several limitations that warrant mention. The 
cross-sectional method used in this study was not able to 
determine the causal relationship between erosive 
esophagitis and insulin resistance. This study only aimed 
to compare the HOMA-IR index (insulin resistance) 
between non-erosive and erosive gastroesophageal reflux 
disease patients. Therefore, further studies with 
longitudinal design and paired controls are required to 
learn possible causal relationships between insulin 
resistance and esophageal erosion. In addition, the 
pathophysiology and interactions of other factors are 
complicated; therefore, further studies to evaluate these 
related factors are required. Lastly, the diagnosis of GERD 
in this study only used GERD-Q questionnaire which is 
not as good as using pH-metry for diagnosis.  
 
CONCLUSION 
 
In summary, our data demonstrate that subjects with 
esophageal erosion have higher insulin resistance as 
measured by HOMA-IR index, compared with subjects 
without esophageal erosion. This finding suggests an early 
detection of insulin resistance in patients with esophageal 
erosion. 
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The mean body mass index (BMI) in this study was 23.3 
(SD 4.8) kg/m2. This is similar to a study carried out 
among Indonesian medical doctors which showed that the 
mean BMI was 23.62 (SD 4.41) kg/m2.15 On the other hand, 
the study in Albania showed a higher mean BMI of 26.2 
kg/m2.14 This difference may be due to racial or lifestyle 
difference of the study population. 
 
A total of 36 subjects (42.9%) did not have esophageal 
erosion and the other 48 (47.1%) patients had esophageal 
erosion. A study in Taiwan showed a larger proportion of 
subjects with GERD as having non-erosive disease (82%).16 
A study in Egypt also revealed the proportion of non-
erosive reflux disease (76%) to be higher than erosive 
esophagitis (24%).17 One study in China showed that there 
was a rise in esophagitis rates from 20.7% to 51% among 
subjects with GERD, which was similar to the esophagitis 
proportion in this study.18 This difference might be due to 
the difference in the questionnaire used to diagnose 
GERD, the smoking and alcohol drinking habit, or 
lifestyle. Nevertheless, the distribution of each Los 
Angeles (LA) grade esophagitis was similar to a study in 
South Korea.9 
 
Most of the study subjects had normal fasting blood 
glucose and lipid profiles. According to a study in Egypt 
on patients with GERD, the level of triglyceride, total 
cholesterol and fasting blood glucose were higher than in 
this study.19 Hsien et al., showed that the mean HDL and 
LDL were in the normal range, 53.6 (SD16.1) kg/m2 and 
125.5 (SD 33.3) mg/dL respectively and most of their study 
subjects had similar BMI with this study.20 The similarity 
of the subjects’ characteristics signified that the difference 
of study characteristics might be due to the racial and 
lifestyle differences of the population. 
 
The index of HOMA-IR is a mathematical model to 
represent insulin resistance in one population. The 
HOMA-IR index in patients with GERD in Indonesia has 
not been studied before. The index is affected by race, age, 
and metabolic disturbances. This study revealed that the 
median HOMA-IR was 1.46 (0.32-13.85). This index was 
lower than those found in other studies in Indonesia 
among obese and non-alcoholic fatty liver disease, and the 
geriatric population, which were 3.92 (SD 2.09) and 2.87 
(SD 8.08), respectively.21,22 The difference was that the BMI 
and lipid profiles in those other studies were in the above 
normal range. This study involved subjects with relatively 
normal metabolic conditions as seen from the normal 
range of lipid profile and fasting blood glucose. Therefore, 
it is not surprising that the HOMA-IR index in this study 
was lower than those in other population. This finding 
was similar to the finding in a study in Iran which 
concluded that the cut-off for metabolic syndrome in a 
nondiabetic population was 1.77.23 The study in Egypt 
showed the mean HOMA-IR index in subjects with GERD 
to be 2.86 (SD 2.189).19 The higher HOMA-IR index in that 

study might be due to the higher BMI in that population, 
which was 2.8 (SD 6.5) kg/m2.  
 
Insulin resistance in erosive and non-erosive reflux 
disease in GERD patients 
 
Insulin resistance in this study was calculated using 
HOMA-IR which had been validated with a good 
correlation with euglycemic clamp as the gold standard. 
Higher HOMA-IR index indicates higher insulin 
resistance. There is no cut-off in HOMA-IR that can be 
applied globally, because of the variance in each country 
and race.24,25 Therefore, it is important to understand the 
range of insulin resistance index in different populations. 
Gayoso-Diz et al., revealed that there was a tendency for 
the cut-off for insulin resistance to be higher in western 
countries than in Asian countries. In that study, the 
highest cut-off for insulin resistance was in France (3.8), 
and the lowest cut-off was in Thailand (1.55).24 
 
Mann Whitney analysis was performed to analyze 
comparative hypothesis of unpaired numeric variables 
with abnormal distribution. Through this analysis, the 
HOMA-IR index was significantly higher in esophageal 
erosive subjects compared with non-esophageal erosive 
subjects (p=0.015). There were several studies which had 
similar results. A study by Hsu et al., in Taiwan showed 
higher HOMA-IR in erosive esophagitis compared with 
non-erosive esophagus, which were 2.1 (SD 2.7) and 1.4 
(SD1.4) respectively OR 1.19, 95% CI (1.08–1.30), p <0.00. In 
addition, the subjects in this study had similar BMI and 
age distributions.16 A study in an obese population in 
China also showed a significantly higher HOMA-IR in 
erosive esophagitis compared with subjects without 
esophageal erosion.26 A study by Park et al., in Korea, 
which had similar characteristics in BMI, age, blood 
pressure and fasting blood glucose with this study, also 
revealed a significantly higher HOMA-IR in subjects with 
erosive esophagitis, compared with subjects with non-
erosive disease, which were 2.41(SD 1.10) and 2.18 (SD 
0.89) respectively (p <0.001). In addition, this study stated 
that higher grade of esophagitis was associated with 
higher HOMA-IR index.9 However, a study by Kamal et 
al., in a population with higher BMI and lipid profile level, 
revealed that the degree of esophagitis was not related to 
HOMA-IR.19 A study in Japan also showed no association 
between the severity of GERD, measured by Frequency 
Scale for the Symptoms of GERD (FSSG) score, and insulin 
resistance.10 The reliability of FSSG score was found to be 
lower than GERD-Q score to detect esophageal erosion.27  
 
The association between erosive esophagitis and insulin 
resistance may involve inflammatory mechanisms which 
influence each other. The exposure of the esophagus to 
refluxate stimulates esophageal epithelial cells to secrete 
chemokines which later activate immune cellular 
mechanism to exacerbate cell injury. Acid reflux causes the 
formation of platelet activating factor (PAF) by the 
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esophageal mucosa. This leads to the production of IL-6, 
H2O2, and IL-1beta that can reduce neurogenic muscle 
contraction by inhibiting acetylcholine release.28 These 
proinflammatory cytokines are abundantly found in the 
esophageal mucosa and serum. A study in Japan revealed 
that IL-6 levels and IL-1beta levels were higher in reflux 
esophagitis compared with control.29 Conditions that 
produce significant level of proinflammatory cytokines 
such as TNF α, IL-1, and IL-6, may cause insulin 
resistance.30 Porwal et al., showed that there was a positive 
correlation between IL-6 and HOMA-IR.31  
 
The prevalence of certain clinical metabolic characteristics 
based on the presence or absence of esophageal erosions can 
be seen in Table 2. Through the comparison, the proportion 
of hypertension, low HDL-cholesterol, high triglyceride, 
and high waist circumference were higher in subjects with 
esophageal erosion, with a distinctive difference in HDL 
and waist circumference. This finding was consistent with 
several previous studies. According to the studies carried 
out by Hsu et al., in Taiwan, and Park et al., in South Korea, 
there were higher proportion of metabolic profile 
abnormalities such as low HDL-cholesterol, high 
triglycerides, and high waist circumference in subjects with 
esophageal erosion.9,16 Those conditions were components of 
metabolic syndrome and are signs of insulin resistance. 
These findings are in concordance to the results of this 
study, which revealed a higher HOMA-IR index in subjects 
with esophageal erosion. 
 
The proportion of obesity based on BMI in subjects with 
and without esophageal erosion was equal. This finding 
was consistent with other study in non-alcoholic fatty liver 
disease population, which described that the severity of 
GERD was positively correlated with insulin resistance, 
but not with BMI.33 Although the obesity proportion based 
on BMI was equal, there was a prominent difference of 
waist circumference between groups. Waist circumference 
is more sensitive than BMI in predicting insulin resistance. 
Body mass index is an indicator of over-all obesity. 
However, waist circumference is a measurement of central 
obesity that consists of visceral and subcutaneous fat. Fox 
et al., described that visceral fat correlates more with 
metabolic abnormalities compared with subcutaneous 
fat.34 Other studies have shown that visceral fat is 
positively correlated to HOMA-IR index in the next 10 
years. Visceral fat is associated with more potent lipolysis 
and produces inflammatory mediators that can cause 
insulin resistance.35 
 
This is the first study to investigate insulin resistance in 
GERD patients in Indonesia. This study was designed to 
confirm findings from previous studies in other countries. 
This study showed that insulin resistance is higher in 
patients with erosive reflux disease. Therefore, patients 
with erosive reflux disease should have a thorough 
evaluation for clinical insulin resistance syndrome and the 
patients’ management should target both diseases. 

There are several limitations that warrant mention. The 
cross-sectional method used in this study was not able to 
determine the causal relationship between erosive 
esophagitis and insulin resistance. This study only aimed 
to compare the HOMA-IR index (insulin resistance) 
between non-erosive and erosive gastroesophageal reflux 
disease patients. Therefore, further studies with 
longitudinal design and paired controls are required to 
learn possible causal relationships between insulin 
resistance and esophageal erosion. In addition, the 
pathophysiology and interactions of other factors are 
complicated; therefore, further studies to evaluate these 
related factors are required. Lastly, the diagnosis of GERD 
in this study only used GERD-Q questionnaire which is 
not as good as using pH-metry for diagnosis.  
 
CONCLUSION 
 
In summary, our data demonstrate that subjects with 
esophageal erosion have higher insulin resistance as 
measured by HOMA-IR index, compared with subjects 
without esophageal erosion. This finding suggests an early 
detection of insulin resistance in patients with esophageal 
erosion. 
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The mean body mass index (BMI) in this study was 23.3 
(SD 4.8) kg/m2. This is similar to a study carried out 
among Indonesian medical doctors which showed that the 
mean BMI was 23.62 (SD 4.41) kg/m2.15 On the other hand, 
the study in Albania showed a higher mean BMI of 26.2 
kg/m2.14 This difference may be due to racial or lifestyle 
difference of the study population. 
 
A total of 36 subjects (42.9%) did not have esophageal 
erosion and the other 48 (47.1%) patients had esophageal 
erosion. A study in Taiwan showed a larger proportion of 
subjects with GERD as having non-erosive disease (82%).16 
A study in Egypt also revealed the proportion of non-
erosive reflux disease (76%) to be higher than erosive 
esophagitis (24%).17 One study in China showed that there 
was a rise in esophagitis rates from 20.7% to 51% among 
subjects with GERD, which was similar to the esophagitis 
proportion in this study.18 This difference might be due to 
the difference in the questionnaire used to diagnose 
GERD, the smoking and alcohol drinking habit, or 
lifestyle. Nevertheless, the distribution of each Los 
Angeles (LA) grade esophagitis was similar to a study in 
South Korea.9 
 
Most of the study subjects had normal fasting blood 
glucose and lipid profiles. According to a study in Egypt 
on patients with GERD, the level of triglyceride, total 
cholesterol and fasting blood glucose were higher than in 
this study.19 Hsien et al., showed that the mean HDL and 
LDL were in the normal range, 53.6 (SD16.1) kg/m2 and 
125.5 (SD 33.3) mg/dL respectively and most of their study 
subjects had similar BMI with this study.20 The similarity 
of the subjects’ characteristics signified that the difference 
of study characteristics might be due to the racial and 
lifestyle differences of the population. 
 
The index of HOMA-IR is a mathematical model to 
represent insulin resistance in one population. The 
HOMA-IR index in patients with GERD in Indonesia has 
not been studied before. The index is affected by race, age, 
and metabolic disturbances. This study revealed that the 
median HOMA-IR was 1.46 (0.32-13.85). This index was 
lower than those found in other studies in Indonesia 
among obese and non-alcoholic fatty liver disease, and the 
geriatric population, which were 3.92 (SD 2.09) and 2.87 
(SD 8.08), respectively.21,22 The difference was that the BMI 
and lipid profiles in those other studies were in the above 
normal range. This study involved subjects with relatively 
normal metabolic conditions as seen from the normal 
range of lipid profile and fasting blood glucose. Therefore, 
it is not surprising that the HOMA-IR index in this study 
was lower than those in other population. This finding 
was similar to the finding in a study in Iran which 
concluded that the cut-off for metabolic syndrome in a 
nondiabetic population was 1.77.23 The study in Egypt 
showed the mean HOMA-IR index in subjects with GERD 
to be 2.86 (SD 2.189).19 The higher HOMA-IR index in that 

study might be due to the higher BMI in that population, 
which was 2.8 (SD 6.5) kg/m2.  
 
Insulin resistance in erosive and non-erosive reflux 
disease in GERD patients 
 
Insulin resistance in this study was calculated using 
HOMA-IR which had been validated with a good 
correlation with euglycemic clamp as the gold standard. 
Higher HOMA-IR index indicates higher insulin 
resistance. There is no cut-off in HOMA-IR that can be 
applied globally, because of the variance in each country 
and race.24,25 Therefore, it is important to understand the 
range of insulin resistance index in different populations. 
Gayoso-Diz et al., revealed that there was a tendency for 
the cut-off for insulin resistance to be higher in western 
countries than in Asian countries. In that study, the 
highest cut-off for insulin resistance was in France (3.8), 
and the lowest cut-off was in Thailand (1.55).24 
 
Mann Whitney analysis was performed to analyze 
comparative hypothesis of unpaired numeric variables 
with abnormal distribution. Through this analysis, the 
HOMA-IR index was significantly higher in esophageal 
erosive subjects compared with non-esophageal erosive 
subjects (p=0.015). There were several studies which had 
similar results. A study by Hsu et al., in Taiwan showed 
higher HOMA-IR in erosive esophagitis compared with 
non-erosive esophagus, which were 2.1 (SD 2.7) and 1.4 
(SD1.4) respectively OR 1.19, 95% CI (1.08–1.30), p <0.00. In 
addition, the subjects in this study had similar BMI and 
age distributions.16 A study in an obese population in 
China also showed a significantly higher HOMA-IR in 
erosive esophagitis compared with subjects without 
esophageal erosion.26 A study by Park et al., in Korea, 
which had similar characteristics in BMI, age, blood 
pressure and fasting blood glucose with this study, also 
revealed a significantly higher HOMA-IR in subjects with 
erosive esophagitis, compared with subjects with non-
erosive disease, which were 2.41(SD 1.10) and 2.18 (SD 
0.89) respectively (p <0.001). In addition, this study stated 
that higher grade of esophagitis was associated with 
higher HOMA-IR index.9 However, a study by Kamal et 
al., in a population with higher BMI and lipid profile level, 
revealed that the degree of esophagitis was not related to 
HOMA-IR.19 A study in Japan also showed no association 
between the severity of GERD, measured by Frequency 
Scale for the Symptoms of GERD (FSSG) score, and insulin 
resistance.10 The reliability of FSSG score was found to be 
lower than GERD-Q score to detect esophageal erosion.27  
 
The association between erosive esophagitis and insulin 
resistance may involve inflammatory mechanisms which 
influence each other. The exposure of the esophagus to 
refluxate stimulates esophageal epithelial cells to secrete 
chemokines which later activate immune cellular 
mechanism to exacerbate cell injury. Acid reflux causes the 
formation of platelet activating factor (PAF) by the 
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Abstract 
 
Objectives. This study aims to identify factors associated with mild cognitive impairment (MCI) among elderly Filipinos 
with Type 2 diabetes mellitus.  
 
Methodology. This is an analytic cross-sectional study involving 133 elderly (≥60 years old) with Type 2 diabetes 
mellitus consecutively sampled from the General Medicine and Diabetes Clinics of the Philippine General Hospital. 
Eligible subjects were interviewed to gather demographic and clinical data. Body mass index, waist-hip ratio and mean 
blood pressure were computed. HBA1c, lipid profile, creatinine and urine proteinuria were tested or recorded if done 
recently. Dilated fundus examination via indirect ophthalmoscopy and 10-gram monofilament test were performed to 
detect retinopathy and neuropathy. The Montreal Cognitive Assessment-Philippines tool was administered to detect 
patients with probable MCI using a cutoff score of ≤21. Multivariate logistic regression analysis was performed to 
determine the associated factors.  
 
Results. Using MoCA-P tool, MCI has a rate of 45% among elderly Filipino diabetics. Having more than 12 years of 
education is significantly associated with lower odds of MCI. (OR 0.38 CI 0.18, 0.80, p value 0.010). 
 
Conclusion. The rate of MCI among Filipino elderly diabetics is high. Higher education is associated with lower odds of 
having MCI. Case-control or prospective cohort studies involving larger sample and non-diabetic population are 
recommended.  
Ê
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INTRODUCTION 
 
Cognitive impairment is a global public health concern as 
the number of older population is rising. In 2014, 489,000 
older Filipinos were estimated to have dementia.1 It is also 
in the elderly where the prevalence of Type 2 diabetes 
mellitus peaks, and thus in the past decade, it has been 
implicated in the development of cognitive impairment. A 
meta-analysis by Cheng et al., showed that subjects with 
Type 2 diabetes, had a higher risk for Alzheimer’s disease, 
vascular dementia and mild cognitive impairment (MCI).2 
Using Montreal Cognitive Assessment (MoCA) tool, MCI 
was reported to have a prevalence of 31.5% and 32.7% in 
Polish and Korean patients with type 2 diabetes, 
respectively.3,4  
 
A range of vascular, metabolic and socio-demographic risk 
factors have been linked to the development of cognitive 
impairment among diabetics but these factors differed 
from one study to another. High HBA1c, high systolic 

blood pressure, high triglycerides, low high-density-
lipoprotein (HDL),5,6 non-HDL cholesterol,7 presence of 
diabetic retinopathy,3,8 peripheral neuropathy6 and 
nephropathy,9 age, educational background,3,4 increased 
total body fat mass and central adiposity10 were associated 
with worse cognitive performance. In contrast, two studies 
showed that dyslipidemia, specifically total cholesterol 
was protective.8,11 Yaffe et al., showed that a hypoglycemic 
event had a two-fold increased risk for developing 
dementia.12  
 
The spectrum of pathologic cognitive decline ranges from 
pre-clinical state to dementia with MCI as the intermediate 
clinical state. The International Working Group on Mild 
Cognitive Impairment defined the criteria of MCI as 1) 
cognitive decline as evidenced by self and/or informant 
and/or clinician report and impairment on objective 
cognitive tasks, and/or evidence of decline over time on 
objective tasks; 2) preserved activities of daily living 
(ADL); and 3) does not meet Diagnostic and Statistical 
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Abstract 
 
Objectives. This study aims to identify factors associated with mild cognitive impairment (MCI) among elderly Filipinos 
with Type 2 diabetes mellitus.  
 
Methodology. This is an analytic cross-sectional study involving 133 elderly (≥60 years old) with Type 2 diabetes 
mellitus consecutively sampled from the General Medicine and Diabetes Clinics of the Philippine General Hospital. 
Eligible subjects were interviewed to gather demographic and clinical data. Body mass index, waist-hip ratio and mean 
blood pressure were computed. HBA1c, lipid profile, creatinine and urine proteinuria were tested or recorded if done 
recently. Dilated fundus examination via indirect ophthalmoscopy and 10-gram monofilament test were performed to 
detect retinopathy and neuropathy. The Montreal Cognitive Assessment-Philippines tool was administered to detect 
patients with probable MCI using a cutoff score of ≤21. Multivariate logistic regression analysis was performed to 
determine the associated factors.  
 
Results. Using MoCA-P tool, MCI has a rate of 45% among elderly Filipino diabetics. Having more than 12 years of 
education is significantly associated with lower odds of MCI. (OR 0.38 CI 0.18, 0.80, p value 0.010). 
 
Conclusion. The rate of MCI among Filipino elderly diabetics is high. Higher education is associated with lower odds of 
having MCI. Case-control or prospective cohort studies involving larger sample and non-diabetic population are 
recommended.  
Ê
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INTRODUCTION 
 
Cognitive impairment is a global public health concern as 
the number of older population is rising. In 2014, 489,000 
older Filipinos were estimated to have dementia.1 It is also 
in the elderly where the prevalence of Type 2 diabetes 
mellitus peaks, and thus in the past decade, it has been 
implicated in the development of cognitive impairment. A 
meta-analysis by Cheng et al., showed that subjects with 
Type 2 diabetes, had a higher risk for Alzheimer’s disease, 
vascular dementia and mild cognitive impairment (MCI).2 
Using Montreal Cognitive Assessment (MoCA) tool, MCI 
was reported to have a prevalence of 31.5% and 32.7% in 
Polish and Korean patients with type 2 diabetes, 
respectively.3,4  
 
A range of vascular, metabolic and socio-demographic risk 
factors have been linked to the development of cognitive 
impairment among diabetics but these factors differed 
from one study to another. High HBA1c, high systolic 

blood pressure, high triglycerides, low high-density-
lipoprotein (HDL),5,6 non-HDL cholesterol,7 presence of 
diabetic retinopathy,3,8 peripheral neuropathy6 and 
nephropathy,9 age, educational background,3,4 increased 
total body fat mass and central adiposity10 were associated 
with worse cognitive performance. In contrast, two studies 
showed that dyslipidemia, specifically total cholesterol 
was protective.8,11 Yaffe et al., showed that a hypoglycemic 
event had a two-fold increased risk for developing 
dementia.12  
 
The spectrum of pathologic cognitive decline ranges from 
pre-clinical state to dementia with MCI as the intermediate 
clinical state. The International Working Group on Mild 
Cognitive Impairment defined the criteria of MCI as 1) 
cognitive decline as evidenced by self and/or informant 
and/or clinician report and impairment on objective 
cognitive tasks, and/or evidence of decline over time on 
objective tasks; 2) preserved activities of daily living 
(ADL); and 3) does not meet Diagnostic and Statistical 
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(eGFR) as computed via the Chronic Kidney 
Disease Epidemiology Collaboration (CKD-EPI) equation 
and was classified as no nephropathy (no proteinuria and 
eGFR ≥90) and with nephropathy (with proteinuria and/or 
decreased eGFR). Diabetic neuropathy was defined by loss 
of sensation in at least 2 sites on a 10-gram monofilament 
test. Diabetic retinopathy was assessed by funduscopic 
examination carried out through dilated pupils by an 
ophthalmologist and was classified according to the Early 
Treatment for Diabetic Retinopathy Study and 
International Clinical Diabetic Retinopathy Disease 
Severity Scales.20  
 
Statistical Analysis 
 
The rate of MCI was computed as total of participants 
with MCI against total of participants who completed the 
study. Demographic and clinical data were reported 
through descriptive statistics using quantitative variables 
(mean, standard deviation, median, interquartile range) 
and qualitative variables (frequency, percentage). 
Student’s T test was used to compare normally distributed 
continuous variables between two groups while Chi 
square test was used to compare categorical variables. 
Prior to predictive modelling, test for collinearity and 
confounding were done. Multi-collinearity was assumed if 
the variable inflation factor was >10. Collinear variables 
identified were total cholesterol, low density lipoprotein 
(LDL) and high density lipoprotein (HDL), hence, the first 

two were not included in the logistic model. Confounding 
was considered if the change in odds ratio in the crude 
and adjusted logistic model was >10%. No significant 
confounders were identified. Univariate logistic regression 
analysis was done to estimate crude odds ratios. Variables 
were entered into an exploratory multivariate logistic 
regression model for mild cognitive impairment if with p-
value <0.2. After stepwise backward elimination, the 
remaining significant variables formed the final predictive 
model. Hypothesis testing was done with a 95% level of 
significance. All data analyses were done using Stata SE 
version 13.  
 
The study protocol was approved by the Technical Review 
Board and the University of the Philippines Manila 
Research Ethics Board.  
 
RESULTS 
 
A total of 226 elderly diabetics were consecutively 
enrolled, 53 (23%) were excluded due to probable anxiety 
and depression, 1 due to dependence in ADL and 2 due to 
past history of cerebrovascular disease. Thirty seven 
patients did not come back for second visit, and only 133 
were included in this analysis. Table 1 summarizes the 
demographic and clinical characteristics of the 
participants. They had a mean age of 67 (4.8) years and 
were mostly females, married, and overweight or obese. 
Forty percent reached college level education. The 

Table 1. Demographic and clinical characteristics of patients with and without mild cognitive impairment (MCI) 
Variables Total n=133 Without MCI n= 73 With MCI n= 60 

Age (years)  67 (±4.8)  66.8 (±4.8) 67.2 (±4.9) 
Sex n (%) 
   Females 

 
93 (69.9) 

 
48 (65.8) 

 
45 (75) 

Civil Status n (%) 
   Married 
   Single 

 
123 (92.5) 
10 (7.5) 

 
67 (91.8) 
6 (8.2) 

 
56 (93.3) 
4 (6.7) 

Education (years) 
   >12 
   ≤12 

 
53 (39.9) 
80 (60) 

 
36 (49.3) 
37 (50.7) 

 
17 (28.3) 
43 (71.7) 

Duration of diabetes (years) median (IQR*) 12 (±12)  12 (±11) 11.5 (±12) 
Treatment n (%) 
   Insulin 
   1 OHA 
   ≥2 OHA 

 
43 (32.3) 
63 (47.4) 
59 (44.4) 

 
25 (34.3) 
33 (45.2) 
33 (45.2) 

 
 18 (30) 
30 (50) 
26 (43.3) 

Co-morbidities n (%) 
   Hypertension 
   Dyslipidemia 
   Ischemic Heart Disease 
   Heart Failure 
   Chronic Kidney Disease 

 
120 (90.2) 
79 (59.4) 
19 (14.3) 
21 (15.8) 
32 (24.1)  

 
66 (90.4) 
43 (58.9) 
10 (13.7) 
12 (16.4) 
17 (23.3) 

 
54 (90) 
36 (60) 
9 (15) 
9 (15) 
15 (25) 

Smoking n (%) 42 (31.6) 28 (28.4) 14 (23.3) 
Hypoglycemia n (%) 34 (25.6) 20 (27.4) 14 (23.3)  
BMI Classification n (%) 
   Normal/Underweight 
   Overweight/Obese 

 
37 (27.8) 
96 (72.2) 

 
25 (34.3) 
48 (65.8) 

 
12 (20) 
48 (80) 

Abdominal Obesity n (%) 91 (68.4)  46 (63) 45 (75) 
Systolic BP (mmHg) 132.8 (±13.4) 131.1 (±13.3) 134.8 (±13.4)  
Diastolic BP (mmHg) 77.7 (±9.1)  76.8 (±9.2) 78.7 (±9) 
HBA1c (%) 7.6 (±1.9)  7.7 (±1.8)  7.5 (±2.1)  
Total Cholesterol (mg/dl) 176.8 (±52.9)  175.4 (±56.8)  178.5 (±48)  
Triglyceride (mg/dl) median (IQR*) 122.1 (±71.9) 120 (±60.2) 125.7 (±102.8) 
HDL** (mg/dl) 49.1 (±12) 50.8 (±11.4) 47 (±12.6)  
LDL*** (mg/dl) 102 (±48.4)  100.7 (±52.1)  103.6 (±43.8) 
Non-HDL (mg/dl) 121.7 (±51.6) 124.6 (±54.8) 131.5 (±47.6) 
Microvascular complications n (%) 
   Retinopathy  
   Neuropathy 
   Nephropathy  

 
37 (28) 
22 (16.5) 
113 (85) 

 
18 (24.7) 
12 (16.4) 
60 (82.2) 

 
19 (32.2) 
10 (16.7) 
53 (88.3) 

*IQR – interquartile range; **HDL – high density lipoprotein; ***LDL – low density lipoprotein 

Manual of Mental Disorders (DSM) IV, International 
Classification of Diseases (ICD) 10 criteria for a dementia 
syndrome.13 In contrast to dementia, MCI does not 
interfere with ADL. Half of patients with MCI have an 
increased risk of developing dementia in 5 years with an 
estimated annual conversion rate of 10-15%.14 On the other 
hand, up to 44% of patients with MCI at their first visit are 
estimated to return to normal after a year.15  
 
Several screening tools are available for detecting 
cognitive impairment. The Montreal Cognitive 
Assessment (MoCA) was developed as a 30-point, 10-
minute test that evaluates visuospatial and executive 
function, orientation, language, attention and recall. It is 
more sensitive (90% vs 18%) than MMSE in detecting mild 
cognitive impairment with a specificity of 87%.16 Locally, 
Dominguez et al., have adapted and validated the 
Montreal Cognitive Assessment-Philippines (MoCA-P) 
version. The Filipino version has an excellent internal 
consistency (Cronbachs α = 0.938).17 A cutoff score of ≤21 
was shown to have better sensitivity (83.5%) in detecting 
probable mild Alzheimer’s disease without sacrificing 
specificity (72.3%). Two points are added to the total score 
if subjects have education less than 7 years.18 

 
Cognitive performance can be affected by anxiety and 
depression, hence, it is important to exclude these 
disorders as confounders. The Hospital Anxiety and 
Depression Scale (HADS) is a 14-item self-assessment 
questionnaire designed to identify probable cases of 
anxiety and depressive disorders among medically-ill 
patients. The Hospital Anxiety and Depression Scale – 
Pilipino (HADSP) version has been validated locally. An 
optimal cut-off score of 11 is recommended for Filipinos 
with a sensitivity of 75%, specificity of 70%, and positive 
predictive value of 75%.19  
 
The critical element in differentiating MCI from dementia 
is determining independence in ADL. The Alzheimer’s 
Disease Association of the Philippines Guidelines 2014 
recommends the use of Adapted Functional Activities 
Questionnaire (A-FAQ) to assess functional impairment 
with a Class IIB evidence. This scale has been translated 
and used in local studies. The optimal cut-off score of <6 
has a sensitivity of 80.3%, specificity of 87.0%, and 84.7% 
classification accuracy in identifying patients with 
impairment in instrumental activities of daily living.1 

 
Although diabetes control has been a mainstay in the 
prevention of other diabetic complications, it is difficult to 
apply in the prevention or delaying the progression of 
dementia because it is yet unknown which of the 
diabetes-related factors are associated with MCI. This 
study aims to identify factors associated with mild 
cognitive impairment among elderly Filipinos with Type 
2 diabetes mellitus. In the lack of therapeutic options for 
cognitive impairment, identification of these potentially 
modifiable factors can help identify high-risk population 

that would benefit from early screening, referral to 
specialists and aggressive management, thus, preventing 
or delaying progression to dementia.  
 
METHODOLOGY 
 
Participants 
 
One hundred thirty-three participants ≥60 years old with 
Type 2 diabetes mellitus of any duration, literate, 
independent in ADL, with no known neurocognitive, 
neurologic or psychiatric disorder, no intracranial 
neoplasm, infectious disease, constant alcohol or substance 
abuse, significant use of possible or known cognition-
impairing drugs in the past 4 weeks and severe visual, 
hearing, mobility or motor coordination impairment were 
consecutively sampled from the General Medicine and 
Diabetes clinics of the Philippine General Hospital (PGH), 
a tertiary government hospital, from August 2016-May 
2017. The sample size was estimated based on the 
percentage of MCI in patients with and without 
nephropathy, 24% and 6.5% respectively, and percentage 
of diabetic patients with nephropathy, that is 35%,6 with 
level of significance set at 5% and power of 80%. A written 
informed consent was obtained from each participant.  
 
Assessment of Anxiety, Depression, Functional 
Independence and Mild Cognitive Impairment 
 
Eligible participants answered the Hospital Anxiety and 
Depression Scale–Pilipino (HADS-P) and the interviewer-
guided Adapted Functional Activities Questionnaire. A 
score of <11 and <6 respectively, were used to define 
absence of anxiety and depression and functional 
independence on instrumental activities of daily living. 
The Montreal Cognitive Assessment–Philippines (MoCA-
P) test was administered to detect mild cognitive 
impairment using a cut-off score of ≤21. 
 
Assessment of Variables 
 
The participants were interviewed for their age, civil 
status, highest level of education, duration of diabetes, 
smoking status, presence of hypoglycemic symptoms or 
capillary blood glucose (CBG) <70 mg/dl in the past 4 
weeks. Comorbidities, medications used, blood pressure 
(BP) in the past 2 visits, HBA1c, lipid profile, creatinine, 
and urinalysis done in PGH in the past 30 days were 
obtained from the medical chart. Anthropometrics (height, 
weight, waist and hip circumference) and current blood 
pressure were taken during the second visit. Body mass 
index (BMI), waist-hip ratio (WHR) and mean BP were 
computed. For participants without recent laboratory tests, 
blood samples were taken after a 12-hour fast to assess 
lipid profile as well as HBA1c and serum creatinine. Urine 
samples were collected to assess proteinuria. Diabetic 
nephropathy was assessed by spot urine proteinuria in the 
absence of urinary tract infection, hematuria and exercise 
within 24 hours and estimated glomerular filtration rate 
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(eGFR) as computed via the Chronic Kidney 
Disease Epidemiology Collaboration (CKD-EPI) equation 
and was classified as no nephropathy (no proteinuria and 
eGFR ≥90) and with nephropathy (with proteinuria and/or 
decreased eGFR). Diabetic neuropathy was defined by loss 
of sensation in at least 2 sites on a 10-gram monofilament 
test. Diabetic retinopathy was assessed by funduscopic 
examination carried out through dilated pupils by an 
ophthalmologist and was classified according to the Early 
Treatment for Diabetic Retinopathy Study and 
International Clinical Diabetic Retinopathy Disease 
Severity Scales.20  
 
Statistical Analysis 
 
The rate of MCI was computed as total of participants 
with MCI against total of participants who completed the 
study. Demographic and clinical data were reported 
through descriptive statistics using quantitative variables 
(mean, standard deviation, median, interquartile range) 
and qualitative variables (frequency, percentage). 
Student’s T test was used to compare normally distributed 
continuous variables between two groups while Chi 
square test was used to compare categorical variables. 
Prior to predictive modelling, test for collinearity and 
confounding were done. Multi-collinearity was assumed if 
the variable inflation factor was >10. Collinear variables 
identified were total cholesterol, low density lipoprotein 
(LDL) and high density lipoprotein (HDL), hence, the first 

two were not included in the logistic model. Confounding 
was considered if the change in odds ratio in the crude 
and adjusted logistic model was >10%. No significant 
confounders were identified. Univariate logistic regression 
analysis was done to estimate crude odds ratios. Variables 
were entered into an exploratory multivariate logistic 
regression model for mild cognitive impairment if with p-
value <0.2. After stepwise backward elimination, the 
remaining significant variables formed the final predictive 
model. Hypothesis testing was done with a 95% level of 
significance. All data analyses were done using Stata SE 
version 13.  
 
The study protocol was approved by the Technical Review 
Board and the University of the Philippines Manila 
Research Ethics Board.  
 
RESULTS 
 
A total of 226 elderly diabetics were consecutively 
enrolled, 53 (23%) were excluded due to probable anxiety 
and depression, 1 due to dependence in ADL and 2 due to 
past history of cerebrovascular disease. Thirty seven 
patients did not come back for second visit, and only 133 
were included in this analysis. Table 1 summarizes the 
demographic and clinical characteristics of the 
participants. They had a mean age of 67 (4.8) years and 
were mostly females, married, and overweight or obese. 
Forty percent reached college level education. The 

Table 1. Demographic and clinical characteristics of patients with and without mild cognitive impairment (MCI) 
Variables Total n=133 Without MCI n= 73 With MCI n= 60 

Age (years)  67 (±4.8)  66.8 (±4.8) 67.2 (±4.9) 
Sex n (%) 
   Females 

 
93 (69.9) 

 
48 (65.8) 

 
45 (75) 

Civil Status n (%) 
   Married 
   Single 

 
123 (92.5) 
10 (7.5) 

 
67 (91.8) 
6 (8.2) 

 
56 (93.3) 
4 (6.7) 

Education (years) 
   >12 
   ≤12 

 
53 (39.9) 
80 (60) 

 
36 (49.3) 
37 (50.7) 

 
17 (28.3) 
43 (71.7) 

Duration of diabetes (years) median (IQR*) 12 (±12)  12 (±11) 11.5 (±12) 
Treatment n (%) 
   Insulin 
   1 OHA 
   ≥2 OHA 

 
43 (32.3) 
63 (47.4) 
59 (44.4) 

 
25 (34.3) 
33 (45.2) 
33 (45.2) 

 
 18 (30) 
30 (50) 
26 (43.3) 

Co-morbidities n (%) 
   Hypertension 
   Dyslipidemia 
   Ischemic Heart Disease 
   Heart Failure 
   Chronic Kidney Disease 

 
120 (90.2) 
79 (59.4) 
19 (14.3) 
21 (15.8) 
32 (24.1)  

 
66 (90.4) 
43 (58.9) 
10 (13.7) 
12 (16.4) 
17 (23.3) 

 
54 (90) 
36 (60) 
9 (15) 
9 (15) 
15 (25) 

Smoking n (%) 42 (31.6) 28 (28.4) 14 (23.3) 
Hypoglycemia n (%) 34 (25.6) 20 (27.4) 14 (23.3)  
BMI Classification n (%) 
   Normal/Underweight 
   Overweight/Obese 

 
37 (27.8) 
96 (72.2) 

 
25 (34.3) 
48 (65.8) 

 
12 (20) 
48 (80) 

Abdominal Obesity n (%) 91 (68.4)  46 (63) 45 (75) 
Systolic BP (mmHg) 132.8 (±13.4) 131.1 (±13.3) 134.8 (±13.4)  
Diastolic BP (mmHg) 77.7 (±9.1)  76.8 (±9.2) 78.7 (±9) 
HBA1c (%) 7.6 (±1.9)  7.7 (±1.8)  7.5 (±2.1)  
Total Cholesterol (mg/dl) 176.8 (±52.9)  175.4 (±56.8)  178.5 (±48)  
Triglyceride (mg/dl) median (IQR*) 122.1 (±71.9) 120 (±60.2) 125.7 (±102.8) 
HDL** (mg/dl) 49.1 (±12) 50.8 (±11.4) 47 (±12.6)  
LDL*** (mg/dl) 102 (±48.4)  100.7 (±52.1)  103.6 (±43.8) 
Non-HDL (mg/dl) 121.7 (±51.6) 124.6 (±54.8) 131.5 (±47.6) 
Microvascular complications n (%) 
   Retinopathy  
   Neuropathy 
   Nephropathy  

 
37 (28) 
22 (16.5) 
113 (85) 

 
18 (24.7) 
12 (16.4) 
60 (82.2) 

 
19 (32.2) 
10 (16.7) 
53 (88.3) 

*IQR – interquartile range; **HDL – high density lipoprotein; ***LDL – low density lipoprotein 

Manual of Mental Disorders (DSM) IV, International 
Classification of Diseases (ICD) 10 criteria for a dementia 
syndrome.13 In contrast to dementia, MCI does not 
interfere with ADL. Half of patients with MCI have an 
increased risk of developing dementia in 5 years with an 
estimated annual conversion rate of 10-15%.14 On the other 
hand, up to 44% of patients with MCI at their first visit are 
estimated to return to normal after a year.15  
 
Several screening tools are available for detecting 
cognitive impairment. The Montreal Cognitive 
Assessment (MoCA) was developed as a 30-point, 10-
minute test that evaluates visuospatial and executive 
function, orientation, language, attention and recall. It is 
more sensitive (90% vs 18%) than MMSE in detecting mild 
cognitive impairment with a specificity of 87%.16 Locally, 
Dominguez et al., have adapted and validated the 
Montreal Cognitive Assessment-Philippines (MoCA-P) 
version. The Filipino version has an excellent internal 
consistency (Cronbachs α = 0.938).17 A cutoff score of ≤21 
was shown to have better sensitivity (83.5%) in detecting 
probable mild Alzheimer’s disease without sacrificing 
specificity (72.3%). Two points are added to the total score 
if subjects have education less than 7 years.18 

 
Cognitive performance can be affected by anxiety and 
depression, hence, it is important to exclude these 
disorders as confounders. The Hospital Anxiety and 
Depression Scale (HADS) is a 14-item self-assessment 
questionnaire designed to identify probable cases of 
anxiety and depressive disorders among medically-ill 
patients. The Hospital Anxiety and Depression Scale – 
Pilipino (HADSP) version has been validated locally. An 
optimal cut-off score of 11 is recommended for Filipinos 
with a sensitivity of 75%, specificity of 70%, and positive 
predictive value of 75%.19  
 
The critical element in differentiating MCI from dementia 
is determining independence in ADL. The Alzheimer’s 
Disease Association of the Philippines Guidelines 2014 
recommends the use of Adapted Functional Activities 
Questionnaire (A-FAQ) to assess functional impairment 
with a Class IIB evidence. This scale has been translated 
and used in local studies. The optimal cut-off score of <6 
has a sensitivity of 80.3%, specificity of 87.0%, and 84.7% 
classification accuracy in identifying patients with 
impairment in instrumental activities of daily living.1 

 
Although diabetes control has been a mainstay in the 
prevention of other diabetic complications, it is difficult to 
apply in the prevention or delaying the progression of 
dementia because it is yet unknown which of the 
diabetes-related factors are associated with MCI. This 
study aims to identify factors associated with mild 
cognitive impairment among elderly Filipinos with Type 
2 diabetes mellitus. In the lack of therapeutic options for 
cognitive impairment, identification of these potentially 
modifiable factors can help identify high-risk population 

that would benefit from early screening, referral to 
specialists and aggressive management, thus, preventing 
or delaying progression to dementia.  
 
METHODOLOGY 
 
Participants 
 
One hundred thirty-three participants ≥60 years old with 
Type 2 diabetes mellitus of any duration, literate, 
independent in ADL, with no known neurocognitive, 
neurologic or psychiatric disorder, no intracranial 
neoplasm, infectious disease, constant alcohol or substance 
abuse, significant use of possible or known cognition-
impairing drugs in the past 4 weeks and severe visual, 
hearing, mobility or motor coordination impairment were 
consecutively sampled from the General Medicine and 
Diabetes clinics of the Philippine General Hospital (PGH), 
a tertiary government hospital, from August 2016-May 
2017. The sample size was estimated based on the 
percentage of MCI in patients with and without 
nephropathy, 24% and 6.5% respectively, and percentage 
of diabetic patients with nephropathy, that is 35%,6 with 
level of significance set at 5% and power of 80%. A written 
informed consent was obtained from each participant.  
 
Assessment of Anxiety, Depression, Functional 
Independence and Mild Cognitive Impairment 
 
Eligible participants answered the Hospital Anxiety and 
Depression Scale–Pilipino (HADS-P) and the interviewer-
guided Adapted Functional Activities Questionnaire. A 
score of <11 and <6 respectively, were used to define 
absence of anxiety and depression and functional 
independence on instrumental activities of daily living. 
The Montreal Cognitive Assessment–Philippines (MoCA-
P) test was administered to detect mild cognitive 
impairment using a cut-off score of ≤21. 
 
Assessment of Variables 
 
The participants were interviewed for their age, civil 
status, highest level of education, duration of diabetes, 
smoking status, presence of hypoglycemic symptoms or 
capillary blood glucose (CBG) <70 mg/dl in the past 4 
weeks. Comorbidities, medications used, blood pressure 
(BP) in the past 2 visits, HBA1c, lipid profile, creatinine, 
and urinalysis done in PGH in the past 30 days were 
obtained from the medical chart. Anthropometrics (height, 
weight, waist and hip circumference) and current blood 
pressure were taken during the second visit. Body mass 
index (BMI), waist-hip ratio (WHR) and mean BP were 
computed. For participants without recent laboratory tests, 
blood samples were taken after a 12-hour fast to assess 
lipid profile as well as HBA1c and serum creatinine. Urine 
samples were collected to assess proteinuria. Diabetic 
nephropathy was assessed by spot urine proteinuria in the 
absence of urinary tract infection, hematuria and exercise 
within 24 hours and estimated glomerular filtration rate 
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(eGFR) as computed via the Chronic Kidney 
Disease Epidemiology Collaboration (CKD-EPI) equation 
and was classified as no nephropathy (no proteinuria and 
eGFR ≥90) and with nephropathy (with proteinuria and/or 
decreased eGFR). Diabetic neuropathy was defined by loss 
of sensation in at least 2 sites on a 10-gram monofilament 
test. Diabetic retinopathy was assessed by funduscopic 
examination carried out through dilated pupils by an 
ophthalmologist and was classified according to the Early 
Treatment for Diabetic Retinopathy Study and 
International Clinical Diabetic Retinopathy Disease 
Severity Scales.20  
 
Statistical Analysis 
 
The rate of MCI was computed as total of participants 
with MCI against total of participants who completed the 
study. Demographic and clinical data were reported 
through descriptive statistics using quantitative variables 
(mean, standard deviation, median, interquartile range) 
and qualitative variables (frequency, percentage). 
Student’s T test was used to compare normally distributed 
continuous variables between two groups while Chi 
square test was used to compare categorical variables. 
Prior to predictive modelling, test for collinearity and 
confounding were done. Multi-collinearity was assumed if 
the variable inflation factor was >10. Collinear variables 
identified were total cholesterol, low density lipoprotein 
(LDL) and high density lipoprotein (HDL), hence, the first 

two were not included in the logistic model. Confounding 
was considered if the change in odds ratio in the crude 
and adjusted logistic model was >10%. No significant 
confounders were identified. Univariate logistic regression 
analysis was done to estimate crude odds ratios. Variables 
were entered into an exploratory multivariate logistic 
regression model for mild cognitive impairment if with p-
value <0.2. After stepwise backward elimination, the 
remaining significant variables formed the final predictive 
model. Hypothesis testing was done with a 95% level of 
significance. All data analyses were done using Stata SE 
version 13.  
 
The study protocol was approved by the Technical Review 
Board and the University of the Philippines Manila 
Research Ethics Board.  
 
RESULTS 
 
A total of 226 elderly diabetics were consecutively 
enrolled, 53 (23%) were excluded due to probable anxiety 
and depression, 1 due to dependence in ADL and 2 due to 
past history of cerebrovascular disease. Thirty seven 
patients did not come back for second visit, and only 133 
were included in this analysis. Table 1 summarizes the 
demographic and clinical characteristics of the 
participants. They had a mean age of 67 (4.8) years and 
were mostly females, married, and overweight or obese. 
Forty percent reached college level education. The 

Table 1. Demographic and clinical characteristics of patients with and without mild cognitive impairment (MCI) 
Variables Total n=133 Without MCI n= 73 With MCI n= 60 

Age (years)  67 (±4.8)  66.8 (±4.8) 67.2 (±4.9) 
Sex n (%) 
   Females 

 
93 (69.9) 

 
48 (65.8) 

 
45 (75) 

Civil Status n (%) 
   Married 
   Single 

 
123 (92.5) 
10 (7.5) 

 
67 (91.8) 
6 (8.2) 

 
56 (93.3) 
4 (6.7) 

Education (years) 
   >12 
   ≤12 

 
53 (39.9) 
80 (60) 

 
36 (49.3) 
37 (50.7) 

 
17 (28.3) 
43 (71.7) 

Duration of diabetes (years) median (IQR*) 12 (±12)  12 (±11) 11.5 (±12) 
Treatment n (%) 
   Insulin 
   1 OHA 
   ≥2 OHA 

 
43 (32.3) 
63 (47.4) 
59 (44.4) 

 
25 (34.3) 
33 (45.2) 
33 (45.2) 

 
 18 (30) 
30 (50) 
26 (43.3) 

Co-morbidities n (%) 
   Hypertension 
   Dyslipidemia 
   Ischemic Heart Disease 
   Heart Failure 
   Chronic Kidney Disease 

 
120 (90.2) 
79 (59.4) 
19 (14.3) 
21 (15.8) 
32 (24.1)  

 
66 (90.4) 
43 (58.9) 
10 (13.7) 
12 (16.4) 
17 (23.3) 

 
54 (90) 
36 (60) 
9 (15) 
9 (15) 
15 (25) 

Smoking n (%) 42 (31.6) 28 (28.4) 14 (23.3) 
Hypoglycemia n (%) 34 (25.6) 20 (27.4) 14 (23.3)  
BMI Classification n (%) 
   Normal/Underweight 
   Overweight/Obese 

 
37 (27.8) 
96 (72.2) 

 
25 (34.3) 
48 (65.8) 

 
12 (20) 
48 (80) 

Abdominal Obesity n (%) 91 (68.4)  46 (63) 45 (75) 
Systolic BP (mmHg) 132.8 (±13.4) 131.1 (±13.3) 134.8 (±13.4)  
Diastolic BP (mmHg) 77.7 (±9.1)  76.8 (±9.2) 78.7 (±9) 
HBA1c (%) 7.6 (±1.9)  7.7 (±1.8)  7.5 (±2.1)  
Total Cholesterol (mg/dl) 176.8 (±52.9)  175.4 (±56.8)  178.5 (±48)  
Triglyceride (mg/dl) median (IQR*) 122.1 (±71.9) 120 (±60.2) 125.7 (±102.8) 
HDL** (mg/dl) 49.1 (±12) 50.8 (±11.4) 47 (±12.6)  
LDL*** (mg/dl) 102 (±48.4)  100.7 (±52.1)  103.6 (±43.8) 
Non-HDL (mg/dl) 121.7 (±51.6) 124.6 (±54.8) 131.5 (±47.6) 
Microvascular complications n (%) 
   Retinopathy  
   Neuropathy 
   Nephropathy  

 
37 (28) 
22 (16.5) 
113 (85) 

 
18 (24.7) 
12 (16.4) 
60 (82.2) 

 
19 (32.2) 
10 (16.7) 
53 (88.3) 

*IQR – interquartile range; **HDL – high density lipoprotein; ***LDL – low density lipoprotein 

Manual of Mental Disorders (DSM) IV, International 
Classification of Diseases (ICD) 10 criteria for a dementia 
syndrome.13 In contrast to dementia, MCI does not 
interfere with ADL. Half of patients with MCI have an 
increased risk of developing dementia in 5 years with an 
estimated annual conversion rate of 10-15%.14 On the other 
hand, up to 44% of patients with MCI at their first visit are 
estimated to return to normal after a year.15  
 
Several screening tools are available for detecting 
cognitive impairment. The Montreal Cognitive 
Assessment (MoCA) was developed as a 30-point, 10-
minute test that evaluates visuospatial and executive 
function, orientation, language, attention and recall. It is 
more sensitive (90% vs 18%) than MMSE in detecting mild 
cognitive impairment with a specificity of 87%.16 Locally, 
Dominguez et al., have adapted and validated the 
Montreal Cognitive Assessment-Philippines (MoCA-P) 
version. The Filipino version has an excellent internal 
consistency (Cronbachs α = 0.938).17 A cutoff score of ≤21 
was shown to have better sensitivity (83.5%) in detecting 
probable mild Alzheimer’s disease without sacrificing 
specificity (72.3%). Two points are added to the total score 
if subjects have education less than 7 years.18 

 
Cognitive performance can be affected by anxiety and 
depression, hence, it is important to exclude these 
disorders as confounders. The Hospital Anxiety and 
Depression Scale (HADS) is a 14-item self-assessment 
questionnaire designed to identify probable cases of 
anxiety and depressive disorders among medically-ill 
patients. The Hospital Anxiety and Depression Scale – 
Pilipino (HADSP) version has been validated locally. An 
optimal cut-off score of 11 is recommended for Filipinos 
with a sensitivity of 75%, specificity of 70%, and positive 
predictive value of 75%.19  
 
The critical element in differentiating MCI from dementia 
is determining independence in ADL. The Alzheimer’s 
Disease Association of the Philippines Guidelines 2014 
recommends the use of Adapted Functional Activities 
Questionnaire (A-FAQ) to assess functional impairment 
with a Class IIB evidence. This scale has been translated 
and used in local studies. The optimal cut-off score of <6 
has a sensitivity of 80.3%, specificity of 87.0%, and 84.7% 
classification accuracy in identifying patients with 
impairment in instrumental activities of daily living.1 

 
Although diabetes control has been a mainstay in the 
prevention of other diabetic complications, it is difficult to 
apply in the prevention or delaying the progression of 
dementia because it is yet unknown which of the 
diabetes-related factors are associated with MCI. This 
study aims to identify factors associated with mild 
cognitive impairment among elderly Filipinos with Type 
2 diabetes mellitus. In the lack of therapeutic options for 
cognitive impairment, identification of these potentially 
modifiable factors can help identify high-risk population 

that would benefit from early screening, referral to 
specialists and aggressive management, thus, preventing 
or delaying progression to dementia.  
 
METHODOLOGY 
 
Participants 
 
One hundred thirty-three participants ≥60 years old with 
Type 2 diabetes mellitus of any duration, literate, 
independent in ADL, with no known neurocognitive, 
neurologic or psychiatric disorder, no intracranial 
neoplasm, infectious disease, constant alcohol or substance 
abuse, significant use of possible or known cognition-
impairing drugs in the past 4 weeks and severe visual, 
hearing, mobility or motor coordination impairment were 
consecutively sampled from the General Medicine and 
Diabetes clinics of the Philippine General Hospital (PGH), 
a tertiary government hospital, from August 2016-May 
2017. The sample size was estimated based on the 
percentage of MCI in patients with and without 
nephropathy, 24% and 6.5% respectively, and percentage 
of diabetic patients with nephropathy, that is 35%,6 with 
level of significance set at 5% and power of 80%. A written 
informed consent was obtained from each participant.  
 
Assessment of Anxiety, Depression, Functional 
Independence and Mild Cognitive Impairment 
 
Eligible participants answered the Hospital Anxiety and 
Depression Scale–Pilipino (HADS-P) and the interviewer-
guided Adapted Functional Activities Questionnaire. A 
score of <11 and <6 respectively, were used to define 
absence of anxiety and depression and functional 
independence on instrumental activities of daily living. 
The Montreal Cognitive Assessment–Philippines (MoCA-
P) test was administered to detect mild cognitive 
impairment using a cut-off score of ≤21. 
 
Assessment of Variables 
 
The participants were interviewed for their age, civil 
status, highest level of education, duration of diabetes, 
smoking status, presence of hypoglycemic symptoms or 
capillary blood glucose (CBG) <70 mg/dl in the past 4 
weeks. Comorbidities, medications used, blood pressure 
(BP) in the past 2 visits, HBA1c, lipid profile, creatinine, 
and urinalysis done in PGH in the past 30 days were 
obtained from the medical chart. Anthropometrics (height, 
weight, waist and hip circumference) and current blood 
pressure were taken during the second visit. Body mass 
index (BMI), waist-hip ratio (WHR) and mean BP were 
computed. For participants without recent laboratory tests, 
blood samples were taken after a 12-hour fast to assess 
lipid profile as well as HBA1c and serum creatinine. Urine 
samples were collected to assess proteinuria. Diabetic 
nephropathy was assessed by spot urine proteinuria in the 
absence of urinary tract infection, hematuria and exercise 
within 24 hours and estimated glomerular filtration rate 
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(eGFR) as computed via the Chronic Kidney 
Disease Epidemiology Collaboration (CKD-EPI) equation 
and was classified as no nephropathy (no proteinuria and 
eGFR ≥90) and with nephropathy (with proteinuria and/or 
decreased eGFR). Diabetic neuropathy was defined by loss 
of sensation in at least 2 sites on a 10-gram monofilament 
test. Diabetic retinopathy was assessed by funduscopic 
examination carried out through dilated pupils by an 
ophthalmologist and was classified according to the Early 
Treatment for Diabetic Retinopathy Study and 
International Clinical Diabetic Retinopathy Disease 
Severity Scales.20  
 
Statistical Analysis 
 
The rate of MCI was computed as total of participants 
with MCI against total of participants who completed the 
study. Demographic and clinical data were reported 
through descriptive statistics using quantitative variables 
(mean, standard deviation, median, interquartile range) 
and qualitative variables (frequency, percentage). 
Student’s T test was used to compare normally distributed 
continuous variables between two groups while Chi 
square test was used to compare categorical variables. 
Prior to predictive modelling, test for collinearity and 
confounding were done. Multi-collinearity was assumed if 
the variable inflation factor was >10. Collinear variables 
identified were total cholesterol, low density lipoprotein 
(LDL) and high density lipoprotein (HDL), hence, the first 

two were not included in the logistic model. Confounding 
was considered if the change in odds ratio in the crude 
and adjusted logistic model was >10%. No significant 
confounders were identified. Univariate logistic regression 
analysis was done to estimate crude odds ratios. Variables 
were entered into an exploratory multivariate logistic 
regression model for mild cognitive impairment if with p-
value <0.2. After stepwise backward elimination, the 
remaining significant variables formed the final predictive 
model. Hypothesis testing was done with a 95% level of 
significance. All data analyses were done using Stata SE 
version 13.  
 
The study protocol was approved by the Technical Review 
Board and the University of the Philippines Manila 
Research Ethics Board.  
 
RESULTS 
 
A total of 226 elderly diabetics were consecutively 
enrolled, 53 (23%) were excluded due to probable anxiety 
and depression, 1 due to dependence in ADL and 2 due to 
past history of cerebrovascular disease. Thirty seven 
patients did not come back for second visit, and only 133 
were included in this analysis. Table 1 summarizes the 
demographic and clinical characteristics of the 
participants. They had a mean age of 67 (4.8) years and 
were mostly females, married, and overweight or obese. 
Forty percent reached college level education. The 

Table 1. Demographic and clinical characteristics of patients with and without mild cognitive impairment (MCI) 
Variables Total n=133 Without MCI n= 73 With MCI n= 60 

Age (years)  67 (±4.8)  66.8 (±4.8) 67.2 (±4.9) 
Sex n (%) 
   Females 

 
93 (69.9) 

 
48 (65.8) 

 
45 (75) 

Civil Status n (%) 
   Married 
   Single 

 
123 (92.5) 
10 (7.5) 

 
67 (91.8) 
6 (8.2) 

 
56 (93.3) 
4 (6.7) 

Education (years) 
   >12 
   ≤12 

 
53 (39.9) 
80 (60) 

 
36 (49.3) 
37 (50.7) 

 
17 (28.3) 
43 (71.7) 

Duration of diabetes (years) median (IQR*) 12 (±12)  12 (±11) 11.5 (±12) 
Treatment n (%) 
   Insulin 
   1 OHA 
   ≥2 OHA 

 
43 (32.3) 
63 (47.4) 
59 (44.4) 

 
25 (34.3) 
33 (45.2) 
33 (45.2) 

 
 18 (30) 
30 (50) 
26 (43.3) 

Co-morbidities n (%) 
   Hypertension 
   Dyslipidemia 
   Ischemic Heart Disease 
   Heart Failure 
   Chronic Kidney Disease 

 
120 (90.2) 
79 (59.4) 
19 (14.3) 
21 (15.8) 
32 (24.1)  

 
66 (90.4) 
43 (58.9) 
10 (13.7) 
12 (16.4) 
17 (23.3) 

 
54 (90) 
36 (60) 
9 (15) 
9 (15) 
15 (25) 

Smoking n (%) 42 (31.6) 28 (28.4) 14 (23.3) 
Hypoglycemia n (%) 34 (25.6) 20 (27.4) 14 (23.3)  
BMI Classification n (%) 
   Normal/Underweight 
   Overweight/Obese 

 
37 (27.8) 
96 (72.2) 

 
25 (34.3) 
48 (65.8) 

 
12 (20) 
48 (80) 

Abdominal Obesity n (%) 91 (68.4)  46 (63) 45 (75) 
Systolic BP (mmHg) 132.8 (±13.4) 131.1 (±13.3) 134.8 (±13.4)  
Diastolic BP (mmHg) 77.7 (±9.1)  76.8 (±9.2) 78.7 (±9) 
HBA1c (%) 7.6 (±1.9)  7.7 (±1.8)  7.5 (±2.1)  
Total Cholesterol (mg/dl) 176.8 (±52.9)  175.4 (±56.8)  178.5 (±48)  
Triglyceride (mg/dl) median (IQR*) 122.1 (±71.9) 120 (±60.2) 125.7 (±102.8) 
HDL** (mg/dl) 49.1 (±12) 50.8 (±11.4) 47 (±12.6)  
LDL*** (mg/dl) 102 (±48.4)  100.7 (±52.1)  103.6 (±43.8) 
Non-HDL (mg/dl) 121.7 (±51.6) 124.6 (±54.8) 131.5 (±47.6) 
Microvascular complications n (%) 
   Retinopathy  
   Neuropathy 
   Nephropathy  

 
37 (28) 
22 (16.5) 
113 (85) 

 
18 (24.7) 
12 (16.4) 
60 (82.2) 

 
19 (32.2) 
10 (16.7) 
53 (88.3) 

*IQR – interquartile range; **HDL – high density lipoprotein; ***LDL – low density lipoprotein 

Manual of Mental Disorders (DSM) IV, International 
Classification of Diseases (ICD) 10 criteria for a dementia 
syndrome.13 In contrast to dementia, MCI does not 
interfere with ADL. Half of patients with MCI have an 
increased risk of developing dementia in 5 years with an 
estimated annual conversion rate of 10-15%.14 On the other 
hand, up to 44% of patients with MCI at their first visit are 
estimated to return to normal after a year.15  
 
Several screening tools are available for detecting 
cognitive impairment. The Montreal Cognitive 
Assessment (MoCA) was developed as a 30-point, 10-
minute test that evaluates visuospatial and executive 
function, orientation, language, attention and recall. It is 
more sensitive (90% vs 18%) than MMSE in detecting mild 
cognitive impairment with a specificity of 87%.16 Locally, 
Dominguez et al., have adapted and validated the 
Montreal Cognitive Assessment-Philippines (MoCA-P) 
version. The Filipino version has an excellent internal 
consistency (Cronbachs α = 0.938).17 A cutoff score of ≤21 
was shown to have better sensitivity (83.5%) in detecting 
probable mild Alzheimer’s disease without sacrificing 
specificity (72.3%). Two points are added to the total score 
if subjects have education less than 7 years.18 

 
Cognitive performance can be affected by anxiety and 
depression, hence, it is important to exclude these 
disorders as confounders. The Hospital Anxiety and 
Depression Scale (HADS) is a 14-item self-assessment 
questionnaire designed to identify probable cases of 
anxiety and depressive disorders among medically-ill 
patients. The Hospital Anxiety and Depression Scale – 
Pilipino (HADSP) version has been validated locally. An 
optimal cut-off score of 11 is recommended for Filipinos 
with a sensitivity of 75%, specificity of 70%, and positive 
predictive value of 75%.19  
 
The critical element in differentiating MCI from dementia 
is determining independence in ADL. The Alzheimer’s 
Disease Association of the Philippines Guidelines 2014 
recommends the use of Adapted Functional Activities 
Questionnaire (A-FAQ) to assess functional impairment 
with a Class IIB evidence. This scale has been translated 
and used in local studies. The optimal cut-off score of <6 
has a sensitivity of 80.3%, specificity of 87.0%, and 84.7% 
classification accuracy in identifying patients with 
impairment in instrumental activities of daily living.1 

 
Although diabetes control has been a mainstay in the 
prevention of other diabetic complications, it is difficult to 
apply in the prevention or delaying the progression of 
dementia because it is yet unknown which of the 
diabetes-related factors are associated with MCI. This 
study aims to identify factors associated with mild 
cognitive impairment among elderly Filipinos with Type 
2 diabetes mellitus. In the lack of therapeutic options for 
cognitive impairment, identification of these potentially 
modifiable factors can help identify high-risk population 

that would benefit from early screening, referral to 
specialists and aggressive management, thus, preventing 
or delaying progression to dementia.  
 
METHODOLOGY 
 
Participants 
 
One hundred thirty-three participants ≥60 years old with 
Type 2 diabetes mellitus of any duration, literate, 
independent in ADL, with no known neurocognitive, 
neurologic or psychiatric disorder, no intracranial 
neoplasm, infectious disease, constant alcohol or substance 
abuse, significant use of possible or known cognition-
impairing drugs in the past 4 weeks and severe visual, 
hearing, mobility or motor coordination impairment were 
consecutively sampled from the General Medicine and 
Diabetes clinics of the Philippine General Hospital (PGH), 
a tertiary government hospital, from August 2016-May 
2017. The sample size was estimated based on the 
percentage of MCI in patients with and without 
nephropathy, 24% and 6.5% respectively, and percentage 
of diabetic patients with nephropathy, that is 35%,6 with 
level of significance set at 5% and power of 80%. A written 
informed consent was obtained from each participant.  
 
Assessment of Anxiety, Depression, Functional 
Independence and Mild Cognitive Impairment 
 
Eligible participants answered the Hospital Anxiety and 
Depression Scale–Pilipino (HADS-P) and the interviewer-
guided Adapted Functional Activities Questionnaire. A 
score of <11 and <6 respectively, were used to define 
absence of anxiety and depression and functional 
independence on instrumental activities of daily living. 
The Montreal Cognitive Assessment–Philippines (MoCA-
P) test was administered to detect mild cognitive 
impairment using a cut-off score of ≤21. 
 
Assessment of Variables 
 
The participants were interviewed for their age, civil 
status, highest level of education, duration of diabetes, 
smoking status, presence of hypoglycemic symptoms or 
capillary blood glucose (CBG) <70 mg/dl in the past 4 
weeks. Comorbidities, medications used, blood pressure 
(BP) in the past 2 visits, HBA1c, lipid profile, creatinine, 
and urinalysis done in PGH in the past 30 days were 
obtained from the medical chart. Anthropometrics (height, 
weight, waist and hip circumference) and current blood 
pressure were taken during the second visit. Body mass 
index (BMI), waist-hip ratio (WHR) and mean BP were 
computed. For participants without recent laboratory tests, 
blood samples were taken after a 12-hour fast to assess 
lipid profile as well as HBA1c and serum creatinine. Urine 
samples were collected to assess proteinuria. Diabetic 
nephropathy was assessed by spot urine proteinuria in the 
absence of urinary tract infection, hematuria and exercise 
within 24 hours and estimated glomerular filtration rate 
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advantage since effective self-care in diabetes requires a 
complex behavioral regimen involving executive function. 
An intact executive function among our patients would 
translate to the ability to make sustained efforts in 
overriding habits like dietary indiscretion and sedentary 
lifestyle that are challenges in the management of diabetes.  
 
The results of the univariate logistic regression analysis 
showed that increasing age, high blood pressure and 
obesity appear to increase the likelihood of having MCI 
although they were not significant. These findings are 
consistent with other studies that showed association of 
these factors with worse cognitive performance.3-5,7,19 The 
relation of hypertension to cognitive impairment is 
attributed to vascular dysfunction compromising blood 
and glucose supply to the brain as well as reduced 
clearance of substances causing oxidative stress and 
eventually neuronal degeneration. On the other hand, 
high HDL showed a trend towards decreased likelihood of 
MCI although, again, it was not significant. Several studies 
have reported the association of lower HDL and cognitive 
impairment.7,22-24 Proposed mechanisms of HDL as a 
negative risk factor to cognitive impairment include its 
anti-inflammatory properties and prevention of 
aggregation and polymerization of β-amyloid.25  
 
After the multivariate logistic regression analysis, we have 
demonstrated that having more than 12 years of education 
is significantly associated with lower odds of having MCI. 
A study among Chinese elderly showed the same 
association. It is postulated in the cognitive reserve 
hypothesis that higher level of education increases 
neuronal plasticity and connectivity.26 Increasing 
educational opportunities then can be regarded as a 
potential strategy in decreasing the odds of having 
cognitive impairment in later life.  
 
The single result of this analysis suggests that factors 
associated with development of MCI could be non-
diabetes related. There are several limitations in this study 
though. The participants in this study showed relatively 
well-controlled glucose, BP and serum lipids. This is a 
cross-sectional study in which only one HBA1c value was 
used and previous glycemic control measures were not 
considered. This could possibly explain the lack of 
association between HBA1c and several parameters to 
MCI. The stringent inclusion and exclusion criteria also 
prevented us from including patients who were too sick, 
with unstable comorbidities and worse complications, 
hence, our results can underestimate associations.  
 
CONCLUSIONS 
 
In conclusion, our results show that there is a high rate of 
MCI among elderly Filipinos with type 2 diabetes despite 
having relatively well-controlled disease and 
comorbidities. Attainment of higher years of education is 
significantly associated with lower odds of having MCI. 
Larger studies involving non-diabetic population are 

suggested to estimate baseline rate of MCI among Filipino 
elderly and investigate further association of factors.  
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median duration of diabetes was 12 years. The 
participants had relatively well-controlled diabetes, blood 
pressure and serum lipids.  
 
Using MoCA-P tool, sixty of 133 participants (45%) had 
MCI. Patients with MCI had significantly lower 
educational attainment. Other variables did not vary 
between the groups. The mean scores of patients with MCI 
reached at least 50% of perfect scores in visuo-
spatial/executive function, attention and orientation. They 
scored poorly in language and recall.  
 
Table 2 summarizes the results of univariate logistic 
regression analysis. Without correcting for other factors, 
increasing age, obesity, and high blood pressure appear to 
increase the odds of having MCI, while high HDL 
suggests protection although these were not significant. 
Having more than 12 years of education (OR 0.41, CI 0.20, 
0.84, p-value 0.015) is significantly associated with lower 
risk of MCI. Years of education, smoking, 
overweight/obesity, abdominal obesity, systolic BP and 
triglyceride reached statistical significance (p<0.2) to be 
included in the multivariate logistic regression modelling. 
 
After multivariate logistic regression analysis using 
stepwise backward elimination and removal of non-
significant confounders and collinear variables, having 
more than 12 years of education (OR 0.38 CI 0.18, 0.80, 
p-value 0.010) was the only factor left to be significantly 
associated with MCI. 
 
DISCUSSION 
 
The results of this study revealed a higher rate (45%) of 
MCI among elderly Filipinos compared to the 31.5%3 and 

32.7%4 reported prevalence among Korean and Polish 

population respectively. Prevalence rates of MCI vary 
among studies due to different tools and cut-offs used or 
in the characteristics of the study participants involved. 
All these three studies used the same MCI assessment tool 
with locally validated cut-offs used to define MCI.  
 
The population in the foreign studies were even older 
(mean age of ≥70 years) and have almost the same 
duration of diabetes (8-12 years) and HBA1c (7.5%) as the 
participants in this study. The Polish study reported even 
lower years of education (mean duration of 9.7 years). 
Considering the inherent characteristics of our population, 
it is also important to note that this study was conducted 
in a public hospital where most of the patients belong to 
the lower socioeconomic status, which would explain the 
lower educational attainment. This can possibly 
overestimate the rate of MCI. Although a baseline rate of 
MCI among the general population should be sought, this 
high rate among diabetics suggests that greater efforts on 
prevention, early detection and delaying progression to 
dementia are warranted.  
 
It is interesting that during the screening process in this 
study, we found a rate of 23% of possible anxiety and 
depression among elderly Filipinos with type 2 diabetes. 
This post hoc data approximates 29.7% recorded in the 
Polish study.4 As these can also affect patients’ adherence 
to treatment of diabetes, this aspect must also be looked 
into by the physicians and caregivers.  
 
The domains in which our participants with MCI scored 
poorly include language and recall. This is inconsistent 
with the report from the Shanghai Aging Study and Mayo 
Clinic Study of Aging that diabetes is associated with 
worse executive function.21 Although this could be due to 
the difference in the tools used, this can be seen as an 

Table 2. Univariate logistic regression analysis of factors associated with mild cognitive impairment 
Variables Unadjusted Odds Ratio 95% Confidence Interval P-value 

Age, years 1.01 (0.95, 1.09) 0.646 
Sex, females 1.6 (0.73, 3.34) 0.249 
Married 1.25 (0.34, 4.67) 0.736 
≥12 years of education 0.41 (0.20, 0.84) 0.015 
Duration of diabetes, years 1.0 (0.96, 1.04) 0.959 
Treatment  
   Insulin 
   ≥2 OHA 

 
0.82 
0.87 

 
(0.4, 1.71) 
(0.42, 1.77) 

 
0.603 
0.694 

Comorbidities  
   Hypertension 
   Dyslipidemia 
   Ischemic Heart Disease 
   Heart Failure 
   Chronic Kidney Disease 

 
0.95 
1.05 
1.11 
0.9 
1.1 

 
(0.30, 3) 
(0.52, 2.1) 
(0.42, 2.94) 
(0.35, 2.3) 
(0.49, 2.44) 

 
0.937 
0.898 
0.831 
0.821 
0.818 

Smoking 0.49 (0.23, 1.05) 0.066 
Hypoglycemia 0.81 (0.37, 1.78) 0.593 
Overweight/Obese 2.08 (0.94, 4.6) 0.071 
Abdominal Obesity 1.76 (0.83, 3.74) 0.141 
Systolic BP 1.02 (0.99, 1.05) 0.116 
Diastolic BP 1.02 (0.98, 1.06) 0.254 
HBA1c 0.94 (0.78, 1.13) 0.502 
Triglyceride  1 (1, 1.01) 0.113 
HDL 0.97 (0.94, 1) 0.736 
Non-HDL 1 (1, 1.01) 0.444 
Microvascular complications 
   Retinopathy  
   Neuropathy 
   Nephropathy  

 
1.45 
1.02 
1.64 

 
(0.68, 3.11) 
(0.41, 2.55) 
(0.61, 4.42) 

 
0.338 
0.972 
0.327 
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advantage since effective self-care in diabetes requires a 
complex behavioral regimen involving executive function. 
An intact executive function among our patients would 
translate to the ability to make sustained efforts in 
overriding habits like dietary indiscretion and sedentary 
lifestyle that are challenges in the management of diabetes.  
 
The results of the univariate logistic regression analysis 
showed that increasing age, high blood pressure and 
obesity appear to increase the likelihood of having MCI 
although they were not significant. These findings are 
consistent with other studies that showed association of 
these factors with worse cognitive performance.3-5,7,19 The 
relation of hypertension to cognitive impairment is 
attributed to vascular dysfunction compromising blood 
and glucose supply to the brain as well as reduced 
clearance of substances causing oxidative stress and 
eventually neuronal degeneration. On the other hand, 
high HDL showed a trend towards decreased likelihood of 
MCI although, again, it was not significant. Several studies 
have reported the association of lower HDL and cognitive 
impairment.7,22-24 Proposed mechanisms of HDL as a 
negative risk factor to cognitive impairment include its 
anti-inflammatory properties and prevention of 
aggregation and polymerization of β-amyloid.25  
 
After the multivariate logistic regression analysis, we have 
demonstrated that having more than 12 years of education 
is significantly associated with lower odds of having MCI. 
A study among Chinese elderly showed the same 
association. It is postulated in the cognitive reserve 
hypothesis that higher level of education increases 
neuronal plasticity and connectivity.26 Increasing 
educational opportunities then can be regarded as a 
potential strategy in decreasing the odds of having 
cognitive impairment in later life.  
 
The single result of this analysis suggests that factors 
associated with development of MCI could be non-
diabetes related. There are several limitations in this study 
though. The participants in this study showed relatively 
well-controlled glucose, BP and serum lipids. This is a 
cross-sectional study in which only one HBA1c value was 
used and previous glycemic control measures were not 
considered. This could possibly explain the lack of 
association between HBA1c and several parameters to 
MCI. The stringent inclusion and exclusion criteria also 
prevented us from including patients who were too sick, 
with unstable comorbidities and worse complications, 
hence, our results can underestimate associations.  
 
CONCLUSIONS 
 
In conclusion, our results show that there is a high rate of 
MCI among elderly Filipinos with type 2 diabetes despite 
having relatively well-controlled disease and 
comorbidities. Attainment of higher years of education is 
significantly associated with lower odds of having MCI. 
Larger studies involving non-diabetic population are 

suggested to estimate baseline rate of MCI among Filipino 
elderly and investigate further association of factors.  
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median duration of diabetes was 12 years. The 
participants had relatively well-controlled diabetes, blood 
pressure and serum lipids.  
 
Using MoCA-P tool, sixty of 133 participants (45%) had 
MCI. Patients with MCI had significantly lower 
educational attainment. Other variables did not vary 
between the groups. The mean scores of patients with MCI 
reached at least 50% of perfect scores in visuo-
spatial/executive function, attention and orientation. They 
scored poorly in language and recall.  
 
Table 2 summarizes the results of univariate logistic 
regression analysis. Without correcting for other factors, 
increasing age, obesity, and high blood pressure appear to 
increase the odds of having MCI, while high HDL 
suggests protection although these were not significant. 
Having more than 12 years of education (OR 0.41, CI 0.20, 
0.84, p-value 0.015) is significantly associated with lower 
risk of MCI. Years of education, smoking, 
overweight/obesity, abdominal obesity, systolic BP and 
triglyceride reached statistical significance (p<0.2) to be 
included in the multivariate logistic regression modelling. 
 
After multivariate logistic regression analysis using 
stepwise backward elimination and removal of non-
significant confounders and collinear variables, having 
more than 12 years of education (OR 0.38 CI 0.18, 0.80, 
p-value 0.010) was the only factor left to be significantly 
associated with MCI. 
 
DISCUSSION 
 
The results of this study revealed a higher rate (45%) of 
MCI among elderly Filipinos compared to the 31.5%3 and 

32.7%4 reported prevalence among Korean and Polish 

population respectively. Prevalence rates of MCI vary 
among studies due to different tools and cut-offs used or 
in the characteristics of the study participants involved. 
All these three studies used the same MCI assessment tool 
with locally validated cut-offs used to define MCI.  
 
The population in the foreign studies were even older 
(mean age of ≥70 years) and have almost the same 
duration of diabetes (8-12 years) and HBA1c (7.5%) as the 
participants in this study. The Polish study reported even 
lower years of education (mean duration of 9.7 years). 
Considering the inherent characteristics of our population, 
it is also important to note that this study was conducted 
in a public hospital where most of the patients belong to 
the lower socioeconomic status, which would explain the 
lower educational attainment. This can possibly 
overestimate the rate of MCI. Although a baseline rate of 
MCI among the general population should be sought, this 
high rate among diabetics suggests that greater efforts on 
prevention, early detection and delaying progression to 
dementia are warranted.  
 
It is interesting that during the screening process in this 
study, we found a rate of 23% of possible anxiety and 
depression among elderly Filipinos with type 2 diabetes. 
This post hoc data approximates 29.7% recorded in the 
Polish study.4 As these can also affect patients’ adherence 
to treatment of diabetes, this aspect must also be looked 
into by the physicians and caregivers.  
 
The domains in which our participants with MCI scored 
poorly include language and recall. This is inconsistent 
with the report from the Shanghai Aging Study and Mayo 
Clinic Study of Aging that diabetes is associated with 
worse executive function.21 Although this could be due to 
the difference in the tools used, this can be seen as an 

Table 2. Univariate logistic regression analysis of factors associated with mild cognitive impairment 
Variables Unadjusted Odds Ratio 95% Confidence Interval P-value 

Age, years 1.01 (0.95, 1.09) 0.646 
Sex, females 1.6 (0.73, 3.34) 0.249 
Married 1.25 (0.34, 4.67) 0.736 
≥12 years of education 0.41 (0.20, 0.84) 0.015 
Duration of diabetes, years 1.0 (0.96, 1.04) 0.959 
Treatment  
   Insulin 
   ≥2 OHA 

 
0.82 
0.87 

 
(0.4, 1.71) 
(0.42, 1.77) 

 
0.603 
0.694 

Comorbidities  
   Hypertension 
   Dyslipidemia 
   Ischemic Heart Disease 
   Heart Failure 
   Chronic Kidney Disease 

 
0.95 
1.05 
1.11 
0.9 
1.1 

 
(0.30, 3) 
(0.52, 2.1) 
(0.42, 2.94) 
(0.35, 2.3) 
(0.49, 2.44) 

 
0.937 
0.898 
0.831 
0.821 
0.818 

Smoking 0.49 (0.23, 1.05) 0.066 
Hypoglycemia 0.81 (0.37, 1.78) 0.593 
Overweight/Obese 2.08 (0.94, 4.6) 0.071 
Abdominal Obesity 1.76 (0.83, 3.74) 0.141 
Systolic BP 1.02 (0.99, 1.05) 0.116 
Diastolic BP 1.02 (0.98, 1.06) 0.254 
HBA1c 0.94 (0.78, 1.13) 0.502 
Triglyceride  1 (1, 1.01) 0.113 
HDL 0.97 (0.94, 1) 0.736 
Non-HDL 1 (1, 1.01) 0.444 
Microvascular complications 
   Retinopathy  
   Neuropathy 
   Nephropathy  

 
1.45 
1.02 
1.64 

 
(0.68, 3.11) 
(0.41, 2.55) 
(0.61, 4.42) 

 
0.338 
0.972 
0.327 
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advantage since effective self-care in diabetes requires a 
complex behavioral regimen involving executive function. 
An intact executive function among our patients would 
translate to the ability to make sustained efforts in 
overriding habits like dietary indiscretion and sedentary 
lifestyle that are challenges in the management of diabetes.  
 
The results of the univariate logistic regression analysis 
showed that increasing age, high blood pressure and 
obesity appear to increase the likelihood of having MCI 
although they were not significant. These findings are 
consistent with other studies that showed association of 
these factors with worse cognitive performance.3-5,7,19 The 
relation of hypertension to cognitive impairment is 
attributed to vascular dysfunction compromising blood 
and glucose supply to the brain as well as reduced 
clearance of substances causing oxidative stress and 
eventually neuronal degeneration. On the other hand, 
high HDL showed a trend towards decreased likelihood of 
MCI although, again, it was not significant. Several studies 
have reported the association of lower HDL and cognitive 
impairment.7,22-24 Proposed mechanisms of HDL as a 
negative risk factor to cognitive impairment include its 
anti-inflammatory properties and prevention of 
aggregation and polymerization of β-amyloid.25  
 
After the multivariate logistic regression analysis, we have 
demonstrated that having more than 12 years of education 
is significantly associated with lower odds of having MCI. 
A study among Chinese elderly showed the same 
association. It is postulated in the cognitive reserve 
hypothesis that higher level of education increases 
neuronal plasticity and connectivity.26 Increasing 
educational opportunities then can be regarded as a 
potential strategy in decreasing the odds of having 
cognitive impairment in later life.  
 
The single result of this analysis suggests that factors 
associated with development of MCI could be non-
diabetes related. There are several limitations in this study 
though. The participants in this study showed relatively 
well-controlled glucose, BP and serum lipids. This is a 
cross-sectional study in which only one HBA1c value was 
used and previous glycemic control measures were not 
considered. This could possibly explain the lack of 
association between HBA1c and several parameters to 
MCI. The stringent inclusion and exclusion criteria also 
prevented us from including patients who were too sick, 
with unstable comorbidities and worse complications, 
hence, our results can underestimate associations.  
 
CONCLUSIONS 
 
In conclusion, our results show that there is a high rate of 
MCI among elderly Filipinos with type 2 diabetes despite 
having relatively well-controlled disease and 
comorbidities. Attainment of higher years of education is 
significantly associated with lower odds of having MCI. 
Larger studies involving non-diabetic population are 

suggested to estimate baseline rate of MCI among Filipino 
elderly and investigate further association of factors.  
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median duration of diabetes was 12 years. The 
participants had relatively well-controlled diabetes, blood 
pressure and serum lipids.  
 
Using MoCA-P tool, sixty of 133 participants (45%) had 
MCI. Patients with MCI had significantly lower 
educational attainment. Other variables did not vary 
between the groups. The mean scores of patients with MCI 
reached at least 50% of perfect scores in visuo-
spatial/executive function, attention and orientation. They 
scored poorly in language and recall.  
 
Table 2 summarizes the results of univariate logistic 
regression analysis. Without correcting for other factors, 
increasing age, obesity, and high blood pressure appear to 
increase the odds of having MCI, while high HDL 
suggests protection although these were not significant. 
Having more than 12 years of education (OR 0.41, CI 0.20, 
0.84, p-value 0.015) is significantly associated with lower 
risk of MCI. Years of education, smoking, 
overweight/obesity, abdominal obesity, systolic BP and 
triglyceride reached statistical significance (p<0.2) to be 
included in the multivariate logistic regression modelling. 
 
After multivariate logistic regression analysis using 
stepwise backward elimination and removal of non-
significant confounders and collinear variables, having 
more than 12 years of education (OR 0.38 CI 0.18, 0.80, 
p-value 0.010) was the only factor left to be significantly 
associated with MCI. 
 
DISCUSSION 
 
The results of this study revealed a higher rate (45%) of 
MCI among elderly Filipinos compared to the 31.5%3 and 

32.7%4 reported prevalence among Korean and Polish 

population respectively. Prevalence rates of MCI vary 
among studies due to different tools and cut-offs used or 
in the characteristics of the study participants involved. 
All these three studies used the same MCI assessment tool 
with locally validated cut-offs used to define MCI.  
 
The population in the foreign studies were even older 
(mean age of ≥70 years) and have almost the same 
duration of diabetes (8-12 years) and HBA1c (7.5%) as the 
participants in this study. The Polish study reported even 
lower years of education (mean duration of 9.7 years). 
Considering the inherent characteristics of our population, 
it is also important to note that this study was conducted 
in a public hospital where most of the patients belong to 
the lower socioeconomic status, which would explain the 
lower educational attainment. This can possibly 
overestimate the rate of MCI. Although a baseline rate of 
MCI among the general population should be sought, this 
high rate among diabetics suggests that greater efforts on 
prevention, early detection and delaying progression to 
dementia are warranted.  
 
It is interesting that during the screening process in this 
study, we found a rate of 23% of possible anxiety and 
depression among elderly Filipinos with type 2 diabetes. 
This post hoc data approximates 29.7% recorded in the 
Polish study.4 As these can also affect patients’ adherence 
to treatment of diabetes, this aspect must also be looked 
into by the physicians and caregivers.  
 
The domains in which our participants with MCI scored 
poorly include language and recall. This is inconsistent 
with the report from the Shanghai Aging Study and Mayo 
Clinic Study of Aging that diabetes is associated with 
worse executive function.21 Although this could be due to 
the difference in the tools used, this can be seen as an 

Table 2. Univariate logistic regression analysis of factors associated with mild cognitive impairment 
Variables Unadjusted Odds Ratio 95% Confidence Interval P-value 

Age, years 1.01 (0.95, 1.09) 0.646 
Sex, females 1.6 (0.73, 3.34) 0.249 
Married 1.25 (0.34, 4.67) 0.736 
≥12 years of education 0.41 (0.20, 0.84) 0.015 
Duration of diabetes, years 1.0 (0.96, 1.04) 0.959 
Treatment  
   Insulin 
   ≥2 OHA 

 
0.82 
0.87 

 
(0.4, 1.71) 
(0.42, 1.77) 

 
0.603 
0.694 

Comorbidities  
   Hypertension 
   Dyslipidemia 
   Ischemic Heart Disease 
   Heart Failure 
   Chronic Kidney Disease 

 
0.95 
1.05 
1.11 
0.9 
1.1 

 
(0.30, 3) 
(0.52, 2.1) 
(0.42, 2.94) 
(0.35, 2.3) 
(0.49, 2.44) 

 
0.937 
0.898 
0.831 
0.821 
0.818 

Smoking 0.49 (0.23, 1.05) 0.066 
Hypoglycemia 0.81 (0.37, 1.78) 0.593 
Overweight/Obese 2.08 (0.94, 4.6) 0.071 
Abdominal Obesity 1.76 (0.83, 3.74) 0.141 
Systolic BP 1.02 (0.99, 1.05) 0.116 
Diastolic BP 1.02 (0.98, 1.06) 0.254 
HBA1c 0.94 (0.78, 1.13) 0.502 
Triglyceride  1 (1, 1.01) 0.113 
HDL 0.97 (0.94, 1) 0.736 
Non-HDL 1 (1, 1.01) 0.444 
Microvascular complications 
   Retinopathy  
   Neuropathy 
   Nephropathy  

 
1.45 
1.02 
1.64 

 
(0.68, 3.11) 
(0.41, 2.55) 
(0.61, 4.42) 

 
0.338 
0.972 
0.327 
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advantage since effective self-care in diabetes requires a 
complex behavioral regimen involving executive function. 
An intact executive function among our patients would 
translate to the ability to make sustained efforts in 
overriding habits like dietary indiscretion and sedentary 
lifestyle that are challenges in the management of diabetes.  
 
The results of the univariate logistic regression analysis 
showed that increasing age, high blood pressure and 
obesity appear to increase the likelihood of having MCI 
although they were not significant. These findings are 
consistent with other studies that showed association of 
these factors with worse cognitive performance.3-5,7,19 The 
relation of hypertension to cognitive impairment is 
attributed to vascular dysfunction compromising blood 
and glucose supply to the brain as well as reduced 
clearance of substances causing oxidative stress and 
eventually neuronal degeneration. On the other hand, 
high HDL showed a trend towards decreased likelihood of 
MCI although, again, it was not significant. Several studies 
have reported the association of lower HDL and cognitive 
impairment.7,22-24 Proposed mechanisms of HDL as a 
negative risk factor to cognitive impairment include its 
anti-inflammatory properties and prevention of 
aggregation and polymerization of β-amyloid.25  
 
After the multivariate logistic regression analysis, we have 
demonstrated that having more than 12 years of education 
is significantly associated with lower odds of having MCI. 
A study among Chinese elderly showed the same 
association. It is postulated in the cognitive reserve 
hypothesis that higher level of education increases 
neuronal plasticity and connectivity.26 Increasing 
educational opportunities then can be regarded as a 
potential strategy in decreasing the odds of having 
cognitive impairment in later life.  
 
The single result of this analysis suggests that factors 
associated with development of MCI could be non-
diabetes related. There are several limitations in this study 
though. The participants in this study showed relatively 
well-controlled glucose, BP and serum lipids. This is a 
cross-sectional study in which only one HBA1c value was 
used and previous glycemic control measures were not 
considered. This could possibly explain the lack of 
association between HBA1c and several parameters to 
MCI. The stringent inclusion and exclusion criteria also 
prevented us from including patients who were too sick, 
with unstable comorbidities and worse complications, 
hence, our results can underestimate associations.  
 
CONCLUSIONS 
 
In conclusion, our results show that there is a high rate of 
MCI among elderly Filipinos with type 2 diabetes despite 
having relatively well-controlled disease and 
comorbidities. Attainment of higher years of education is 
significantly associated with lower odds of having MCI. 
Larger studies involving non-diabetic population are 

suggested to estimate baseline rate of MCI among Filipino 
elderly and investigate further association of factors.  
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median duration of diabetes was 12 years. The 
participants had relatively well-controlled diabetes, blood 
pressure and serum lipids.  
 
Using MoCA-P tool, sixty of 133 participants (45%) had 
MCI. Patients with MCI had significantly lower 
educational attainment. Other variables did not vary 
between the groups. The mean scores of patients with MCI 
reached at least 50% of perfect scores in visuo-
spatial/executive function, attention and orientation. They 
scored poorly in language and recall.  
 
Table 2 summarizes the results of univariate logistic 
regression analysis. Without correcting for other factors, 
increasing age, obesity, and high blood pressure appear to 
increase the odds of having MCI, while high HDL 
suggests protection although these were not significant. 
Having more than 12 years of education (OR 0.41, CI 0.20, 
0.84, p-value 0.015) is significantly associated with lower 
risk of MCI. Years of education, smoking, 
overweight/obesity, abdominal obesity, systolic BP and 
triglyceride reached statistical significance (p<0.2) to be 
included in the multivariate logistic regression modelling. 
 
After multivariate logistic regression analysis using 
stepwise backward elimination and removal of non-
significant confounders and collinear variables, having 
more than 12 years of education (OR 0.38 CI 0.18, 0.80, 
p-value 0.010) was the only factor left to be significantly 
associated with MCI. 
 
DISCUSSION 
 
The results of this study revealed a higher rate (45%) of 
MCI among elderly Filipinos compared to the 31.5%3 and 

32.7%4 reported prevalence among Korean and Polish 

population respectively. Prevalence rates of MCI vary 
among studies due to different tools and cut-offs used or 
in the characteristics of the study participants involved. 
All these three studies used the same MCI assessment tool 
with locally validated cut-offs used to define MCI.  
 
The population in the foreign studies were even older 
(mean age of ≥70 years) and have almost the same 
duration of diabetes (8-12 years) and HBA1c (7.5%) as the 
participants in this study. The Polish study reported even 
lower years of education (mean duration of 9.7 years). 
Considering the inherent characteristics of our population, 
it is also important to note that this study was conducted 
in a public hospital where most of the patients belong to 
the lower socioeconomic status, which would explain the 
lower educational attainment. This can possibly 
overestimate the rate of MCI. Although a baseline rate of 
MCI among the general population should be sought, this 
high rate among diabetics suggests that greater efforts on 
prevention, early detection and delaying progression to 
dementia are warranted.  
 
It is interesting that during the screening process in this 
study, we found a rate of 23% of possible anxiety and 
depression among elderly Filipinos with type 2 diabetes. 
This post hoc data approximates 29.7% recorded in the 
Polish study.4 As these can also affect patients’ adherence 
to treatment of diabetes, this aspect must also be looked 
into by the physicians and caregivers.  
 
The domains in which our participants with MCI scored 
poorly include language and recall. This is inconsistent 
with the report from the Shanghai Aging Study and Mayo 
Clinic Study of Aging that diabetes is associated with 
worse executive function.21 Although this could be due to 
the difference in the tools used, this can be seen as an 

Table 2. Univariate logistic regression analysis of factors associated with mild cognitive impairment 
Variables Unadjusted Odds Ratio 95% Confidence Interval P-value 

Age, years 1.01 (0.95, 1.09) 0.646 
Sex, females 1.6 (0.73, 3.34) 0.249 
Married 1.25 (0.34, 4.67) 0.736 
≥12 years of education 0.41 (0.20, 0.84) 0.015 
Duration of diabetes, years 1.0 (0.96, 1.04) 0.959 
Treatment  
   Insulin 
   ≥2 OHA 

 
0.82 
0.87 

 
(0.4, 1.71) 
(0.42, 1.77) 

 
0.603 
0.694 

Comorbidities  
   Hypertension 
   Dyslipidemia 
   Ischemic Heart Disease 
   Heart Failure 
   Chronic Kidney Disease 

 
0.95 
1.05 
1.11 
0.9 
1.1 

 
(0.30, 3) 
(0.52, 2.1) 
(0.42, 2.94) 
(0.35, 2.3) 
(0.49, 2.44) 

 
0.937 
0.898 
0.831 
0.821 
0.818 

Smoking 0.49 (0.23, 1.05) 0.066 
Hypoglycemia 0.81 (0.37, 1.78) 0.593 
Overweight/Obese 2.08 (0.94, 4.6) 0.071 
Abdominal Obesity 1.76 (0.83, 3.74) 0.141 
Systolic BP 1.02 (0.99, 1.05) 0.116 
Diastolic BP 1.02 (0.98, 1.06) 0.254 
HBA1c 0.94 (0.78, 1.13) 0.502 
Triglyceride  1 (1, 1.01) 0.113 
HDL 0.97 (0.94, 1) 0.736 
Non-HDL 1 (1, 1.01) 0.444 
Microvascular complications 
   Retinopathy  
   Neuropathy 
   Nephropathy  

 
1.45 
1.02 
1.64 

 
(0.68, 3.11) 
(0.41, 2.55) 
(0.61, 4.42) 

 
0.338 
0.972 
0.327 
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Abstract 
 
Background. Asians with Graves’ ophthalmopathy (GO) may have earlier compressive features due to narrower orbital 
apex and increased orbital volume.  
 
Objective. To determine the risk factors associated with activity and severity of GO among adults.  
 
Methodology. This was a cross-sectional analytical study of 163 adults with Graves’ disease (GD) from the outpatient clinics 
of the Philippine General Hospital. Demographics, clinical data, thyrotropin receptor antibody (TRAb) and urine iodine 
(UIE) levels were obtained. All participants were evaluated for activity and severity of GO by a single ophthalmologist.  
 
Results. The population was predominantly composed of females (81%) and nonsmokers (69%), with a mean age of 35 
+ 11 years and median GD duration of 2 years. Median TRAb was 8.9 U/L while UIE was 171 mcg/L. Eight percent 
exhibited active GO, with 85% having mild disease. Multivariate analysis showed male sex to be associated with severe 
disease (OR 3.71, p=0.041), while elevated TRAb was associated with both active (OR 1.03, p=0.002) and severe GO 
(OR 1.02, p=0.007). 
 
Conclusion. Lower rates of active and severe GO were seen compared to previous reports. In this population of 
predominantly nonsmokers, elevated TRAb emerged as a risk factor for active and severe GO.  
 
KeyÊwords:ÊGraves’Êophthalmopathy,ÊGraves’Êdisease,ÊthyrotropinÊreceptorÊantibodyÊÊ

 
INTRODUCTION 
 
Graves’ ophthalmopathy (GO) is the most common 
extrathyroidal manifestation of Graves’ disease (GD).1 It is 
the most frequent orbital disorder and is the most 
common cause of unilateral and bilateral proptosis in 
adults.2-4 Internationally, it is detectable in approximately 
10 to 60% of GD patients.5 The prevalence of GO in Asians 
with hyperthyroidism was noted to be between 35% to 
60%.6-7 Locally, prevalence of GO was 48%, occurring more 
frequently among patients aged between 30 and 49 years. 
The most common signs were eyelid retraction, proptosis, 
and lid lag.2 Unpublished reports show that GO comprised 
24% of ophthalmology consults and was the leading cause 
of initial consult at the Orbit Clinic of the University of the 
Philippines-Philippine General Hospital (UP-PGH) in 2013 
(unpublished data). 
 
The major clinical risk factor for developing thyroid eye 
disease is smoking.1,8 Smokers are estimated to represent 
64% of patients with GD and GO.9 The risk of GO is found 

to be related to active smoking and is proportional to the 
number of cigarettes smoked per day. Previous smokers 
were also found to have significantly lower risk than 
current smokers.10  
 
Other risk factors previously studied included genetic 
polymorphisms of the thyrotropin receptor. At present, 
genetic testing is not yet warranted as none of the 
polymorphisms impart a high enough risk of GO.10 
Thyrotropin receptor antibody (TRAb) may be useful in 
predicting course of GD and response to therapy but it is 
unknown if they are predictive of GO development.10  
 
Iodine-replete areas show an increased incidence of 
autoimmune thyroid disease but its association with the 
development and progression of GO in Western countries 
has not been shown.11 The Philippines is now considered 
an iodine-sufficient area based on a median urinary iodine 
level of 133 µg/L.12 Iodine status showed no relation to the 
occurrence or progression of GO in a Danish population,11 
however, there are still no Philippine data at the moment.  
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Abstract 
 
Background. Asians with Graves’ ophthalmopathy (GO) may have earlier compressive features due to narrower orbital 
apex and increased orbital volume.  
 
Objective. To determine the risk factors associated with activity and severity of GO among adults.  
 
Methodology. This was a cross-sectional analytical study of 163 adults with Graves’ disease (GD) from the outpatient clinics 
of the Philippine General Hospital. Demographics, clinical data, thyrotropin receptor antibody (TRAb) and urine iodine 
(UIE) levels were obtained. All participants were evaluated for activity and severity of GO by a single ophthalmologist.  
 
Results. The population was predominantly composed of females (81%) and nonsmokers (69%), with a mean age of 35 
+ 11 years and median GD duration of 2 years. Median TRAb was 8.9 U/L while UIE was 171 mcg/L. Eight percent 
exhibited active GO, with 85% having mild disease. Multivariate analysis showed male sex to be associated with severe 
disease (OR 3.71, p=0.041), while elevated TRAb was associated with both active (OR 1.03, p=0.002) and severe GO 
(OR 1.02, p=0.007). 
 
Conclusion. Lower rates of active and severe GO were seen compared to previous reports. In this population of 
predominantly nonsmokers, elevated TRAb emerged as a risk factor for active and severe GO.  
 
KeyÊwords:ÊGraves’Êophthalmopathy,ÊGraves’Êdisease,ÊthyrotropinÊreceptorÊantibodyÊÊ

 
INTRODUCTION 
 
Graves’ ophthalmopathy (GO) is the most common 
extrathyroidal manifestation of Graves’ disease (GD).1 It is 
the most frequent orbital disorder and is the most 
common cause of unilateral and bilateral proptosis in 
adults.2-4 Internationally, it is detectable in approximately 
10 to 60% of GD patients.5 The prevalence of GO in Asians 
with hyperthyroidism was noted to be between 35% to 
60%.6-7 Locally, prevalence of GO was 48%, occurring more 
frequently among patients aged between 30 and 49 years. 
The most common signs were eyelid retraction, proptosis, 
and lid lag.2 Unpublished reports show that GO comprised 
24% of ophthalmology consults and was the leading cause 
of initial consult at the Orbit Clinic of the University of the 
Philippines-Philippine General Hospital (UP-PGH) in 2013 
(unpublished data). 
 
The major clinical risk factor for developing thyroid eye 
disease is smoking.1,8 Smokers are estimated to represent 
64% of patients with GD and GO.9 The risk of GO is found 

to be related to active smoking and is proportional to the 
number of cigarettes smoked per day. Previous smokers 
were also found to have significantly lower risk than 
current smokers.10  
 
Other risk factors previously studied included genetic 
polymorphisms of the thyrotropin receptor. At present, 
genetic testing is not yet warranted as none of the 
polymorphisms impart a high enough risk of GO.10 
Thyrotropin receptor antibody (TRAb) may be useful in 
predicting course of GD and response to therapy but it is 
unknown if they are predictive of GO development.10  
 
Iodine-replete areas show an increased incidence of 
autoimmune thyroid disease but its association with the 
development and progression of GO in Western countries 
has not been shown.11 The Philippines is now considered 
an iodine-sufficient area based on a median urinary iodine 
level of 133 µg/L.12 Iodine status showed no relation to the 
occurrence or progression of GO in a Danish population,11 
however, there are still no Philippine data at the moment.  
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The following data were collected from each patient: age 
in years, sex, history of thyroid storm, presence of 
comorbidities (such as diabetes, hypertension and other 
autoimmune disorders), history of atopy, current 
glucocorticoid use, family history of thyroid disease, 
duration of GD, antithyroid drug (ATD) used, duration of 
ATD treatment, and current FT4 level. A FT4 level greater 
than 24 pmol/L was considered to be elevated. For 
females, the following information were also obtained: age 
of menarche, late menopause (with late menopause being 
defined as cessation of menses >51 years of age), and 
current oral contraceptive (OCP) use. Socioeconomic 
status was measured by monthly household income. High 
income class were defined as those households earning 
greater than PhP 2,393,125 (USD 47,537) annually or PhP 
199,927 (USD 3,971) per month. Low income class were 
those with an annual income less than PhP 294,296 (USD 
5,846) or PhP 24,524 (USD 487) per month. Those with an 
annual income falling between these amounts were 
classified as middle income households based on cluster 
analysis of population data and Consumer Price Index by 
the National Statistical Coordination Board.23 Smoking 
history was reported as those who never smoked, 
previous smoker (defined as cessation of smoking before 
the diagnosis of GD) and current smokers. 
 
All participants were then assessed at the Orbit Clinic for a 
complete ophthalmologic evaluation to determine 
presence or absence of GO. A board-certified 
ophthalmologist who was undergoing subspecialty 
training in Orbit performed the examination. Using the 
criteria of the American Academy of Ophthalmology 
guidelines,2 GO was diagnosed if eyelid retraction occurs 
together with objective evidence of thyroid dysfunction, or 
exophthalmos, or optic-nerve dysfunction, or extraocular-
muscle involvement. If eyelid retraction is absent, then GO 
may be diagnosed only if exophthalmos, optic nerve 
involvement, or restrictive extraocular myopathy coexists 
with thyroid dysfunction and no other causes for the 
ophthalmologic features are apparent. 
 
Disease activity was assessed based on the Modified 
Clinical Activity Score (CAS) of the European Group on 
Graves’ Orbitopathy (EUGOGO)19 as described by Mourits 
et al., using clinical features of inflammation. The CAS will 
be based on the presence of each clinical feature for every 
patient. One point will be given for every criteria present: 
spontaneous retrobulbar pain, gaze-evoked orbital pain, 
eyelid swelling, eyelid erythema, conjunctival swelling or 
edema, conjunctival redness, and inflammation of the 
caruncle or plica. A CAS ≥3/7 indicates active GO. Patients 
found to have active GO were managed accordingly. 
 
Disease severity was based on the classification of 
EUGOGO19 with modifications used at the Orbit Clinic of 
the Philippine General Hospital. Severity was classified as 
mild, moderate to severe, or sight-threatening based on 

one or more of the following: lid retraction, soft tissue 
involvement, degree of proptosis, presence of diplopia, 
corneal exposure, and optic nerve involvement. Lid 
retraction was measured based on the distance of the 
upper or lower lid margins to the corneal light reflex, 
otherwise known as margin reflex distance (MRD). 
Measurement was done using a single millimeter ruler. 
Soft tissue involvement was determined based on the 
presence of periorbital swelling. The degree of proptosis 
was measured using a Hertel exophthalmometer. The 
normal value for Filipinos is between 10 to 19.5 mm. 
Proptosis was present if the measurement exceeded 19.5 
mm, or if there was a difference of 3 or more between the 
two eyes. The presence of relative afferent pupillary defect 
(RAPD) pointed to optic nerve involvement. 
 
A patient was diagnosed to have mild GO if any of the 
following were present: the MRD is less than 2 mm or if 
the upper lid retraction measures 4 or 5 mm, mild soft 
tissue involvement, degree of proptosis is less than 3 mm 
above the normal limit for Filipinos, no or transient 
diplopia, if corneal exposure is responsive to lubricants, 
and there is absent RAPD. A patient was diagnosed to 
have moderate-to-severe GO if any of the following are 
present: MRD >2 mm or upper lid >5 mm, presence of 
festooning or overhang of tissue, degree of proptosis is >3 
mm above the normal limit for Filipinos, inconstant or 
constant diplopia, and negative RAPD. A patient was 
diagnosed to have sight-threatening GO if there is corneal 
breakdown and/or optic nerve involvement.  
 
After ophthalmic evaluation, TRAb determination was 
done using a commercial receptor assay utilizing I125-
labelled TSH (Immunotech s.r.o-Radiova 1, Prague, Czech 
Republic). Normal level is <1.0 U/L. Values between 1.1 to 
1.5 U/L are considered equivocal. Values greater than 1.5 
U/L were considered positive. Those found to have 
negative or equivocal TRAb titers underwent thyroid scan 
to determine uptake. A spot urine specimen was then 
collected for urinary iodine excretion (UIE) to determine 
iodine nutrition in this population. The urine specimens 
were sent to the Food and Nutrition Research Institute for 
processing using ammonium persulfate digestion with 
spectrophotometric detection of the Sandell-Koltholff 
reaction. A median UIE between 100 to 199 mcg/L is 
considered reflective of adequate iodine nutrition for the 
population. All specimens were stored and discarded 
using standard laboratory procedures. 
 
This study underwent technical and ethical review by the 
hospital ethics board. Patient anonymity and 
confidentiality were maintained throughout the study.  
 
Data Analysis 
 
Data analysis was done using Stata SE version 13, and 
included both descriptive and inferential statistics. 
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Other risk factors related to autoimmunity are menarche 
at an age less than 15 years and late menopause (≥51 years 
of age) and is attributed to the estradiol effect. The use of 
oral contraceptives is said to have a protective effect 
against the development of GD due to yet unknown 
mechanisms.13 A history of allergy is related to a slower 
decrease in TSH receptor antibodies, a lower chance of GD 
remission, and increased relapse owing to elevated levels 
of IgE.13 Only an association with GD was elucidated in 
these studies but not with the development of GO. 
 
The clinical presentation may vary from very mild disease 
such as tearing, photophobia, and conjunctival injection to 
severe irreversible sight-threatening complications due to 
compressive optic neuropathy.3,14-15 Overall, 13% of 
patients without GO at baseline will develop the 
condition. Of these, 42% will have mild GO and 2.6% will 
develop moderate-severe GO over an 18-month period 
during treatment with anti-thyroid drugs. For those with 
mild GO, 58% will show spontaneous improvement over 
an 18-month period, while about 2.4% will have 
progression to moderate-severe GO.16 Approximately 6% 
of patients with GO develop optic neuropathy, a 
potentially blinding complication.17 After an acute 
inflammatory phase lasting months, the chronic phase 
follows, characterized by hypertrophy and fibrosis of 
extraocular muscles, lacrimal glands and orbital fat, with 
subcutaneous eyelid changes which are permanent and 
unresponsive to immunosuppressive treatment.14 
 
Management of GO is based on three pillars: restoration 
and maintenance of euthyroidism, smoking cessation, and 
rehabilitative surgery if warranted.18-19 It can vary from 
watchful waiting and symptomatic management of eye 
dryness in mild disease to use of corticosteroids, 
radiotherapy and surgery depending on the severity of the 
condition.19 Glucocorticoid therapy for GO has shown 
favorable response in 50 to 80% of cases, depending on 
route of administration but is not without adverse 
events.20 Trials on efficacy of orbital radiotherapy report 
conflicting results,19 and the procedure is associated with 
transient exacerbation of eye symptoms and risk of 
carcinogenesis, especially in younger patients. Orbital 
decompression as a form of rehabilitative surgery was 
associated with a 53% development of diplopia post-
operatively.21 
 
Compared to Caucasians, Asians in particular have earlier 
compressive features, increased orbital volume and a 
narrow orbital apex.17 This finding further strengthens the 
need to promote early identification of patients likely to 
have progression of the disease. In the Philippines, studies 
on associated risk factors and predictors of severity as well 
as on long term outcome of this group of patients are still 
lacking. Despite advances in treatment, there are still no 
effective means of preventing GO or reliably altering its 
course. Current therapeutic options are aimed at the 

consequences of the disease rather than the cause. 
Unfortunately, these treatments do not prevent or reverse 
the pathological changes in the orbital tissues.3 Apart from 
the medical implications of GO, data indicate that 45% of 
patients suffering from GO complained of restrictions in 
daily activities attributed to visual complaints with 38% 
reporting impaired self-perception.22  
 
The lack of effective means of preventing or reversing GO 
and the variable effectiveness of available therapeutic 
options has shifted the focus on early detection and 
identification of patients most likely to have worsening of 
the condition. 
 
This study aimed to describe the clinical profile of GD 
patients with GO, classify them based on activity and 
severity, and to determine the risk factors associated 
with the activity and severity of GO among patients at 
the UP-PGH.  
 
METHODOLOGY 
 
This was a cross-sectional analytical study done on 163 
patients recruited from the outpatient clinics of Internal 
Medicine, Ophthalmology, Otolaryngology, and Family 
Medicine at the UP-PGH, a tertiary hospital in Manila, 
Philippines. Patients included were adults age 19 and 
above who were diagnosed with GD and have consented 
to participate in the study. Those who have other causes of 
thyroid-associated orbitopathy, such as those seen in 
Hashimoto’s thyroiditis and thyroid carcinoma, were 
excluded. Those who had undergone radioactive iodine 
therapy (RAI) or thyroidectomy as definitive treatment for 
hyperthyroidism were excluded, as well as those with a 
negative TRAb coupled with a low uptake on thyroid scan.  
 
Using NCSS-PASS (Power Analysis and Sample Size) 2008 
software, the minimum sample size requirement was at 
least 105 based on the percent of patients with severe GO 
among smokers and nonsmokers (0.33 and 0.107, 
respectively, with alpha level = 5% and power = 80%). 
Adjusting for a 20% non-response rate, the minimum 
sample size requirement was set at 132. Except for the alpha 
and power levels which were set by the researchers, all 
other parameters were taken from the study by Lee et al.15 
 
All cases diagnosed with Graves’ disease at the outpatient 
clinics were screened. If found to be eligible, the 
participant was included in the study after giving consent. 
Complete history and physical examination was done by 
the principal investigator. A diagnosis of GD was made in 
the presence of hyperthyroid symptoms, laboratory 
evidence of elevated free thyroxine (FT4) and suppressed 
thyroid stimulating hormone (TSH), diffuse thyromegaly 
on ultrasound, and presence of TRAb. In the absence of 
TRAb, an increased uptake on thyroid scan confirmed the 
diagnosis. 
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The following data were collected from each patient: age 
in years, sex, history of thyroid storm, presence of 
comorbidities (such as diabetes, hypertension and other 
autoimmune disorders), history of atopy, current 
glucocorticoid use, family history of thyroid disease, 
duration of GD, antithyroid drug (ATD) used, duration of 
ATD treatment, and current FT4 level. A FT4 level greater 
than 24 pmol/L was considered to be elevated. For 
females, the following information were also obtained: age 
of menarche, late menopause (with late menopause being 
defined as cessation of menses >51 years of age), and 
current oral contraceptive (OCP) use. Socioeconomic 
status was measured by monthly household income. High 
income class were defined as those households earning 
greater than PhP 2,393,125 (USD 47,537) annually or PhP 
199,927 (USD 3,971) per month. Low income class were 
those with an annual income less than PhP 294,296 (USD 
5,846) or PhP 24,524 (USD 487) per month. Those with an 
annual income falling between these amounts were 
classified as middle income households based on cluster 
analysis of population data and Consumer Price Index by 
the National Statistical Coordination Board.23 Smoking 
history was reported as those who never smoked, 
previous smoker (defined as cessation of smoking before 
the diagnosis of GD) and current smokers. 
 
All participants were then assessed at the Orbit Clinic for a 
complete ophthalmologic evaluation to determine 
presence or absence of GO. A board-certified 
ophthalmologist who was undergoing subspecialty 
training in Orbit performed the examination. Using the 
criteria of the American Academy of Ophthalmology 
guidelines,2 GO was diagnosed if eyelid retraction occurs 
together with objective evidence of thyroid dysfunction, or 
exophthalmos, or optic-nerve dysfunction, or extraocular-
muscle involvement. If eyelid retraction is absent, then GO 
may be diagnosed only if exophthalmos, optic nerve 
involvement, or restrictive extraocular myopathy coexists 
with thyroid dysfunction and no other causes for the 
ophthalmologic features are apparent. 
 
Disease activity was assessed based on the Modified 
Clinical Activity Score (CAS) of the European Group on 
Graves’ Orbitopathy (EUGOGO)19 as described by Mourits 
et al., using clinical features of inflammation. The CAS will 
be based on the presence of each clinical feature for every 
patient. One point will be given for every criteria present: 
spontaneous retrobulbar pain, gaze-evoked orbital pain, 
eyelid swelling, eyelid erythema, conjunctival swelling or 
edema, conjunctival redness, and inflammation of the 
caruncle or plica. A CAS ≥3/7 indicates active GO. Patients 
found to have active GO were managed accordingly. 
 
Disease severity was based on the classification of 
EUGOGO19 with modifications used at the Orbit Clinic of 
the Philippine General Hospital. Severity was classified as 
mild, moderate to severe, or sight-threatening based on 

one or more of the following: lid retraction, soft tissue 
involvement, degree of proptosis, presence of diplopia, 
corneal exposure, and optic nerve involvement. Lid 
retraction was measured based on the distance of the 
upper or lower lid margins to the corneal light reflex, 
otherwise known as margin reflex distance (MRD). 
Measurement was done using a single millimeter ruler. 
Soft tissue involvement was determined based on the 
presence of periorbital swelling. The degree of proptosis 
was measured using a Hertel exophthalmometer. The 
normal value for Filipinos is between 10 to 19.5 mm. 
Proptosis was present if the measurement exceeded 19.5 
mm, or if there was a difference of 3 or more between the 
two eyes. The presence of relative afferent pupillary defect 
(RAPD) pointed to optic nerve involvement. 
 
A patient was diagnosed to have mild GO if any of the 
following were present: the MRD is less than 2 mm or if 
the upper lid retraction measures 4 or 5 mm, mild soft 
tissue involvement, degree of proptosis is less than 3 mm 
above the normal limit for Filipinos, no or transient 
diplopia, if corneal exposure is responsive to lubricants, 
and there is absent RAPD. A patient was diagnosed to 
have moderate-to-severe GO if any of the following are 
present: MRD >2 mm or upper lid >5 mm, presence of 
festooning or overhang of tissue, degree of proptosis is >3 
mm above the normal limit for Filipinos, inconstant or 
constant diplopia, and negative RAPD. A patient was 
diagnosed to have sight-threatening GO if there is corneal 
breakdown and/or optic nerve involvement.  
 
After ophthalmic evaluation, TRAb determination was 
done using a commercial receptor assay utilizing I125-
labelled TSH (Immunotech s.r.o-Radiova 1, Prague, Czech 
Republic). Normal level is <1.0 U/L. Values between 1.1 to 
1.5 U/L are considered equivocal. Values greater than 1.5 
U/L were considered positive. Those found to have 
negative or equivocal TRAb titers underwent thyroid scan 
to determine uptake. A spot urine specimen was then 
collected for urinary iodine excretion (UIE) to determine 
iodine nutrition in this population. The urine specimens 
were sent to the Food and Nutrition Research Institute for 
processing using ammonium persulfate digestion with 
spectrophotometric detection of the Sandell-Koltholff 
reaction. A median UIE between 100 to 199 mcg/L is 
considered reflective of adequate iodine nutrition for the 
population. All specimens were stored and discarded 
using standard laboratory procedures. 
 
This study underwent technical and ethical review by the 
hospital ethics board. Patient anonymity and 
confidentiality were maintained throughout the study.  
 
Data Analysis 
 
Data analysis was done using Stata SE version 13, and 
included both descriptive and inferential statistics. 
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Other risk factors related to autoimmunity are menarche 
at an age less than 15 years and late menopause (≥51 years 
of age) and is attributed to the estradiol effect. The use of 
oral contraceptives is said to have a protective effect 
against the development of GD due to yet unknown 
mechanisms.13 A history of allergy is related to a slower 
decrease in TSH receptor antibodies, a lower chance of GD 
remission, and increased relapse owing to elevated levels 
of IgE.13 Only an association with GD was elucidated in 
these studies but not with the development of GO. 
 
The clinical presentation may vary from very mild disease 
such as tearing, photophobia, and conjunctival injection to 
severe irreversible sight-threatening complications due to 
compressive optic neuropathy.3,14-15 Overall, 13% of 
patients without GO at baseline will develop the 
condition. Of these, 42% will have mild GO and 2.6% will 
develop moderate-severe GO over an 18-month period 
during treatment with anti-thyroid drugs. For those with 
mild GO, 58% will show spontaneous improvement over 
an 18-month period, while about 2.4% will have 
progression to moderate-severe GO.16 Approximately 6% 
of patients with GO develop optic neuropathy, a 
potentially blinding complication.17 After an acute 
inflammatory phase lasting months, the chronic phase 
follows, characterized by hypertrophy and fibrosis of 
extraocular muscles, lacrimal glands and orbital fat, with 
subcutaneous eyelid changes which are permanent and 
unresponsive to immunosuppressive treatment.14 
 
Management of GO is based on three pillars: restoration 
and maintenance of euthyroidism, smoking cessation, and 
rehabilitative surgery if warranted.18-19 It can vary from 
watchful waiting and symptomatic management of eye 
dryness in mild disease to use of corticosteroids, 
radiotherapy and surgery depending on the severity of the 
condition.19 Glucocorticoid therapy for GO has shown 
favorable response in 50 to 80% of cases, depending on 
route of administration but is not without adverse 
events.20 Trials on efficacy of orbital radiotherapy report 
conflicting results,19 and the procedure is associated with 
transient exacerbation of eye symptoms and risk of 
carcinogenesis, especially in younger patients. Orbital 
decompression as a form of rehabilitative surgery was 
associated with a 53% development of diplopia post-
operatively.21 
 
Compared to Caucasians, Asians in particular have earlier 
compressive features, increased orbital volume and a 
narrow orbital apex.17 This finding further strengthens the 
need to promote early identification of patients likely to 
have progression of the disease. In the Philippines, studies 
on associated risk factors and predictors of severity as well 
as on long term outcome of this group of patients are still 
lacking. Despite advances in treatment, there are still no 
effective means of preventing GO or reliably altering its 
course. Current therapeutic options are aimed at the 

consequences of the disease rather than the cause. 
Unfortunately, these treatments do not prevent or reverse 
the pathological changes in the orbital tissues.3 Apart from 
the medical implications of GO, data indicate that 45% of 
patients suffering from GO complained of restrictions in 
daily activities attributed to visual complaints with 38% 
reporting impaired self-perception.22  
 
The lack of effective means of preventing or reversing GO 
and the variable effectiveness of available therapeutic 
options has shifted the focus on early detection and 
identification of patients most likely to have worsening of 
the condition. 
 
This study aimed to describe the clinical profile of GD 
patients with GO, classify them based on activity and 
severity, and to determine the risk factors associated 
with the activity and severity of GO among patients at 
the UP-PGH.  
 
METHODOLOGY 
 
This was a cross-sectional analytical study done on 163 
patients recruited from the outpatient clinics of Internal 
Medicine, Ophthalmology, Otolaryngology, and Family 
Medicine at the UP-PGH, a tertiary hospital in Manila, 
Philippines. Patients included were adults age 19 and 
above who were diagnosed with GD and have consented 
to participate in the study. Those who have other causes of 
thyroid-associated orbitopathy, such as those seen in 
Hashimoto’s thyroiditis and thyroid carcinoma, were 
excluded. Those who had undergone radioactive iodine 
therapy (RAI) or thyroidectomy as definitive treatment for 
hyperthyroidism were excluded, as well as those with a 
negative TRAb coupled with a low uptake on thyroid scan.  
 
Using NCSS-PASS (Power Analysis and Sample Size) 2008 
software, the minimum sample size requirement was at 
least 105 based on the percent of patients with severe GO 
among smokers and nonsmokers (0.33 and 0.107, 
respectively, with alpha level = 5% and power = 80%). 
Adjusting for a 20% non-response rate, the minimum 
sample size requirement was set at 132. Except for the alpha 
and power levels which were set by the researchers, all 
other parameters were taken from the study by Lee et al.15 
 
All cases diagnosed with Graves’ disease at the outpatient 
clinics were screened. If found to be eligible, the 
participant was included in the study after giving consent. 
Complete history and physical examination was done by 
the principal investigator. A diagnosis of GD was made in 
the presence of hyperthyroid symptoms, laboratory 
evidence of elevated free thyroxine (FT4) and suppressed 
thyroid stimulating hormone (TSH), diffuse thyromegaly 
on ultrasound, and presence of TRAb. In the absence of 
TRAb, an increased uptake on thyroid scan confirmed the 
diagnosis. 
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The following data were collected from each patient: age 
in years, sex, history of thyroid storm, presence of 
comorbidities (such as diabetes, hypertension and other 
autoimmune disorders), history of atopy, current 
glucocorticoid use, family history of thyroid disease, 
duration of GD, antithyroid drug (ATD) used, duration of 
ATD treatment, and current FT4 level. A FT4 level greater 
than 24 pmol/L was considered to be elevated. For 
females, the following information were also obtained: age 
of menarche, late menopause (with late menopause being 
defined as cessation of menses >51 years of age), and 
current oral contraceptive (OCP) use. Socioeconomic 
status was measured by monthly household income. High 
income class were defined as those households earning 
greater than PhP 2,393,125 (USD 47,537) annually or PhP 
199,927 (USD 3,971) per month. Low income class were 
those with an annual income less than PhP 294,296 (USD 
5,846) or PhP 24,524 (USD 487) per month. Those with an 
annual income falling between these amounts were 
classified as middle income households based on cluster 
analysis of population data and Consumer Price Index by 
the National Statistical Coordination Board.23 Smoking 
history was reported as those who never smoked, 
previous smoker (defined as cessation of smoking before 
the diagnosis of GD) and current smokers. 
 
All participants were then assessed at the Orbit Clinic for a 
complete ophthalmologic evaluation to determine 
presence or absence of GO. A board-certified 
ophthalmologist who was undergoing subspecialty 
training in Orbit performed the examination. Using the 
criteria of the American Academy of Ophthalmology 
guidelines,2 GO was diagnosed if eyelid retraction occurs 
together with objective evidence of thyroid dysfunction, or 
exophthalmos, or optic-nerve dysfunction, or extraocular-
muscle involvement. If eyelid retraction is absent, then GO 
may be diagnosed only if exophthalmos, optic nerve 
involvement, or restrictive extraocular myopathy coexists 
with thyroid dysfunction and no other causes for the 
ophthalmologic features are apparent. 
 
Disease activity was assessed based on the Modified 
Clinical Activity Score (CAS) of the European Group on 
Graves’ Orbitopathy (EUGOGO)19 as described by Mourits 
et al., using clinical features of inflammation. The CAS will 
be based on the presence of each clinical feature for every 
patient. One point will be given for every criteria present: 
spontaneous retrobulbar pain, gaze-evoked orbital pain, 
eyelid swelling, eyelid erythema, conjunctival swelling or 
edema, conjunctival redness, and inflammation of the 
caruncle or plica. A CAS ≥3/7 indicates active GO. Patients 
found to have active GO were managed accordingly. 
 
Disease severity was based on the classification of 
EUGOGO19 with modifications used at the Orbit Clinic of 
the Philippine General Hospital. Severity was classified as 
mild, moderate to severe, or sight-threatening based on 

one or more of the following: lid retraction, soft tissue 
involvement, degree of proptosis, presence of diplopia, 
corneal exposure, and optic nerve involvement. Lid 
retraction was measured based on the distance of the 
upper or lower lid margins to the corneal light reflex, 
otherwise known as margin reflex distance (MRD). 
Measurement was done using a single millimeter ruler. 
Soft tissue involvement was determined based on the 
presence of periorbital swelling. The degree of proptosis 
was measured using a Hertel exophthalmometer. The 
normal value for Filipinos is between 10 to 19.5 mm. 
Proptosis was present if the measurement exceeded 19.5 
mm, or if there was a difference of 3 or more between the 
two eyes. The presence of relative afferent pupillary defect 
(RAPD) pointed to optic nerve involvement. 
 
A patient was diagnosed to have mild GO if any of the 
following were present: the MRD is less than 2 mm or if 
the upper lid retraction measures 4 or 5 mm, mild soft 
tissue involvement, degree of proptosis is less than 3 mm 
above the normal limit for Filipinos, no or transient 
diplopia, if corneal exposure is responsive to lubricants, 
and there is absent RAPD. A patient was diagnosed to 
have moderate-to-severe GO if any of the following are 
present: MRD >2 mm or upper lid >5 mm, presence of 
festooning or overhang of tissue, degree of proptosis is >3 
mm above the normal limit for Filipinos, inconstant or 
constant diplopia, and negative RAPD. A patient was 
diagnosed to have sight-threatening GO if there is corneal 
breakdown and/or optic nerve involvement.  
 
After ophthalmic evaluation, TRAb determination was 
done using a commercial receptor assay utilizing I125-
labelled TSH (Immunotech s.r.o-Radiova 1, Prague, Czech 
Republic). Normal level is <1.0 U/L. Values between 1.1 to 
1.5 U/L are considered equivocal. Values greater than 1.5 
U/L were considered positive. Those found to have 
negative or equivocal TRAb titers underwent thyroid scan 
to determine uptake. A spot urine specimen was then 
collected for urinary iodine excretion (UIE) to determine 
iodine nutrition in this population. The urine specimens 
were sent to the Food and Nutrition Research Institute for 
processing using ammonium persulfate digestion with 
spectrophotometric detection of the Sandell-Koltholff 
reaction. A median UIE between 100 to 199 mcg/L is 
considered reflective of adequate iodine nutrition for the 
population. All specimens were stored and discarded 
using standard laboratory procedures. 
 
This study underwent technical and ethical review by the 
hospital ethics board. Patient anonymity and 
confidentiality were maintained throughout the study.  
 
Data Analysis 
 
Data analysis was done using Stata SE version 13, and 
included both descriptive and inferential statistics. 
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Other risk factors related to autoimmunity are menarche 
at an age less than 15 years and late menopause (≥51 years 
of age) and is attributed to the estradiol effect. The use of 
oral contraceptives is said to have a protective effect 
against the development of GD due to yet unknown 
mechanisms.13 A history of allergy is related to a slower 
decrease in TSH receptor antibodies, a lower chance of GD 
remission, and increased relapse owing to elevated levels 
of IgE.13 Only an association with GD was elucidated in 
these studies but not with the development of GO. 
 
The clinical presentation may vary from very mild disease 
such as tearing, photophobia, and conjunctival injection to 
severe irreversible sight-threatening complications due to 
compressive optic neuropathy.3,14-15 Overall, 13% of 
patients without GO at baseline will develop the 
condition. Of these, 42% will have mild GO and 2.6% will 
develop moderate-severe GO over an 18-month period 
during treatment with anti-thyroid drugs. For those with 
mild GO, 58% will show spontaneous improvement over 
an 18-month period, while about 2.4% will have 
progression to moderate-severe GO.16 Approximately 6% 
of patients with GO develop optic neuropathy, a 
potentially blinding complication.17 After an acute 
inflammatory phase lasting months, the chronic phase 
follows, characterized by hypertrophy and fibrosis of 
extraocular muscles, lacrimal glands and orbital fat, with 
subcutaneous eyelid changes which are permanent and 
unresponsive to immunosuppressive treatment.14 
 
Management of GO is based on three pillars: restoration 
and maintenance of euthyroidism, smoking cessation, and 
rehabilitative surgery if warranted.18-19 It can vary from 
watchful waiting and symptomatic management of eye 
dryness in mild disease to use of corticosteroids, 
radiotherapy and surgery depending on the severity of the 
condition.19 Glucocorticoid therapy for GO has shown 
favorable response in 50 to 80% of cases, depending on 
route of administration but is not without adverse 
events.20 Trials on efficacy of orbital radiotherapy report 
conflicting results,19 and the procedure is associated with 
transient exacerbation of eye symptoms and risk of 
carcinogenesis, especially in younger patients. Orbital 
decompression as a form of rehabilitative surgery was 
associated with a 53% development of diplopia post-
operatively.21 
 
Compared to Caucasians, Asians in particular have earlier 
compressive features, increased orbital volume and a 
narrow orbital apex.17 This finding further strengthens the 
need to promote early identification of patients likely to 
have progression of the disease. In the Philippines, studies 
on associated risk factors and predictors of severity as well 
as on long term outcome of this group of patients are still 
lacking. Despite advances in treatment, there are still no 
effective means of preventing GO or reliably altering its 
course. Current therapeutic options are aimed at the 

consequences of the disease rather than the cause. 
Unfortunately, these treatments do not prevent or reverse 
the pathological changes in the orbital tissues.3 Apart from 
the medical implications of GO, data indicate that 45% of 
patients suffering from GO complained of restrictions in 
daily activities attributed to visual complaints with 38% 
reporting impaired self-perception.22  
 
The lack of effective means of preventing or reversing GO 
and the variable effectiveness of available therapeutic 
options has shifted the focus on early detection and 
identification of patients most likely to have worsening of 
the condition. 
 
This study aimed to describe the clinical profile of GD 
patients with GO, classify them based on activity and 
severity, and to determine the risk factors associated 
with the activity and severity of GO among patients at 
the UP-PGH.  
 
METHODOLOGY 
 
This was a cross-sectional analytical study done on 163 
patients recruited from the outpatient clinics of Internal 
Medicine, Ophthalmology, Otolaryngology, and Family 
Medicine at the UP-PGH, a tertiary hospital in Manila, 
Philippines. Patients included were adults age 19 and 
above who were diagnosed with GD and have consented 
to participate in the study. Those who have other causes of 
thyroid-associated orbitopathy, such as those seen in 
Hashimoto’s thyroiditis and thyroid carcinoma, were 
excluded. Those who had undergone radioactive iodine 
therapy (RAI) or thyroidectomy as definitive treatment for 
hyperthyroidism were excluded, as well as those with a 
negative TRAb coupled with a low uptake on thyroid scan.  
 
Using NCSS-PASS (Power Analysis and Sample Size) 2008 
software, the minimum sample size requirement was at 
least 105 based on the percent of patients with severe GO 
among smokers and nonsmokers (0.33 and 0.107, 
respectively, with alpha level = 5% and power = 80%). 
Adjusting for a 20% non-response rate, the minimum 
sample size requirement was set at 132. Except for the alpha 
and power levels which were set by the researchers, all 
other parameters were taken from the study by Lee et al.15 
 
All cases diagnosed with Graves’ disease at the outpatient 
clinics were screened. If found to be eligible, the 
participant was included in the study after giving consent. 
Complete history and physical examination was done by 
the principal investigator. A diagnosis of GD was made in 
the presence of hyperthyroid symptoms, laboratory 
evidence of elevated free thyroxine (FT4) and suppressed 
thyroid stimulating hormone (TSH), diffuse thyromegaly 
on ultrasound, and presence of TRAb. In the absence of 
TRAb, an increased uptake on thyroid scan confirmed the 
diagnosis. 
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The following data were collected from each patient: age 
in years, sex, history of thyroid storm, presence of 
comorbidities (such as diabetes, hypertension and other 
autoimmune disorders), history of atopy, current 
glucocorticoid use, family history of thyroid disease, 
duration of GD, antithyroid drug (ATD) used, duration of 
ATD treatment, and current FT4 level. A FT4 level greater 
than 24 pmol/L was considered to be elevated. For 
females, the following information were also obtained: age 
of menarche, late menopause (with late menopause being 
defined as cessation of menses >51 years of age), and 
current oral contraceptive (OCP) use. Socioeconomic 
status was measured by monthly household income. High 
income class were defined as those households earning 
greater than PhP 2,393,125 (USD 47,537) annually or PhP 
199,927 (USD 3,971) per month. Low income class were 
those with an annual income less than PhP 294,296 (USD 
5,846) or PhP 24,524 (USD 487) per month. Those with an 
annual income falling between these amounts were 
classified as middle income households based on cluster 
analysis of population data and Consumer Price Index by 
the National Statistical Coordination Board.23 Smoking 
history was reported as those who never smoked, 
previous smoker (defined as cessation of smoking before 
the diagnosis of GD) and current smokers. 
 
All participants were then assessed at the Orbit Clinic for a 
complete ophthalmologic evaluation to determine 
presence or absence of GO. A board-certified 
ophthalmologist who was undergoing subspecialty 
training in Orbit performed the examination. Using the 
criteria of the American Academy of Ophthalmology 
guidelines,2 GO was diagnosed if eyelid retraction occurs 
together with objective evidence of thyroid dysfunction, or 
exophthalmos, or optic-nerve dysfunction, or extraocular-
muscle involvement. If eyelid retraction is absent, then GO 
may be diagnosed only if exophthalmos, optic nerve 
involvement, or restrictive extraocular myopathy coexists 
with thyroid dysfunction and no other causes for the 
ophthalmologic features are apparent. 
 
Disease activity was assessed based on the Modified 
Clinical Activity Score (CAS) of the European Group on 
Graves’ Orbitopathy (EUGOGO)19 as described by Mourits 
et al., using clinical features of inflammation. The CAS will 
be based on the presence of each clinical feature for every 
patient. One point will be given for every criteria present: 
spontaneous retrobulbar pain, gaze-evoked orbital pain, 
eyelid swelling, eyelid erythema, conjunctival swelling or 
edema, conjunctival redness, and inflammation of the 
caruncle or plica. A CAS ≥3/7 indicates active GO. Patients 
found to have active GO were managed accordingly. 
 
Disease severity was based on the classification of 
EUGOGO19 with modifications used at the Orbit Clinic of 
the Philippine General Hospital. Severity was classified as 
mild, moderate to severe, or sight-threatening based on 

one or more of the following: lid retraction, soft tissue 
involvement, degree of proptosis, presence of diplopia, 
corneal exposure, and optic nerve involvement. Lid 
retraction was measured based on the distance of the 
upper or lower lid margins to the corneal light reflex, 
otherwise known as margin reflex distance (MRD). 
Measurement was done using a single millimeter ruler. 
Soft tissue involvement was determined based on the 
presence of periorbital swelling. The degree of proptosis 
was measured using a Hertel exophthalmometer. The 
normal value for Filipinos is between 10 to 19.5 mm. 
Proptosis was present if the measurement exceeded 19.5 
mm, or if there was a difference of 3 or more between the 
two eyes. The presence of relative afferent pupillary defect 
(RAPD) pointed to optic nerve involvement. 
 
A patient was diagnosed to have mild GO if any of the 
following were present: the MRD is less than 2 mm or if 
the upper lid retraction measures 4 or 5 mm, mild soft 
tissue involvement, degree of proptosis is less than 3 mm 
above the normal limit for Filipinos, no or transient 
diplopia, if corneal exposure is responsive to lubricants, 
and there is absent RAPD. A patient was diagnosed to 
have moderate-to-severe GO if any of the following are 
present: MRD >2 mm or upper lid >5 mm, presence of 
festooning or overhang of tissue, degree of proptosis is >3 
mm above the normal limit for Filipinos, inconstant or 
constant diplopia, and negative RAPD. A patient was 
diagnosed to have sight-threatening GO if there is corneal 
breakdown and/or optic nerve involvement.  
 
After ophthalmic evaluation, TRAb determination was 
done using a commercial receptor assay utilizing I125-
labelled TSH (Immunotech s.r.o-Radiova 1, Prague, Czech 
Republic). Normal level is <1.0 U/L. Values between 1.1 to 
1.5 U/L are considered equivocal. Values greater than 1.5 
U/L were considered positive. Those found to have 
negative or equivocal TRAb titers underwent thyroid scan 
to determine uptake. A spot urine specimen was then 
collected for urinary iodine excretion (UIE) to determine 
iodine nutrition in this population. The urine specimens 
were sent to the Food and Nutrition Research Institute for 
processing using ammonium persulfate digestion with 
spectrophotometric detection of the Sandell-Koltholff 
reaction. A median UIE between 100 to 199 mcg/L is 
considered reflective of adequate iodine nutrition for the 
population. All specimens were stored and discarded 
using standard laboratory procedures. 
 
This study underwent technical and ethical review by the 
hospital ethics board. Patient anonymity and 
confidentiality were maintained throughout the study.  
 
Data Analysis 
 
Data analysis was done using Stata SE version 13, and 
included both descriptive and inferential statistics. 
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Other risk factors related to autoimmunity are menarche 
at an age less than 15 years and late menopause (≥51 years 
of age) and is attributed to the estradiol effect. The use of 
oral contraceptives is said to have a protective effect 
against the development of GD due to yet unknown 
mechanisms.13 A history of allergy is related to a slower 
decrease in TSH receptor antibodies, a lower chance of GD 
remission, and increased relapse owing to elevated levels 
of IgE.13 Only an association with GD was elucidated in 
these studies but not with the development of GO. 
 
The clinical presentation may vary from very mild disease 
such as tearing, photophobia, and conjunctival injection to 
severe irreversible sight-threatening complications due to 
compressive optic neuropathy.3,14-15 Overall, 13% of 
patients without GO at baseline will develop the 
condition. Of these, 42% will have mild GO and 2.6% will 
develop moderate-severe GO over an 18-month period 
during treatment with anti-thyroid drugs. For those with 
mild GO, 58% will show spontaneous improvement over 
an 18-month period, while about 2.4% will have 
progression to moderate-severe GO.16 Approximately 6% 
of patients with GO develop optic neuropathy, a 
potentially blinding complication.17 After an acute 
inflammatory phase lasting months, the chronic phase 
follows, characterized by hypertrophy and fibrosis of 
extraocular muscles, lacrimal glands and orbital fat, with 
subcutaneous eyelid changes which are permanent and 
unresponsive to immunosuppressive treatment.14 
 
Management of GO is based on three pillars: restoration 
and maintenance of euthyroidism, smoking cessation, and 
rehabilitative surgery if warranted.18-19 It can vary from 
watchful waiting and symptomatic management of eye 
dryness in mild disease to use of corticosteroids, 
radiotherapy and surgery depending on the severity of the 
condition.19 Glucocorticoid therapy for GO has shown 
favorable response in 50 to 80% of cases, depending on 
route of administration but is not without adverse 
events.20 Trials on efficacy of orbital radiotherapy report 
conflicting results,19 and the procedure is associated with 
transient exacerbation of eye symptoms and risk of 
carcinogenesis, especially in younger patients. Orbital 
decompression as a form of rehabilitative surgery was 
associated with a 53% development of diplopia post-
operatively.21 
 
Compared to Caucasians, Asians in particular have earlier 
compressive features, increased orbital volume and a 
narrow orbital apex.17 This finding further strengthens the 
need to promote early identification of patients likely to 
have progression of the disease. In the Philippines, studies 
on associated risk factors and predictors of severity as well 
as on long term outcome of this group of patients are still 
lacking. Despite advances in treatment, there are still no 
effective means of preventing GO or reliably altering its 
course. Current therapeutic options are aimed at the 

consequences of the disease rather than the cause. 
Unfortunately, these treatments do not prevent or reverse 
the pathological changes in the orbital tissues.3 Apart from 
the medical implications of GO, data indicate that 45% of 
patients suffering from GO complained of restrictions in 
daily activities attributed to visual complaints with 38% 
reporting impaired self-perception.22  
 
The lack of effective means of preventing or reversing GO 
and the variable effectiveness of available therapeutic 
options has shifted the focus on early detection and 
identification of patients most likely to have worsening of 
the condition. 
 
This study aimed to describe the clinical profile of GD 
patients with GO, classify them based on activity and 
severity, and to determine the risk factors associated 
with the activity and severity of GO among patients at 
the UP-PGH.  
 
METHODOLOGY 
 
This was a cross-sectional analytical study done on 163 
patients recruited from the outpatient clinics of Internal 
Medicine, Ophthalmology, Otolaryngology, and Family 
Medicine at the UP-PGH, a tertiary hospital in Manila, 
Philippines. Patients included were adults age 19 and 
above who were diagnosed with GD and have consented 
to participate in the study. Those who have other causes of 
thyroid-associated orbitopathy, such as those seen in 
Hashimoto’s thyroiditis and thyroid carcinoma, were 
excluded. Those who had undergone radioactive iodine 
therapy (RAI) or thyroidectomy as definitive treatment for 
hyperthyroidism were excluded, as well as those with a 
negative TRAb coupled with a low uptake on thyroid scan.  
 
Using NCSS-PASS (Power Analysis and Sample Size) 2008 
software, the minimum sample size requirement was at 
least 105 based on the percent of patients with severe GO 
among smokers and nonsmokers (0.33 and 0.107, 
respectively, with alpha level = 5% and power = 80%). 
Adjusting for a 20% non-response rate, the minimum 
sample size requirement was set at 132. Except for the alpha 
and power levels which were set by the researchers, all 
other parameters were taken from the study by Lee et al.15 
 
All cases diagnosed with Graves’ disease at the outpatient 
clinics were screened. If found to be eligible, the 
participant was included in the study after giving consent. 
Complete history and physical examination was done by 
the principal investigator. A diagnosis of GD was made in 
the presence of hyperthyroid symptoms, laboratory 
evidence of elevated free thyroxine (FT4) and suppressed 
thyroid stimulating hormone (TSH), diffuse thyromegaly 
on ultrasound, and presence of TRAb. In the absence of 
TRAb, an increased uptake on thyroid scan confirmed the 
diagnosis. 
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those with moderate to severe disease were on 
glucocorticoids. None of the females with moderate to 
severe disease had late menopause. The household 
income, disease duration, smoking history, FT4 levels, UIE 
levels, and treatment duration were comparable across 
groups. Univariate analysis (Table 3) showed elevated 
TRAb titers to be associated with increased GO severity. 
Multivariate analysis (Table 4) showed elevated TRAb 
levels (p=0.007) and male sex (p=0.041) to be associated 
with more severe GO.  
 
DISCUSSION 
 
In this study we described the clinical characteristics of a 
younger, predominantly non-smoking Filipino population 
with GO seen in a tertiary university hospital in Manila 
who had GD for a median of 2 years and had been treated 
with anti-thyroid drugs for a median of 1 year. Only 8% 
exhibited active GO, likely as a consequence of having 
long-standing disease. The clinical course of GO, as 
characterized by Rundle,24 is biphasic. Thus, the study 
population is mostly in the chronic fibrotic phase of GO 
wherein clinical indices of inflammation have already 
subsided. This is lower than the reported prevalence of 
active GO in the literature, which range from 11 to 32%.25-28 
The differing rates of reported prevalence may be due to 
the use of varying criteria to define GO activity. Moreover, 
the duration of GD or GO was not reported for all studies. 
Thus it is unclear whether these were based on patients 
with newly diagnosed or longstanding disease.  
 
The prevalence of moderate-to-severe or sight-threatening 
disease in our study was also lower than those reported in 
the literature,6,15,25-26 with the exception of Tanda et al.,16 
who reported 5.8% of moderate-to-severe active GO in 
their newly diagnosed GD patients. As with the case of 
classifying GO activity, the criteria used to define GO 
severity were also dissimilar.  

International data have shown several well-known risk 
factors associated with the development and deterioration 
of GO. These included (1) gender, with the disease being 
more prevalent in women but more severe in men, (2) 
smoking, especially smokers receiving radioactive iodine 
treatment, (3) radioactive iodine treatment, and (4) thyroid 
dysfunction including hyper- and hypothyroidism.10  

 
Males have three times the risk of having more severe GO 
compared to females, corroborating previous reports. 
Surprisingly, smoking history did not show any 
significant association with both GO activity and severity. 
In contrast to other studies, our population exhibited a 
lower fraction of current or past smokers. The 
development of GO is associated more with the number of 
cigarettes smoked after the diagnosis of GD rather than 
the cumulative number smoked in a patient’s lifetime.29 
Previous studies have reported age to be associated with 
active25 and severe GO, specifically dysthyroid optic 
neuropathy.26 However, in our study, age was not 
associated with either GO activity or severity, similar to 
the report of Lee at al.15 The duration of GD, duration of 
treatment with ATD, presence of comorbidities or atopy, 
family history of thyroid disease, UIE levels, and FT4 
levels also did not show significant association with GO 
activity or severity.  
 
Elevated TRAb titers emerged as a risk factor for both 
active and severe GO. Previous studies have reported 
conflicting results with regards to the association of TRAb 
with GO activity and severity.15,25-27,30-32 However, these 
studies and our own differ in several respects: 1) duration 
of GO or GD in the study population; 2) criteria used to 
define activity and severity; and 3) TRAb assay used. 
TRAb assays display wide intermethod variability,33 thus 
contributing to the heterogeneity of results. 
 
TRAb titers are expected to decrease following ATD 
therapy.34 It is interesting to note that the titers for these 
patients are still elevated despite longstanding disease and 
ATD treatment. Given that majority of this population are 
already in the burnt out phase of GO, it seems that the 
autoimmune process is still ongoing despite the absence of 

Table 4. Multivariate analysis for GO severity 
Variables OR 95% CI P 

TRAb 1.02 1.01-1.04 0.007 
Male sex 3.71 1.05-13.07 0.041 

    

Table 3. Univariate analysis of factors associated with GO severity 
Variables OR 95% CI P 

Age (years) 1.01 0.97-1.06 0.591 
Male Sex  2.63 0.81-8.48 0.106 
Menarche earlier than age 15 years (N=132) 0.46 0.11-1.98 0.297 
Late menopause (N=17)    
Oral contraceptive use (N=132)    
Household income (PhP) 0.99 0.99-1.00 0.075 
Disease duration (months) 0.99 0.98-1.01 0.467 
History of thyroid storm  2.12 0.54-8.36 0.284 
Smoking history 1.73 0.57-5.28 0.334 
History of atopy 1.81 0.53-6.20 0.346 
Presence of comorbidities 2.20 0.69-7.06 0.183 
Family history of thyroid disease 1.25 0.41-3.77 0.696 
FT4 1.01 0.99-1.03 0.143 
TRAb 1.02 1.00-1.03 0.015 
UIE 0.99 0.99-1.00 0.124 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
 CannotÊbeÊcomputed 
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Categorical variables were reported as frequencies and 
percentages. Continuous variables were reported as means 
and standard deviation if normally distributed, or median 
and interquartile ranges if not normally distributed. 
Comparison of characteristics between patients with and 
without activity was analyzed using independent t-test for 
quantitative variables, and Fisher’s exact test for qualitative 
variables. The association of the different factors with the 
activity and severity of GO was analyzed using logistic 
regression. The level of significance was set at 5%. 
 
RESULTS  
 
A total of 199 patients were recruited in this study. Five 
were excluded as they had undergone RAI before data 
gathering was completed. Thirty-one patients did not 
undergo ophthalmologic exam or had no TRAb or thyroid 
scan. A total of 163 patients were included in the analysis. 
The population came from low-income households and 
was predominantly composed of nonsmokers and females. 
The demographic and clinical characteristics of the study 
population are summarized in Table 1. The use of 
methimazole was comparable between those with active 
and inactive GO, as well as across GO severity groups. In 
our population, 127/163 (78%) had positive TRAb titers, 
with a median level of 8.9 U/L. Also, 52/163 (32%) had 

insufficient iodine intake with UIE levels of less than 100 
mcg/L. 67/163 (41%) exhibited excess iodine intake with 
UIE levels greater than 199 mcg/L. Only 13/199 (8%) had 
active GO as the median duration of disease for this 
population was 2 years. The greater majority had mild 
disease (139/163 or 85%) while 8% had moderate to severe 
GO. Only 1 patient had sight-threatening GO due to the 
presence of corneal ulcers. None of the patients presented 
with optic neuropathy.  
 
Patients with active GO tended to have had glucocorticoid 
use (p=0.012) and elevated TRAb titers (p=0.003). On 
univariate analysis (Table 2), elevated TRAb titers were 
found to be significantly associated with active GO. 
Smoking history, UIE levels, male sex, or duration of the 
disease were not significantly associated with active GO. 
Multivariate analysis of all significant factors revealed 
TRAb titers (OR 1.03, 95% CI 1.01-1.04, p=0.002) to be 
associated with active GO.  
 
Of the male participants, 5/31 (16%) had severe GO 
compared to 9/132 (7%) of female patients. Those with 
severe GO tended to have elevated TRAb titers (Mean 43 + 
27 U/L; p=0.0097) compared to those with mild disease 
(Mean 22 + 29 U/L). Females with mild disease (44/149 or 
36%) were more likely to be on an OCP (p=0.029). None of 

Table 2. Univariate analysis of factors associated with GO activity 
Variables OR 95% CI P 

Age 1.02 0.98-1.07 0.315 
Male Sex  2.98 0.90-9.84 0.073 
Menarche earlier than age 15 years (N=132) 0.72 0.14-3.79 0.698 
Late menopause (N=17)    
Oral contraceptive use (N=132)  0.65 0.13-3.36 0.608 
Household income (PhP) 0.99 0.99-1.00 0.195 
Disease duration (months) 0.99 0.97-1.01 0.181 
History of thyroid storm  1.33 0.27-6.51 0.722 
Smoking history 0.97 0.29-3.32 0.966 
History of atopy 0.76 0.16-3.61 0.729 
Presence of comorbidities 2.5 0.76-8.19 0.130 
Family history of thyroid disease 3.33 0.88-12.59 0.076 
FT4 0.99 0.96-1.02 0.532 
TRAb 1.03 1.01-1.04 0.001 
UIE  0.99 0.99-1.00 0.896 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
ÊCannotÊbeÊcomputed 

Table 1. Demographic and clinical characteristics of Filipino patients with GO 
Variable Inactive  N=150 Active  N=13 N=163 

Age (years) 35 + 11 38 + 16 35 + 11.45 
Male Sex 26 (17%) 5 (38%) 31 (19%) 
Menarche earlier than age 15 years (N=132)  100 (81%) 6 (75%) 106 (80%) 
Menopause at age >51 years (N=17)  6 (38%) 0 6 (35%) 
Oral contraceptive use (N=132)  42 (34%) 2 (25%) 44 (33%) 
Household monthly income* (in PhP) 9418 + 8332 6269 + 9162 8000 (3000-12000) 
Disease duration (months)*  47 + 48 28 + 34 24 (12-60) 
ATD used    
   Propylthiouracil 16 (11%) 0 16 (10%) 
   Methimazole 130 (87%) 13 (100%) 143 (88%) 
   Carbimazole 4 (3%) 0 4 (2%) 
Duration of ATD treatment (months)* 30 + 40 19 + 16 12 (4-36) 
History of thyroid storm  18 (12%) 2 (15%) 20 (12%) 
Glucocorticoid use  4 (3%) 3 (23%) 7 (4%) 
Current or past smoker  47 (31%) 4 (31%) 51 (31%) 
History of allergy or atopy 29 (19%) 2 (15%) 31 (19%) 
Presence of other comorbid illness  30 (20%) 5 (38%) 35 (21%) 
Family history of thyroid disease  75 (50%) 10 (77%) 85 (52%) 
FT4 (pmol/L)*  30 + 25 25 + 12 19.82 (13.30-38.98) 
TRAb (U/L)*  21 + 28 51 + 32 8.9 (1.7-40) 
UIE (mcg/L)* 216 + 175 209 + 185 171 (82-288) 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)ÊÊ
*ÊMedianÊ(interquartileÊrange) 
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those with moderate to severe disease were on 
glucocorticoids. None of the females with moderate to 
severe disease had late menopause. The household 
income, disease duration, smoking history, FT4 levels, UIE 
levels, and treatment duration were comparable across 
groups. Univariate analysis (Table 3) showed elevated 
TRAb titers to be associated with increased GO severity. 
Multivariate analysis (Table 4) showed elevated TRAb 
levels (p=0.007) and male sex (p=0.041) to be associated 
with more severe GO.  
 
DISCUSSION 
 
In this study we described the clinical characteristics of a 
younger, predominantly non-smoking Filipino population 
with GO seen in a tertiary university hospital in Manila 
who had GD for a median of 2 years and had been treated 
with anti-thyroid drugs for a median of 1 year. Only 8% 
exhibited active GO, likely as a consequence of having 
long-standing disease. The clinical course of GO, as 
characterized by Rundle,24 is biphasic. Thus, the study 
population is mostly in the chronic fibrotic phase of GO 
wherein clinical indices of inflammation have already 
subsided. This is lower than the reported prevalence of 
active GO in the literature, which range from 11 to 32%.25-28 
The differing rates of reported prevalence may be due to 
the use of varying criteria to define GO activity. Moreover, 
the duration of GD or GO was not reported for all studies. 
Thus it is unclear whether these were based on patients 
with newly diagnosed or longstanding disease.  
 
The prevalence of moderate-to-severe or sight-threatening 
disease in our study was also lower than those reported in 
the literature,6,15,25-26 with the exception of Tanda et al.,16 
who reported 5.8% of moderate-to-severe active GO in 
their newly diagnosed GD patients. As with the case of 
classifying GO activity, the criteria used to define GO 
severity were also dissimilar.  

International data have shown several well-known risk 
factors associated with the development and deterioration 
of GO. These included (1) gender, with the disease being 
more prevalent in women but more severe in men, (2) 
smoking, especially smokers receiving radioactive iodine 
treatment, (3) radioactive iodine treatment, and (4) thyroid 
dysfunction including hyper- and hypothyroidism.10  

 
Males have three times the risk of having more severe GO 
compared to females, corroborating previous reports. 
Surprisingly, smoking history did not show any 
significant association with both GO activity and severity. 
In contrast to other studies, our population exhibited a 
lower fraction of current or past smokers. The 
development of GO is associated more with the number of 
cigarettes smoked after the diagnosis of GD rather than 
the cumulative number smoked in a patient’s lifetime.29 
Previous studies have reported age to be associated with 
active25 and severe GO, specifically dysthyroid optic 
neuropathy.26 However, in our study, age was not 
associated with either GO activity or severity, similar to 
the report of Lee at al.15 The duration of GD, duration of 
treatment with ATD, presence of comorbidities or atopy, 
family history of thyroid disease, UIE levels, and FT4 
levels also did not show significant association with GO 
activity or severity.  
 
Elevated TRAb titers emerged as a risk factor for both 
active and severe GO. Previous studies have reported 
conflicting results with regards to the association of TRAb 
with GO activity and severity.15,25-27,30-32 However, these 
studies and our own differ in several respects: 1) duration 
of GO or GD in the study population; 2) criteria used to 
define activity and severity; and 3) TRAb assay used. 
TRAb assays display wide intermethod variability,33 thus 
contributing to the heterogeneity of results. 
 
TRAb titers are expected to decrease following ATD 
therapy.34 It is interesting to note that the titers for these 
patients are still elevated despite longstanding disease and 
ATD treatment. Given that majority of this population are 
already in the burnt out phase of GO, it seems that the 
autoimmune process is still ongoing despite the absence of 

Table 4. Multivariate analysis for GO severity 
Variables OR 95% CI P 

TRAb 1.02 1.01-1.04 0.007 
Male sex 3.71 1.05-13.07 0.041 

    

Table 3. Univariate analysis of factors associated with GO severity 
Variables OR 95% CI P 

Age (years) 1.01 0.97-1.06 0.591 
Male Sex  2.63 0.81-8.48 0.106 
Menarche earlier than age 15 years (N=132) 0.46 0.11-1.98 0.297 
Late menopause (N=17)    
Oral contraceptive use (N=132)    
Household income (PhP) 0.99 0.99-1.00 0.075 
Disease duration (months) 0.99 0.98-1.01 0.467 
History of thyroid storm  2.12 0.54-8.36 0.284 
Smoking history 1.73 0.57-5.28 0.334 
History of atopy 1.81 0.53-6.20 0.346 
Presence of comorbidities 2.20 0.69-7.06 0.183 
Family history of thyroid disease 1.25 0.41-3.77 0.696 
FT4 1.01 0.99-1.03 0.143 
TRAb 1.02 1.00-1.03 0.015 
UIE 0.99 0.99-1.00 0.124 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
 CannotÊbeÊcomputed 
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Categorical variables were reported as frequencies and 
percentages. Continuous variables were reported as means 
and standard deviation if normally distributed, or median 
and interquartile ranges if not normally distributed. 
Comparison of characteristics between patients with and 
without activity was analyzed using independent t-test for 
quantitative variables, and Fisher’s exact test for qualitative 
variables. The association of the different factors with the 
activity and severity of GO was analyzed using logistic 
regression. The level of significance was set at 5%. 
 
RESULTS  
 
A total of 199 patients were recruited in this study. Five 
were excluded as they had undergone RAI before data 
gathering was completed. Thirty-one patients did not 
undergo ophthalmologic exam or had no TRAb or thyroid 
scan. A total of 163 patients were included in the analysis. 
The population came from low-income households and 
was predominantly composed of nonsmokers and females. 
The demographic and clinical characteristics of the study 
population are summarized in Table 1. The use of 
methimazole was comparable between those with active 
and inactive GO, as well as across GO severity groups. In 
our population, 127/163 (78%) had positive TRAb titers, 
with a median level of 8.9 U/L. Also, 52/163 (32%) had 

insufficient iodine intake with UIE levels of less than 100 
mcg/L. 67/163 (41%) exhibited excess iodine intake with 
UIE levels greater than 199 mcg/L. Only 13/199 (8%) had 
active GO as the median duration of disease for this 
population was 2 years. The greater majority had mild 
disease (139/163 or 85%) while 8% had moderate to severe 
GO. Only 1 patient had sight-threatening GO due to the 
presence of corneal ulcers. None of the patients presented 
with optic neuropathy.  
 
Patients with active GO tended to have had glucocorticoid 
use (p=0.012) and elevated TRAb titers (p=0.003). On 
univariate analysis (Table 2), elevated TRAb titers were 
found to be significantly associated with active GO. 
Smoking history, UIE levels, male sex, or duration of the 
disease were not significantly associated with active GO. 
Multivariate analysis of all significant factors revealed 
TRAb titers (OR 1.03, 95% CI 1.01-1.04, p=0.002) to be 
associated with active GO.  
 
Of the male participants, 5/31 (16%) had severe GO 
compared to 9/132 (7%) of female patients. Those with 
severe GO tended to have elevated TRAb titers (Mean 43 + 
27 U/L; p=0.0097) compared to those with mild disease 
(Mean 22 + 29 U/L). Females with mild disease (44/149 or 
36%) were more likely to be on an OCP (p=0.029). None of 

Table 2. Univariate analysis of factors associated with GO activity 
Variables OR 95% CI P 

Age 1.02 0.98-1.07 0.315 
Male Sex  2.98 0.90-9.84 0.073 
Menarche earlier than age 15 years (N=132) 0.72 0.14-3.79 0.698 
Late menopause (N=17)    
Oral contraceptive use (N=132)  0.65 0.13-3.36 0.608 
Household income (PhP) 0.99 0.99-1.00 0.195 
Disease duration (months) 0.99 0.97-1.01 0.181 
History of thyroid storm  1.33 0.27-6.51 0.722 
Smoking history 0.97 0.29-3.32 0.966 
History of atopy 0.76 0.16-3.61 0.729 
Presence of comorbidities 2.5 0.76-8.19 0.130 
Family history of thyroid disease 3.33 0.88-12.59 0.076 
FT4 0.99 0.96-1.02 0.532 
TRAb 1.03 1.01-1.04 0.001 
UIE  0.99 0.99-1.00 0.896 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
ÊCannotÊbeÊcomputed 

Table 1. Demographic and clinical characteristics of Filipino patients with GO 
Variable Inactive  N=150 Active  N=13 N=163 

Age (years) 35 + 11 38 + 16 35 + 11.45 
Male Sex 26 (17%) 5 (38%) 31 (19%) 
Menarche earlier than age 15 years (N=132)  100 (81%) 6 (75%) 106 (80%) 
Menopause at age >51 years (N=17)  6 (38%) 0 6 (35%) 
Oral contraceptive use (N=132)  42 (34%) 2 (25%) 44 (33%) 
Household monthly income* (in PhP) 9418 + 8332 6269 + 9162 8000 (3000-12000) 
Disease duration (months)*  47 + 48 28 + 34 24 (12-60) 
ATD used    
   Propylthiouracil 16 (11%) 0 16 (10%) 
   Methimazole 130 (87%) 13 (100%) 143 (88%) 
   Carbimazole 4 (3%) 0 4 (2%) 
Duration of ATD treatment (months)* 30 + 40 19 + 16 12 (4-36) 
History of thyroid storm  18 (12%) 2 (15%) 20 (12%) 
Glucocorticoid use  4 (3%) 3 (23%) 7 (4%) 
Current or past smoker  47 (31%) 4 (31%) 51 (31%) 
History of allergy or atopy 29 (19%) 2 (15%) 31 (19%) 
Presence of other comorbid illness  30 (20%) 5 (38%) 35 (21%) 
Family history of thyroid disease  75 (50%) 10 (77%) 85 (52%) 
FT4 (pmol/L)*  30 + 25 25 + 12 19.82 (13.30-38.98) 
TRAb (U/L)*  21 + 28 51 + 32 8.9 (1.7-40) 
UIE (mcg/L)* 216 + 175 209 + 185 171 (82-288) 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)ÊÊ
*ÊMedianÊ(interquartileÊrange) 
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those with moderate to severe disease were on 
glucocorticoids. None of the females with moderate to 
severe disease had late menopause. The household 
income, disease duration, smoking history, FT4 levels, UIE 
levels, and treatment duration were comparable across 
groups. Univariate analysis (Table 3) showed elevated 
TRAb titers to be associated with increased GO severity. 
Multivariate analysis (Table 4) showed elevated TRAb 
levels (p=0.007) and male sex (p=0.041) to be associated 
with more severe GO.  
 
DISCUSSION 
 
In this study we described the clinical characteristics of a 
younger, predominantly non-smoking Filipino population 
with GO seen in a tertiary university hospital in Manila 
who had GD for a median of 2 years and had been treated 
with anti-thyroid drugs for a median of 1 year. Only 8% 
exhibited active GO, likely as a consequence of having 
long-standing disease. The clinical course of GO, as 
characterized by Rundle,24 is biphasic. Thus, the study 
population is mostly in the chronic fibrotic phase of GO 
wherein clinical indices of inflammation have already 
subsided. This is lower than the reported prevalence of 
active GO in the literature, which range from 11 to 32%.25-28 
The differing rates of reported prevalence may be due to 
the use of varying criteria to define GO activity. Moreover, 
the duration of GD or GO was not reported for all studies. 
Thus it is unclear whether these were based on patients 
with newly diagnosed or longstanding disease.  
 
The prevalence of moderate-to-severe or sight-threatening 
disease in our study was also lower than those reported in 
the literature,6,15,25-26 with the exception of Tanda et al.,16 
who reported 5.8% of moderate-to-severe active GO in 
their newly diagnosed GD patients. As with the case of 
classifying GO activity, the criteria used to define GO 
severity were also dissimilar.  

International data have shown several well-known risk 
factors associated with the development and deterioration 
of GO. These included (1) gender, with the disease being 
more prevalent in women but more severe in men, (2) 
smoking, especially smokers receiving radioactive iodine 
treatment, (3) radioactive iodine treatment, and (4) thyroid 
dysfunction including hyper- and hypothyroidism.10  

 
Males have three times the risk of having more severe GO 
compared to females, corroborating previous reports. 
Surprisingly, smoking history did not show any 
significant association with both GO activity and severity. 
In contrast to other studies, our population exhibited a 
lower fraction of current or past smokers. The 
development of GO is associated more with the number of 
cigarettes smoked after the diagnosis of GD rather than 
the cumulative number smoked in a patient’s lifetime.29 
Previous studies have reported age to be associated with 
active25 and severe GO, specifically dysthyroid optic 
neuropathy.26 However, in our study, age was not 
associated with either GO activity or severity, similar to 
the report of Lee at al.15 The duration of GD, duration of 
treatment with ATD, presence of comorbidities or atopy, 
family history of thyroid disease, UIE levels, and FT4 
levels also did not show significant association with GO 
activity or severity.  
 
Elevated TRAb titers emerged as a risk factor for both 
active and severe GO. Previous studies have reported 
conflicting results with regards to the association of TRAb 
with GO activity and severity.15,25-27,30-32 However, these 
studies and our own differ in several respects: 1) duration 
of GO or GD in the study population; 2) criteria used to 
define activity and severity; and 3) TRAb assay used. 
TRAb assays display wide intermethod variability,33 thus 
contributing to the heterogeneity of results. 
 
TRAb titers are expected to decrease following ATD 
therapy.34 It is interesting to note that the titers for these 
patients are still elevated despite longstanding disease and 
ATD treatment. Given that majority of this population are 
already in the burnt out phase of GO, it seems that the 
autoimmune process is still ongoing despite the absence of 

Table 4. Multivariate analysis for GO severity 
Variables OR 95% CI P 

TRAb 1.02 1.01-1.04 0.007 
Male sex 3.71 1.05-13.07 0.041 

    

Table 3. Univariate analysis of factors associated with GO severity 
Variables OR 95% CI P 

Age (years) 1.01 0.97-1.06 0.591 
Male Sex  2.63 0.81-8.48 0.106 
Menarche earlier than age 15 years (N=132) 0.46 0.11-1.98 0.297 
Late menopause (N=17)    
Oral contraceptive use (N=132)    
Household income (PhP) 0.99 0.99-1.00 0.075 
Disease duration (months) 0.99 0.98-1.01 0.467 
History of thyroid storm  2.12 0.54-8.36 0.284 
Smoking history 1.73 0.57-5.28 0.334 
History of atopy 1.81 0.53-6.20 0.346 
Presence of comorbidities 2.20 0.69-7.06 0.183 
Family history of thyroid disease 1.25 0.41-3.77 0.696 
FT4 1.01 0.99-1.03 0.143 
TRAb 1.02 1.00-1.03 0.015 
UIE 0.99 0.99-1.00 0.124 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
 CannotÊbeÊcomputed 
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Categorical variables were reported as frequencies and 
percentages. Continuous variables were reported as means 
and standard deviation if normally distributed, or median 
and interquartile ranges if not normally distributed. 
Comparison of characteristics between patients with and 
without activity was analyzed using independent t-test for 
quantitative variables, and Fisher’s exact test for qualitative 
variables. The association of the different factors with the 
activity and severity of GO was analyzed using logistic 
regression. The level of significance was set at 5%. 
 
RESULTS  
 
A total of 199 patients were recruited in this study. Five 
were excluded as they had undergone RAI before data 
gathering was completed. Thirty-one patients did not 
undergo ophthalmologic exam or had no TRAb or thyroid 
scan. A total of 163 patients were included in the analysis. 
The population came from low-income households and 
was predominantly composed of nonsmokers and females. 
The demographic and clinical characteristics of the study 
population are summarized in Table 1. The use of 
methimazole was comparable between those with active 
and inactive GO, as well as across GO severity groups. In 
our population, 127/163 (78%) had positive TRAb titers, 
with a median level of 8.9 U/L. Also, 52/163 (32%) had 

insufficient iodine intake with UIE levels of less than 100 
mcg/L. 67/163 (41%) exhibited excess iodine intake with 
UIE levels greater than 199 mcg/L. Only 13/199 (8%) had 
active GO as the median duration of disease for this 
population was 2 years. The greater majority had mild 
disease (139/163 or 85%) while 8% had moderate to severe 
GO. Only 1 patient had sight-threatening GO due to the 
presence of corneal ulcers. None of the patients presented 
with optic neuropathy.  
 
Patients with active GO tended to have had glucocorticoid 
use (p=0.012) and elevated TRAb titers (p=0.003). On 
univariate analysis (Table 2), elevated TRAb titers were 
found to be significantly associated with active GO. 
Smoking history, UIE levels, male sex, or duration of the 
disease were not significantly associated with active GO. 
Multivariate analysis of all significant factors revealed 
TRAb titers (OR 1.03, 95% CI 1.01-1.04, p=0.002) to be 
associated with active GO.  
 
Of the male participants, 5/31 (16%) had severe GO 
compared to 9/132 (7%) of female patients. Those with 
severe GO tended to have elevated TRAb titers (Mean 43 + 
27 U/L; p=0.0097) compared to those with mild disease 
(Mean 22 + 29 U/L). Females with mild disease (44/149 or 
36%) were more likely to be on an OCP (p=0.029). None of 

Table 2. Univariate analysis of factors associated with GO activity 
Variables OR 95% CI P 

Age 1.02 0.98-1.07 0.315 
Male Sex  2.98 0.90-9.84 0.073 
Menarche earlier than age 15 years (N=132) 0.72 0.14-3.79 0.698 
Late menopause (N=17)    
Oral contraceptive use (N=132)  0.65 0.13-3.36 0.608 
Household income (PhP) 0.99 0.99-1.00 0.195 
Disease duration (months) 0.99 0.97-1.01 0.181 
History of thyroid storm  1.33 0.27-6.51 0.722 
Smoking history 0.97 0.29-3.32 0.966 
History of atopy 0.76 0.16-3.61 0.729 
Presence of comorbidities 2.5 0.76-8.19 0.130 
Family history of thyroid disease 3.33 0.88-12.59 0.076 
FT4 0.99 0.96-1.02 0.532 
TRAb 1.03 1.01-1.04 0.001 
UIE  0.99 0.99-1.00 0.896 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
ÊCannotÊbeÊcomputed 

Table 1. Demographic and clinical characteristics of Filipino patients with GO 
Variable Inactive  N=150 Active  N=13 N=163 

Age (years) 35 + 11 38 + 16 35 + 11.45 
Male Sex 26 (17%) 5 (38%) 31 (19%) 
Menarche earlier than age 15 years (N=132)  100 (81%) 6 (75%) 106 (80%) 
Menopause at age >51 years (N=17)  6 (38%) 0 6 (35%) 
Oral contraceptive use (N=132)  42 (34%) 2 (25%) 44 (33%) 
Household monthly income* (in PhP) 9418 + 8332 6269 + 9162 8000 (3000-12000) 
Disease duration (months)*  47 + 48 28 + 34 24 (12-60) 
ATD used    
   Propylthiouracil 16 (11%) 0 16 (10%) 
   Methimazole 130 (87%) 13 (100%) 143 (88%) 
   Carbimazole 4 (3%) 0 4 (2%) 
Duration of ATD treatment (months)* 30 + 40 19 + 16 12 (4-36) 
History of thyroid storm  18 (12%) 2 (15%) 20 (12%) 
Glucocorticoid use  4 (3%) 3 (23%) 7 (4%) 
Current or past smoker  47 (31%) 4 (31%) 51 (31%) 
History of allergy or atopy 29 (19%) 2 (15%) 31 (19%) 
Presence of other comorbid illness  30 (20%) 5 (38%) 35 (21%) 
Family history of thyroid disease  75 (50%) 10 (77%) 85 (52%) 
FT4 (pmol/L)*  30 + 25 25 + 12 19.82 (13.30-38.98) 
TRAb (U/L)*  21 + 28 51 + 32 8.9 (1.7-40) 
UIE (mcg/L)* 216 + 175 209 + 185 171 (82-288) 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)ÊÊ
*ÊMedianÊ(interquartileÊrange) 
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those with moderate to severe disease were on 
glucocorticoids. None of the females with moderate to 
severe disease had late menopause. The household 
income, disease duration, smoking history, FT4 levels, UIE 
levels, and treatment duration were comparable across 
groups. Univariate analysis (Table 3) showed elevated 
TRAb titers to be associated with increased GO severity. 
Multivariate analysis (Table 4) showed elevated TRAb 
levels (p=0.007) and male sex (p=0.041) to be associated 
with more severe GO.  
 
DISCUSSION 
 
In this study we described the clinical characteristics of a 
younger, predominantly non-smoking Filipino population 
with GO seen in a tertiary university hospital in Manila 
who had GD for a median of 2 years and had been treated 
with anti-thyroid drugs for a median of 1 year. Only 8% 
exhibited active GO, likely as a consequence of having 
long-standing disease. The clinical course of GO, as 
characterized by Rundle,24 is biphasic. Thus, the study 
population is mostly in the chronic fibrotic phase of GO 
wherein clinical indices of inflammation have already 
subsided. This is lower than the reported prevalence of 
active GO in the literature, which range from 11 to 32%.25-28 
The differing rates of reported prevalence may be due to 
the use of varying criteria to define GO activity. Moreover, 
the duration of GD or GO was not reported for all studies. 
Thus it is unclear whether these were based on patients 
with newly diagnosed or longstanding disease.  
 
The prevalence of moderate-to-severe or sight-threatening 
disease in our study was also lower than those reported in 
the literature,6,15,25-26 with the exception of Tanda et al.,16 
who reported 5.8% of moderate-to-severe active GO in 
their newly diagnosed GD patients. As with the case of 
classifying GO activity, the criteria used to define GO 
severity were also dissimilar.  

International data have shown several well-known risk 
factors associated with the development and deterioration 
of GO. These included (1) gender, with the disease being 
more prevalent in women but more severe in men, (2) 
smoking, especially smokers receiving radioactive iodine 
treatment, (3) radioactive iodine treatment, and (4) thyroid 
dysfunction including hyper- and hypothyroidism.10  

 
Males have three times the risk of having more severe GO 
compared to females, corroborating previous reports. 
Surprisingly, smoking history did not show any 
significant association with both GO activity and severity. 
In contrast to other studies, our population exhibited a 
lower fraction of current or past smokers. The 
development of GO is associated more with the number of 
cigarettes smoked after the diagnosis of GD rather than 
the cumulative number smoked in a patient’s lifetime.29 
Previous studies have reported age to be associated with 
active25 and severe GO, specifically dysthyroid optic 
neuropathy.26 However, in our study, age was not 
associated with either GO activity or severity, similar to 
the report of Lee at al.15 The duration of GD, duration of 
treatment with ATD, presence of comorbidities or atopy, 
family history of thyroid disease, UIE levels, and FT4 
levels also did not show significant association with GO 
activity or severity.  
 
Elevated TRAb titers emerged as a risk factor for both 
active and severe GO. Previous studies have reported 
conflicting results with regards to the association of TRAb 
with GO activity and severity.15,25-27,30-32 However, these 
studies and our own differ in several respects: 1) duration 
of GO or GD in the study population; 2) criteria used to 
define activity and severity; and 3) TRAb assay used. 
TRAb assays display wide intermethod variability,33 thus 
contributing to the heterogeneity of results. 
 
TRAb titers are expected to decrease following ATD 
therapy.34 It is interesting to note that the titers for these 
patients are still elevated despite longstanding disease and 
ATD treatment. Given that majority of this population are 
already in the burnt out phase of GO, it seems that the 
autoimmune process is still ongoing despite the absence of 

Table 4. Multivariate analysis for GO severity 
Variables OR 95% CI P 

TRAb 1.02 1.01-1.04 0.007 
Male sex 3.71 1.05-13.07 0.041 

    

Table 3. Univariate analysis of factors associated with GO severity 
Variables OR 95% CI P 

Age (years) 1.01 0.97-1.06 0.591 
Male Sex  2.63 0.81-8.48 0.106 
Menarche earlier than age 15 years (N=132) 0.46 0.11-1.98 0.297 
Late menopause (N=17)    
Oral contraceptive use (N=132)    
Household income (PhP) 0.99 0.99-1.00 0.075 
Disease duration (months) 0.99 0.98-1.01 0.467 
History of thyroid storm  2.12 0.54-8.36 0.284 
Smoking history 1.73 0.57-5.28 0.334 
History of atopy 1.81 0.53-6.20 0.346 
Presence of comorbidities 2.20 0.69-7.06 0.183 
Family history of thyroid disease 1.25 0.41-3.77 0.696 
FT4 1.01 0.99-1.03 0.143 
TRAb 1.02 1.00-1.03 0.015 
UIE 0.99 0.99-1.00 0.124 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
 CannotÊbeÊcomputed 
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Categorical variables were reported as frequencies and 
percentages. Continuous variables were reported as means 
and standard deviation if normally distributed, or median 
and interquartile ranges if not normally distributed. 
Comparison of characteristics between patients with and 
without activity was analyzed using independent t-test for 
quantitative variables, and Fisher’s exact test for qualitative 
variables. The association of the different factors with the 
activity and severity of GO was analyzed using logistic 
regression. The level of significance was set at 5%. 
 
RESULTS  
 
A total of 199 patients were recruited in this study. Five 
were excluded as they had undergone RAI before data 
gathering was completed. Thirty-one patients did not 
undergo ophthalmologic exam or had no TRAb or thyroid 
scan. A total of 163 patients were included in the analysis. 
The population came from low-income households and 
was predominantly composed of nonsmokers and females. 
The demographic and clinical characteristics of the study 
population are summarized in Table 1. The use of 
methimazole was comparable between those with active 
and inactive GO, as well as across GO severity groups. In 
our population, 127/163 (78%) had positive TRAb titers, 
with a median level of 8.9 U/L. Also, 52/163 (32%) had 

insufficient iodine intake with UIE levels of less than 100 
mcg/L. 67/163 (41%) exhibited excess iodine intake with 
UIE levels greater than 199 mcg/L. Only 13/199 (8%) had 
active GO as the median duration of disease for this 
population was 2 years. The greater majority had mild 
disease (139/163 or 85%) while 8% had moderate to severe 
GO. Only 1 patient had sight-threatening GO due to the 
presence of corneal ulcers. None of the patients presented 
with optic neuropathy.  
 
Patients with active GO tended to have had glucocorticoid 
use (p=0.012) and elevated TRAb titers (p=0.003). On 
univariate analysis (Table 2), elevated TRAb titers were 
found to be significantly associated with active GO. 
Smoking history, UIE levels, male sex, or duration of the 
disease were not significantly associated with active GO. 
Multivariate analysis of all significant factors revealed 
TRAb titers (OR 1.03, 95% CI 1.01-1.04, p=0.002) to be 
associated with active GO.  
 
Of the male participants, 5/31 (16%) had severe GO 
compared to 9/132 (7%) of female patients. Those with 
severe GO tended to have elevated TRAb titers (Mean 43 + 
27 U/L; p=0.0097) compared to those with mild disease 
(Mean 22 + 29 U/L). Females with mild disease (44/149 or 
36%) were more likely to be on an OCP (p=0.029). None of 

Table 2. Univariate analysis of factors associated with GO activity 
Variables OR 95% CI P 

Age 1.02 0.98-1.07 0.315 
Male Sex  2.98 0.90-9.84 0.073 
Menarche earlier than age 15 years (N=132) 0.72 0.14-3.79 0.698 
Late menopause (N=17)    
Oral contraceptive use (N=132)  0.65 0.13-3.36 0.608 
Household income (PhP) 0.99 0.99-1.00 0.195 
Disease duration (months) 0.99 0.97-1.01 0.181 
History of thyroid storm  1.33 0.27-6.51 0.722 
Smoking history 0.97 0.29-3.32 0.966 
History of atopy 0.76 0.16-3.61 0.729 
Presence of comorbidities 2.5 0.76-8.19 0.130 
Family history of thyroid disease 3.33 0.88-12.59 0.076 
FT4 0.99 0.96-1.02 0.532 
TRAb 1.03 1.01-1.04 0.001 
UIE  0.99 0.99-1.00 0.896 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)Ê
ÊCannotÊbeÊcomputed 

Table 1. Demographic and clinical characteristics of Filipino patients with GO 
Variable Inactive  N=150 Active  N=13 N=163 

Age (years) 35 + 11 38 + 16 35 + 11.45 
Male Sex 26 (17%) 5 (38%) 31 (19%) 
Menarche earlier than age 15 years (N=132)  100 (81%) 6 (75%) 106 (80%) 
Menopause at age >51 years (N=17)  6 (38%) 0 6 (35%) 
Oral contraceptive use (N=132)  42 (34%) 2 (25%) 44 (33%) 
Household monthly income* (in PhP) 9418 + 8332 6269 + 9162 8000 (3000-12000) 
Disease duration (months)*  47 + 48 28 + 34 24 (12-60) 
ATD used    
   Propylthiouracil 16 (11%) 0 16 (10%) 
   Methimazole 130 (87%) 13 (100%) 143 (88%) 
   Carbimazole 4 (3%) 0 4 (2%) 
Duration of ATD treatment (months)* 30 + 40 19 + 16 12 (4-36) 
History of thyroid storm  18 (12%) 2 (15%) 20 (12%) 
Glucocorticoid use  4 (3%) 3 (23%) 7 (4%) 
Current or past smoker  47 (31%) 4 (31%) 51 (31%) 
History of allergy or atopy 29 (19%) 2 (15%) 31 (19%) 
Presence of other comorbid illness  30 (20%) 5 (38%) 35 (21%) 
Family history of thyroid disease  75 (50%) 10 (77%) 85 (52%) 
FT4 (pmol/L)*  30 + 25 25 + 12 19.82 (13.30-38.98) 
TRAb (U/L)*  21 + 28 51 + 32 8.9 (1.7-40) 
UIE (mcg/L)* 216 + 175 209 + 185 171 (82-288) 
ValuesÊareÊexpressedÊasÊmeanÊ+ÊSD,ÊfrequencyÊ(%)ÊÊ
*ÊMedianÊ(interquartileÊrange) 
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clinical signs of orbital inflammation that is seen in active 
GO. Indeed, an observational study by Eckstein et al.,35 
reported that elevated TBII tiers at different time points 
after GO onset have higher risk of severe disease, 
independent of age and smoking. 
 
The molecular pathogenesis of GO is still not precisely 
known. Orbital fibroblast have been shown to express 
functional thyrotropin receptors (TSHR), making them 
possible target cells. It is postulated that enhanced 
activation of the TSHR results in hyaluronic acid synthesis 
and adipogenesis in the orbit,36 which are the pathologic 
hallmarks of GO. Whether TRAb is the one which effects 
this activation is not yet known with certainty. Another 
putative self-antigen postulated to underlie GO is insulin-
like growth factor-1 receptor (IGF-1R). It is theorized that 
TSHR and IGF-1R are involved in the crosstalk to effect 
the pathologic changes in GO through any of the 
following mechanisms: 1) binding and activation of IGF-
1R by stimulating IGF-1 like agonists; 2) 
enhancement/inhibition of TSHR signaling by IGF-1R; or 
3) physical hybridization of a functional tyrosine kinase 
and G protein-coupled receptor.37  
 
Given that the TSHR is postulated to participate in the 
pathogenesis of GO either as an autoantigen or as a 
molecular conduit for downstream signaling,38 the 
demonstration of a clinical association of TRAb with GO 
activity and severity makes it a possible contributor in the 
pathogenesis of the disease.  
 
However, our study is limited in several aspects. First, the 
population included patients in a variety of stages of GO, 
as evidenced by the wide range in disease duration. 
Second, only a small proportion exhibited active or severe 
GO. The sample size may not have been enough to 
elucidate the association of the variables with disease 
activity or severity given the low smoking rates and low 
prevalence of active or severe GO. Moreover, the cross-
sectional design precluded determination of causality 
from the associations observed in this study. Lastly, the 
assay used cannot differentiate between stimulating, 
blocking, and neutral antibodies. There is a heterogeneity 
in the types and affinity of TRAb in a single patient.36 In 
order to confirm the association found in this study, future 
investigators should look into prospective or longitudinal 
studies on new-onset GO with repeated determinations of 
TRAb over the course of the disease, utilizing assays that 
can differentiate the different types of TRAb. This may 
help determine if TRAb will be clinically useful in 
prognosticating the course of GO for patients.  
 
CONCLUSION 
 
This study reported lower rates of active GO and 
moderate-to-severe or sight-threatening GO compared to 
those reported in literature. In this cohort of 

predominantly nonsmoking Filipinos with GO, an 
elevated TRAb titer emerged as a risk factor for active GO 
and a severe disease course.  
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clinical signs of orbital inflammation that is seen in active 
GO. Indeed, an observational study by Eckstein et al.,35 
reported that elevated TBII tiers at different time points 
after GO onset have higher risk of severe disease, 
independent of age and smoking. 
 
The molecular pathogenesis of GO is still not precisely 
known. Orbital fibroblast have been shown to express 
functional thyrotropin receptors (TSHR), making them 
possible target cells. It is postulated that enhanced 
activation of the TSHR results in hyaluronic acid synthesis 
and adipogenesis in the orbit,36 which are the pathologic 
hallmarks of GO. Whether TRAb is the one which effects 
this activation is not yet known with certainty. Another 
putative self-antigen postulated to underlie GO is insulin-
like growth factor-1 receptor (IGF-1R). It is theorized that 
TSHR and IGF-1R are involved in the crosstalk to effect 
the pathologic changes in GO through any of the 
following mechanisms: 1) binding and activation of IGF-
1R by stimulating IGF-1 like agonists; 2) 
enhancement/inhibition of TSHR signaling by IGF-1R; or 
3) physical hybridization of a functional tyrosine kinase 
and G protein-coupled receptor.37  
 
Given that the TSHR is postulated to participate in the 
pathogenesis of GO either as an autoantigen or as a 
molecular conduit for downstream signaling,38 the 
demonstration of a clinical association of TRAb with GO 
activity and severity makes it a possible contributor in the 
pathogenesis of the disease.  
 
However, our study is limited in several aspects. First, the 
population included patients in a variety of stages of GO, 
as evidenced by the wide range in disease duration. 
Second, only a small proportion exhibited active or severe 
GO. The sample size may not have been enough to 
elucidate the association of the variables with disease 
activity or severity given the low smoking rates and low 
prevalence of active or severe GO. Moreover, the cross-
sectional design precluded determination of causality 
from the associations observed in this study. Lastly, the 
assay used cannot differentiate between stimulating, 
blocking, and neutral antibodies. There is a heterogeneity 
in the types and affinity of TRAb in a single patient.36 In 
order to confirm the association found in this study, future 
investigators should look into prospective or longitudinal 
studies on new-onset GO with repeated determinations of 
TRAb over the course of the disease, utilizing assays that 
can differentiate the different types of TRAb. This may 
help determine if TRAb will be clinically useful in 
prognosticating the course of GO for patients.  
 
CONCLUSION 
 
This study reported lower rates of active GO and 
moderate-to-severe or sight-threatening GO compared to 
those reported in literature. In this cohort of 

predominantly nonsmoking Filipinos with GO, an 
elevated TRAb titer emerged as a risk factor for active GO 
and a severe disease course.  
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clinical signs of orbital inflammation that is seen in active 
GO. Indeed, an observational study by Eckstein et al.,35 
reported that elevated TBII tiers at different time points 
after GO onset have higher risk of severe disease, 
independent of age and smoking. 
 
The molecular pathogenesis of GO is still not precisely 
known. Orbital fibroblast have been shown to express 
functional thyrotropin receptors (TSHR), making them 
possible target cells. It is postulated that enhanced 
activation of the TSHR results in hyaluronic acid synthesis 
and adipogenesis in the orbit,36 which are the pathologic 
hallmarks of GO. Whether TRAb is the one which effects 
this activation is not yet known with certainty. Another 
putative self-antigen postulated to underlie GO is insulin-
like growth factor-1 receptor (IGF-1R). It is theorized that 
TSHR and IGF-1R are involved in the crosstalk to effect 
the pathologic changes in GO through any of the 
following mechanisms: 1) binding and activation of IGF-
1R by stimulating IGF-1 like agonists; 2) 
enhancement/inhibition of TSHR signaling by IGF-1R; or 
3) physical hybridization of a functional tyrosine kinase 
and G protein-coupled receptor.37  
 
Given that the TSHR is postulated to participate in the 
pathogenesis of GO either as an autoantigen or as a 
molecular conduit for downstream signaling,38 the 
demonstration of a clinical association of TRAb with GO 
activity and severity makes it a possible contributor in the 
pathogenesis of the disease.  
 
However, our study is limited in several aspects. First, the 
population included patients in a variety of stages of GO, 
as evidenced by the wide range in disease duration. 
Second, only a small proportion exhibited active or severe 
GO. The sample size may not have been enough to 
elucidate the association of the variables with disease 
activity or severity given the low smoking rates and low 
prevalence of active or severe GO. Moreover, the cross-
sectional design precluded determination of causality 
from the associations observed in this study. Lastly, the 
assay used cannot differentiate between stimulating, 
blocking, and neutral antibodies. There is a heterogeneity 
in the types and affinity of TRAb in a single patient.36 In 
order to confirm the association found in this study, future 
investigators should look into prospective or longitudinal 
studies on new-onset GO with repeated determinations of 
TRAb over the course of the disease, utilizing assays that 
can differentiate the different types of TRAb. This may 
help determine if TRAb will be clinically useful in 
prognosticating the course of GO for patients.  
 
CONCLUSION 
 
This study reported lower rates of active GO and 
moderate-to-severe or sight-threatening GO compared to 
those reported in literature. In this cohort of 

predominantly nonsmoking Filipinos with GO, an 
elevated TRAb titer emerged as a risk factor for active GO 
and a severe disease course.  
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clinical signs of orbital inflammation that is seen in active 
GO. Indeed, an observational study by Eckstein et al.,35 
reported that elevated TBII tiers at different time points 
after GO onset have higher risk of severe disease, 
independent of age and smoking. 
 
The molecular pathogenesis of GO is still not precisely 
known. Orbital fibroblast have been shown to express 
functional thyrotropin receptors (TSHR), making them 
possible target cells. It is postulated that enhanced 
activation of the TSHR results in hyaluronic acid synthesis 
and adipogenesis in the orbit,36 which are the pathologic 
hallmarks of GO. Whether TRAb is the one which effects 
this activation is not yet known with certainty. Another 
putative self-antigen postulated to underlie GO is insulin-
like growth factor-1 receptor (IGF-1R). It is theorized that 
TSHR and IGF-1R are involved in the crosstalk to effect 
the pathologic changes in GO through any of the 
following mechanisms: 1) binding and activation of IGF-
1R by stimulating IGF-1 like agonists; 2) 
enhancement/inhibition of TSHR signaling by IGF-1R; or 
3) physical hybridization of a functional tyrosine kinase 
and G protein-coupled receptor.37  
 
Given that the TSHR is postulated to participate in the 
pathogenesis of GO either as an autoantigen or as a 
molecular conduit for downstream signaling,38 the 
demonstration of a clinical association of TRAb with GO 
activity and severity makes it a possible contributor in the 
pathogenesis of the disease.  
 
However, our study is limited in several aspects. First, the 
population included patients in a variety of stages of GO, 
as evidenced by the wide range in disease duration. 
Second, only a small proportion exhibited active or severe 
GO. The sample size may not have been enough to 
elucidate the association of the variables with disease 
activity or severity given the low smoking rates and low 
prevalence of active or severe GO. Moreover, the cross-
sectional design precluded determination of causality 
from the associations observed in this study. Lastly, the 
assay used cannot differentiate between stimulating, 
blocking, and neutral antibodies. There is a heterogeneity 
in the types and affinity of TRAb in a single patient.36 In 
order to confirm the association found in this study, future 
investigators should look into prospective or longitudinal 
studies on new-onset GO with repeated determinations of 
TRAb over the course of the disease, utilizing assays that 
can differentiate the different types of TRAb. This may 
help determine if TRAb will be clinically useful in 
prognosticating the course of GO for patients.  
 
CONCLUSION 
 
This study reported lower rates of active GO and 
moderate-to-severe or sight-threatening GO compared to 
those reported in literature. In this cohort of 

predominantly nonsmoking Filipinos with GO, an 
elevated TRAb titer emerged as a risk factor for active GO 
and a severe disease course.  
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Abstract 
 
Introduction. Hazards of hypoglycemia include accidents, cardiovascular events, neurologic damage, and impaired 
hypoglycemia awareness (IHA) which presents as inability to perceive and respond to hypoglycemic warning 
symptoms.  
 
Objective. This study aimed to develop the first questionnaire evaluating IHA adapted from Clarke Hypoglycemia Index 
(CHI) and validated among adult Filipino patients with Type 2 Diabetes Mellitus (T2DM).  
 
Methodology. A questionnaire development study was conducted involving CHI linguistic translation, its modification 
through literature review and focus group discussions, panel synthesis, and content validity. A cross-sectional analytic 
study followed by administration of the questionnaire to 117 adult Filipinos with T2DM, advanced age, long-standing 
T2DM, insulin or sulfonylurea, polypharmacy, comorbidities and/or prior hypoglycemia. There were 9 participants in 
pilot testing, 69 in criterion validity against continuous glucose monitoring (CGM), and 108 in construct validity.  
 
Results. IHA domains in the concept map included Elusive Euglycemia Model, Developmental Model, and Cognitive 
Model. The Filipino-CHI formulated had 8 questions with content validity scores ranging from 87.5-93.75%. Owing to 
brevity, its internal consistency Cronbach’s alpha was 0.45. Criterion validity against CGM yielded 21 patients with 
biochemical hypoglycemic events, of which 2 had clinical hypoglycemic events and 19 were positive monitor-identified 
IHA. A questionnaire IHA cutoff score of ≥4 had sensitivity of 89.47%, and area under the curve of 0.55.  
 
Conclusion. An 8-item questionnaire evaluating IHA among adult Filipino T2DM patients was developed and validated. 
Ê
KeyÊwords:ÊdiabetesÊmellitus,Êhypoglycemia,ÊquestionnaireÊ

 
INTRODUCTION 
 
Landmark trials established benefits of glycemic control 
but forewarned against severe hypoglycemia.1 Associated 
factors include those on insulin, sulfonylurea, or 
polypharmacy; with antecedent hypoglycemia, increasing 
age, prolonged diabetes, menopause, neurologic, renal, 
cardiovascular, or hepatic diseases. Hazards include 
dementia, fall, cardiovascular events, poor quality of life, 
IHA, further hypoglycemia and mortality. Akin to 
hypoglycemia is IHA, forming a vicious cycle.2 IHA is 
defined as the onset of hypoglycemia before autonomic 
warning symptoms, presents as inability to perceive 
hypoglycemic symptoms, and is linked to hypoglycemia-
associated autonomic failure.3 Clamp studies 
demonstrated lower magnitude of glucagon and 
epinephrine responses even when glucose dropped to 59 
mg/dL among elderly diabetic patients.4 At blood glucose 

below 50 mg/dL on a day post-hypoglycemia, epinephrine 
release was lowered to 200 ng/L which was half that 
observed when with prior hyperglycemia.5 Brain lactate, 
the alternative fuel source, decreased among patients with 
Type 1 diabetes with IHA whereas those without showed 
stable lactate.6 Thalamic blood flow increase that positively 
correlated with epinephrine response observed during 
moderate hypoglycemia.7 IHA prevalence approaches 10% 
among T2DM patients on insulin, and 6% among those on 
oral hypoglycemic agents.8 IHA prevention starts with 
detection. Current methods of symptom reporting and 
monitoring are either costly or irrelevant to symptoms 
hence the role of symptom-dependent questionnaires. 
Defining hypoglycemia remains challenging because 
thresholds for symptoms decrease with hypoglycemia, but 
increase with worsening diabetes. Currently 
recommended for IHA and recurrent hypoglycemia, CGM 
detects IHA with 88% specificity and 75% sensitivity.9-10 

Among 4 IHA questionnaires published, namely GS (Gold 
Score), CHI (Clarke Hypoglycemia Index), PBQ (Pederson-
Bjergaard Questionnaire), Hypo-AQ (Hypoglycemia 
Awareness Questionaire), only the single-question Likert 
scale GS and the eight-item questionnaire CHI were 
validated.11-14 A comparison study among GS, CHI, and 
PBQ demonstrated hypoglycemia at 24%, 26%, and 62% 
respectively, with only the first two approximating 
prevalence studies at 25%.15 Whereas CHI has Spanish and 
Catalan versions recently validated, there is no Filipino 
questionnaire.16 
 
This study aimed to develop a validated questionnaire on 
IHA adapted from CHI by: (1) formulating a culturally-
adapted Filipino version of CHI; (2) evaluating content 
validity of the translated and modified CHI; (3) the criterion 
validity against CGM with activity diary and receiver 
operator curve; (4) appraising the internal consistency. 
 
METHODOLOGY 
 
The first phase: Questionnaire Construction Phase, a 
questionnaire development study consisted of a linguistic 
translation of CHI and modification by: (1) literature 
review, (2) focused group discussions, (3) synthesis by an 
expert panel. The second phase: Questionnaire 
Administration Phase was a cross-sectional analytic study 
with: (1) pre-testing, (2) construct validity, (3) internal 
reliability, and (4) criterion validity test. It involved adult 
Filipinos with physician-diagnosed T2DM, based on 
American Diabetes Association Standards of Medical Care 
2017 (Table 1), voluntarily recruited by active recruitment, 
gathered by purposive sampling from the Out-Patient 
Department of Philippine General Hospital. Patients were: 
Filipino by ethnicity, nationality, and residence; with 
physician-diagnosed T2DM, age 19 years and above, with 
informed consent, and any of the following: long-standing 
diabetes mellitus, on insulin or sulfonylurea, co-
morbidities, and antecedent hypoglycemia. Patients 
unable to read and write, with retinopathy, 
cerebrovascular disease deficits, fractures, or amputations, 
were still included provided they had caregivers to assist 
them with the questionnaire. Patients who were pregnant, 
or with psychiatric comorbidities, or who did not give 
their consent were not included in the study. For Phase I 
Part 2, Questionnaire Modification Phase, a focused group 
discussion with 6-8 study participants per group, and a 
total of 4 groups were conducted.17 For Phase II Part 1 or 
Pre-testing, 10% of the final testing sample size or a group 
of 8 patients participated.18 For Phase 2 Part 2 Criterion 
Validity, using the prevalence of 6%, confidence interval of 
95%, maximum margin of error of 7%, and preset 
sensitivity of 90%, the calculated sample size of 68 T2DM 
patients were recruited.19 For Phase 2 Part 4 Construct 
Validity, 108 patients were recruited, the sample size to 
account for subject-to-item exploratory factor analysis 
ratio of 10 respondents for every 1 item question, that is 
minimum 80.18 

 
Phase I: Questionnaire Construction 
 
PhaseÊ IÊPartÊ1:ÊTranslation,ÊBackwardÊtranslationÊandÊ
SynthesisÊ
Komisyon ng Wikang Filipino translated the Clarke 
Hypoglycemia Index into Filipino. Sentro ng Wikang 
Filipino independently translated the Filipino version back 
into English. Forward and backward translations were 
collated by an expert panel of: (1) adult endocrinologist, (2) 
public health doctor, (3) the previous forward and back 
translators, who formulated the Translated CHI version. 

 
Phase I Part 2: Modification 
 
PhaseÊIÊPartÊ2.a:ÊLiteratureÊReviewÊandÊFocusedÊgroupÊ
discussionÊ(FGD)Ê
Literature search from PUBMED, HERDIN, and Google 
Scholar was used then incorporated into concept list. 
There were 4 Focus Group Discussions (FGD) held, each 
with 6-8 patients. Translated CHI was modified using the 
concept list and FGD into a concept map (Figure 1), as 
recommended by expert panel of doctors specialized in: 
(1) adult endocrinology, (2) internal medicine, (3) 
neurosciences, and (4) public health. The output was 
Modified CHI. 
 
PhaseÊIÊPartÊ2.b:ÊContentÊValidityÊÊ
Modified CHI was graded by Content Validity Scores 
(CVS), a Likert scale of 1 to 4 with: 1- least relevant and 
must be removed, 2- must modify entire statement to be 
included, 3- must modify a word to be included, or 4- 
most relevant and must be included. A CVS of at least 
83% qualified it for inclusion.20 The output was Filipino-
CHI draft. 
 
Phase 2: Questionnaire Administration 
 
PhaseÊ2ÊPartÊ1:ÊPretestingÊ
Filipino-CHI draft was pretested on 9 adult Filipino T2DM 
patients interviewed regarding clarity, acceptability, and 
tolerability of the instructions and questions. Length of 
time taken was recorded. The output was Pre-tested 
Filipino-CHI. 
Ê

Table 1. Operational definition of terms 
Terms Definition 

Type 2 Diabetes 
Mellitus adult 

Patients aged 19 and above, with physician-
diagnosed Type 2 Diabetes Mellitus in 
accordance with American Diabetes Association9 

Biochemical 
Hypoglycemia 

Any recorded instantaneous continuous glucose 
monitoring at or below 70mg/dl, the alert level in 
accordance with American Diabetes Association9 

Clinical Hypoglycemia Any recorded neuroglycopenic or autonomic 
symptom noted on the Activity Diary of the 
patient such as trembling, cold clammy sweating, 
hunger, nausea, incoordination, light-
headedness, confusion, sudden behavioral 
changes, loss of consciousness, resolved by 
glucose administration 

Monitor-identified 
Impaired Hypoglycemia 
Awareness 

Onset of Biochemical hypoglycemia without 
Clinical Hypoglycemia 

Questionaire-identified 
impaired awareness of 
hypoglycemia  

Score at or above the identified cutoff value 
signifying impaired recognition of hypoglycemia, 
calculated by criterion validity test 

 

Vol. 32 No. 2 November 2017158 www.asean-endocrinejournal.org

ONLINE FIRST | September 30, 2017 | https://doi.org/10.15605/jafes.032.02.10

Original ArticleJournal of the
ASEAN Federation of
Endocrine Societies

ONLINE FIRST | September 30, 2017 | https://doi.org/10.15605/jafes.032.02.10

________________________________________  

ISSN 0857-1074 
Printed in the Philippines 
Copyright © 2017 by the JAFES 
Received: July 24, 2016. Accepted: September 18, 2016. 
Published online first: September 30, 2017.ÊÊ
https://doi.org/10.15605/jafes.032.02.10Ê

Corresponding author: Uzziel R. de Mesa, MD 
Section of Endocrinology, Diabetes and Metabolism 
Department of Medicine, University of the Philippines-Philippine General Hospital 
Taft Avenue, Ermita, Manila, Philippines 1000 
Tel. No.: +632-554-8400 local 2230 
E-mail: uzzielrdemesa@gmail.com 
 

*ÊPaper presented in Philippine Society of Endocrinology, Diabetes, and Metabolism Annual Convention, in Edsa Shangri-La Manila, Mandaluyong City, on March 24, 2017. 
 

Development and Validation of a Questionnaire Evaluating  
Impaired Hypoglycemia Awareness among Adult Filipino Patients  

with Type 2 Diabetes Mellitus 
 

Uzziel de Mesa,1 Ma. Cecille Anonuevo-Cruz,1 Nemencio Nicodemus Jr.,2 Nikolai Gil Reyes3 

 

1Section of Endocrinology, Diabetes and Metabolism, Department of Medicine, University of the Philippines Manila-Philippine General Hospital 
2Department of Biochemistry, University of the Philippines Manila-Philippine General Hospital 

3Department of Neurosciences, University of the Philippines Manila-Philippine General Hospital 
 
 

Abstract 
 
Introduction. Hazards of hypoglycemia include accidents, cardiovascular events, neurologic damage, and impaired 
hypoglycemia awareness (IHA) which presents as inability to perceive and respond to hypoglycemic warning 
symptoms.  
 
Objective. This study aimed to develop the first questionnaire evaluating IHA adapted from Clarke Hypoglycemia Index 
(CHI) and validated among adult Filipino patients with Type 2 Diabetes Mellitus (T2DM).  
 
Methodology. A questionnaire development study was conducted involving CHI linguistic translation, its modification 
through literature review and focus group discussions, panel synthesis, and content validity. A cross-sectional analytic 
study followed by administration of the questionnaire to 117 adult Filipinos with T2DM, advanced age, long-standing 
T2DM, insulin or sulfonylurea, polypharmacy, comorbidities and/or prior hypoglycemia. There were 9 participants in 
pilot testing, 69 in criterion validity against continuous glucose monitoring (CGM), and 108 in construct validity.  
 
Results. IHA domains in the concept map included Elusive Euglycemia Model, Developmental Model, and Cognitive 
Model. The Filipino-CHI formulated had 8 questions with content validity scores ranging from 87.5-93.75%. Owing to 
brevity, its internal consistency Cronbach’s alpha was 0.45. Criterion validity against CGM yielded 21 patients with 
biochemical hypoglycemic events, of which 2 had clinical hypoglycemic events and 19 were positive monitor-identified 
IHA. A questionnaire IHA cutoff score of ≥4 had sensitivity of 89.47%, and area under the curve of 0.55.  
 
Conclusion. An 8-item questionnaire evaluating IHA among adult Filipino T2DM patients was developed and validated. 
Ê
KeyÊwords:ÊdiabetesÊmellitus,Êhypoglycemia,ÊquestionnaireÊ

 
INTRODUCTION 
 
Landmark trials established benefits of glycemic control 
but forewarned against severe hypoglycemia.1 Associated 
factors include those on insulin, sulfonylurea, or 
polypharmacy; with antecedent hypoglycemia, increasing 
age, prolonged diabetes, menopause, neurologic, renal, 
cardiovascular, or hepatic diseases. Hazards include 
dementia, fall, cardiovascular events, poor quality of life, 
IHA, further hypoglycemia and mortality. Akin to 
hypoglycemia is IHA, forming a vicious cycle.2 IHA is 
defined as the onset of hypoglycemia before autonomic 
warning symptoms, presents as inability to perceive 
hypoglycemic symptoms, and is linked to hypoglycemia-
associated autonomic failure.3 Clamp studies 
demonstrated lower magnitude of glucagon and 
epinephrine responses even when glucose dropped to 59 
mg/dL among elderly diabetic patients.4 At blood glucose 

below 50 mg/dL on a day post-hypoglycemia, epinephrine 
release was lowered to 200 ng/L which was half that 
observed when with prior hyperglycemia.5 Brain lactate, 
the alternative fuel source, decreased among patients with 
Type 1 diabetes with IHA whereas those without showed 
stable lactate.6 Thalamic blood flow increase that positively 
correlated with epinephrine response observed during 
moderate hypoglycemia.7 IHA prevalence approaches 10% 
among T2DM patients on insulin, and 6% among those on 
oral hypoglycemic agents.8 IHA prevention starts with 
detection. Current methods of symptom reporting and 
monitoring are either costly or irrelevant to symptoms 
hence the role of symptom-dependent questionnaires. 
Defining hypoglycemia remains challenging because 
thresholds for symptoms decrease with hypoglycemia, but 
increase with worsening diabetes. Currently 
recommended for IHA and recurrent hypoglycemia, CGM 
detects IHA with 88% specificity and 75% sensitivity.9-10 

Among 4 IHA questionnaires published, namely GS (Gold 
Score), CHI (Clarke Hypoglycemia Index), PBQ (Pederson-
Bjergaard Questionnaire), Hypo-AQ (Hypoglycemia 
Awareness Questionaire), only the single-question Likert 
scale GS and the eight-item questionnaire CHI were 
validated.11-14 A comparison study among GS, CHI, and 
PBQ demonstrated hypoglycemia at 24%, 26%, and 62% 
respectively, with only the first two approximating 
prevalence studies at 25%.15 Whereas CHI has Spanish and 
Catalan versions recently validated, there is no Filipino 
questionnaire.16 
 
This study aimed to develop a validated questionnaire on 
IHA adapted from CHI by: (1) formulating a culturally-
adapted Filipino version of CHI; (2) evaluating content 
validity of the translated and modified CHI; (3) the criterion 
validity against CGM with activity diary and receiver 
operator curve; (4) appraising the internal consistency. 
 
METHODOLOGY 
 
The first phase: Questionnaire Construction Phase, a 
questionnaire development study consisted of a linguistic 
translation of CHI and modification by: (1) literature 
review, (2) focused group discussions, (3) synthesis by an 
expert panel. The second phase: Questionnaire 
Administration Phase was a cross-sectional analytic study 
with: (1) pre-testing, (2) construct validity, (3) internal 
reliability, and (4) criterion validity test. It involved adult 
Filipinos with physician-diagnosed T2DM, based on 
American Diabetes Association Standards of Medical Care 
2017 (Table 1), voluntarily recruited by active recruitment, 
gathered by purposive sampling from the Out-Patient 
Department of Philippine General Hospital. Patients were: 
Filipino by ethnicity, nationality, and residence; with 
physician-diagnosed T2DM, age 19 years and above, with 
informed consent, and any of the following: long-standing 
diabetes mellitus, on insulin or sulfonylurea, co-
morbidities, and antecedent hypoglycemia. Patients 
unable to read and write, with retinopathy, 
cerebrovascular disease deficits, fractures, or amputations, 
were still included provided they had caregivers to assist 
them with the questionnaire. Patients who were pregnant, 
or with psychiatric comorbidities, or who did not give 
their consent were not included in the study. For Phase I 
Part 2, Questionnaire Modification Phase, a focused group 
discussion with 6-8 study participants per group, and a 
total of 4 groups were conducted.17 For Phase II Part 1 or 
Pre-testing, 10% of the final testing sample size or a group 
of 8 patients participated.18 For Phase 2 Part 2 Criterion 
Validity, using the prevalence of 6%, confidence interval of 
95%, maximum margin of error of 7%, and preset 
sensitivity of 90%, the calculated sample size of 68 T2DM 
patients were recruited.19 For Phase 2 Part 4 Construct 
Validity, 108 patients were recruited, the sample size to 
account for subject-to-item exploratory factor analysis 
ratio of 10 respondents for every 1 item question, that is 
minimum 80.18 

 
Phase I: Questionnaire Construction 
 
PhaseÊ IÊPartÊ1:ÊTranslation,ÊBackwardÊtranslationÊandÊ
SynthesisÊ
Komisyon ng Wikang Filipino translated the Clarke 
Hypoglycemia Index into Filipino. Sentro ng Wikang 
Filipino independently translated the Filipino version back 
into English. Forward and backward translations were 
collated by an expert panel of: (1) adult endocrinologist, (2) 
public health doctor, (3) the previous forward and back 
translators, who formulated the Translated CHI version. 

 
Phase I Part 2: Modification 
 
PhaseÊIÊPartÊ2.a:ÊLiteratureÊReviewÊandÊFocusedÊgroupÊ
discussionÊ(FGD)Ê
Literature search from PUBMED, HERDIN, and Google 
Scholar was used then incorporated into concept list. 
There were 4 Focus Group Discussions (FGD) held, each 
with 6-8 patients. Translated CHI was modified using the 
concept list and FGD into a concept map (Figure 1), as 
recommended by expert panel of doctors specialized in: 
(1) adult endocrinology, (2) internal medicine, (3) 
neurosciences, and (4) public health. The output was 
Modified CHI. 
 
PhaseÊIÊPartÊ2.b:ÊContentÊValidityÊÊ
Modified CHI was graded by Content Validity Scores 
(CVS), a Likert scale of 1 to 4 with: 1- least relevant and 
must be removed, 2- must modify entire statement to be 
included, 3- must modify a word to be included, or 4- 
most relevant and must be included. A CVS of at least 
83% qualified it for inclusion.20 The output was Filipino-
CHI draft. 
 
Phase 2: Questionnaire Administration 
 
PhaseÊ2ÊPartÊ1:ÊPretestingÊ
Filipino-CHI draft was pretested on 9 adult Filipino T2DM 
patients interviewed regarding clarity, acceptability, and 
tolerability of the instructions and questions. Length of 
time taken was recorded. The output was Pre-tested 
Filipino-CHI. 
Ê

Table 1. Operational definition of terms 
Terms Definition 

Type 2 Diabetes 
Mellitus adult 

Patients aged 19 and above, with physician-
diagnosed Type 2 Diabetes Mellitus in 
accordance with American Diabetes Association9 

Biochemical 
Hypoglycemia 

Any recorded instantaneous continuous glucose 
monitoring at or below 70mg/dl, the alert level in 
accordance with American Diabetes Association9 

Clinical Hypoglycemia Any recorded neuroglycopenic or autonomic 
symptom noted on the Activity Diary of the 
patient such as trembling, cold clammy sweating, 
hunger, nausea, incoordination, light-
headedness, confusion, sudden behavioral 
changes, loss of consciousness, resolved by 
glucose administration 

Monitor-identified 
Impaired Hypoglycemia 
Awareness 

Onset of Biochemical hypoglycemia without 
Clinical Hypoglycemia 

Questionaire-identified 
impaired awareness of 
hypoglycemia  

Score at or above the identified cutoff value 
signifying impaired recognition of hypoglycemia, 
calculated by criterion validity test 

 

ONLINE FIRST | September 30, 2017 | https://doi.org/10.15605/jafes.032.02.10

159Questionnaire Evaluating Impaired Hypoglycemia Awareness with Type 2 Diabetes Mellitus

www.asean-endocrinejournal.orgVol. 32 No. 2 November 2017

Uzziel de Mesa, et al

ONLINE FIRST | September 30, 2017 | https://doi.org/10.15605/jafes.032.02.10

eISSN 2308-118x

https://doi.org/10.15605/jafes.032.02.10



________________________________________  

ISSN 0857-1074 
Printed in the Philippines 
Copyright © 2017 by the JAFES 
Received: July 24, 2016. Accepted: September 18, 2016. 
Published online first: September 30, 2017.ÊÊ
https://doi.org/10.15605/jafes.032.02.10Ê

Corresponding author: Uzziel R. de Mesa, MD 
Section of Endocrinology, Diabetes and Metabolism 
Department of Medicine, University of the Philippines-Philippine General Hospital 
Taft Avenue, Ermita, Manila, Philippines 1000 
Tel. No.: +632-554-8400 local 2230 
E-mail: uzzielrdemesa@gmail.com 
 

*ÊPaper presented in Philippine Society of Endocrinology, Diabetes, and Metabolism Annual Convention, in Edsa Shangri-La Manila, Mandaluyong City, on March 24, 2017. 
 

Development and Validation of a Questionnaire Evaluating  
Impaired Hypoglycemia Awareness among Adult Filipino Patients  

with Type 2 Diabetes Mellitus 
 

Uzziel de Mesa,1 Ma. Cecille Anonuevo-Cruz,1 Nemencio Nicodemus Jr.,2 Nikolai Gil Reyes3 

 

1Section of Endocrinology, Diabetes and Metabolism, Department of Medicine, University of the Philippines Manila-Philippine General Hospital 
2Department of Biochemistry, University of the Philippines Manila-Philippine General Hospital 

3Department of Neurosciences, University of the Philippines Manila-Philippine General Hospital 
 
 

Abstract 
 
Introduction. Hazards of hypoglycemia include accidents, cardiovascular events, neurologic damage, and impaired 
hypoglycemia awareness (IHA) which presents as inability to perceive and respond to hypoglycemic warning 
symptoms.  
 
Objective. This study aimed to develop the first questionnaire evaluating IHA adapted from Clarke Hypoglycemia Index 
(CHI) and validated among adult Filipino patients with Type 2 Diabetes Mellitus (T2DM).  
 
Methodology. A questionnaire development study was conducted involving CHI linguistic translation, its modification 
through literature review and focus group discussions, panel synthesis, and content validity. A cross-sectional analytic 
study followed by administration of the questionnaire to 117 adult Filipinos with T2DM, advanced age, long-standing 
T2DM, insulin or sulfonylurea, polypharmacy, comorbidities and/or prior hypoglycemia. There were 9 participants in 
pilot testing, 69 in criterion validity against continuous glucose monitoring (CGM), and 108 in construct validity.  
 
Results. IHA domains in the concept map included Elusive Euglycemia Model, Developmental Model, and Cognitive 
Model. The Filipino-CHI formulated had 8 questions with content validity scores ranging from 87.5-93.75%. Owing to 
brevity, its internal consistency Cronbach’s alpha was 0.45. Criterion validity against CGM yielded 21 patients with 
biochemical hypoglycemic events, of which 2 had clinical hypoglycemic events and 19 were positive monitor-identified 
IHA. A questionnaire IHA cutoff score of ≥4 had sensitivity of 89.47%, and area under the curve of 0.55.  
 
Conclusion. An 8-item questionnaire evaluating IHA among adult Filipino T2DM patients was developed and validated. 
Ê
KeyÊwords:ÊdiabetesÊmellitus,Êhypoglycemia,ÊquestionnaireÊ

 
INTRODUCTION 
 
Landmark trials established benefits of glycemic control 
but forewarned against severe hypoglycemia.1 Associated 
factors include those on insulin, sulfonylurea, or 
polypharmacy; with antecedent hypoglycemia, increasing 
age, prolonged diabetes, menopause, neurologic, renal, 
cardiovascular, or hepatic diseases. Hazards include 
dementia, fall, cardiovascular events, poor quality of life, 
IHA, further hypoglycemia and mortality. Akin to 
hypoglycemia is IHA, forming a vicious cycle.2 IHA is 
defined as the onset of hypoglycemia before autonomic 
warning symptoms, presents as inability to perceive 
hypoglycemic symptoms, and is linked to hypoglycemia-
associated autonomic failure.3 Clamp studies 
demonstrated lower magnitude of glucagon and 
epinephrine responses even when glucose dropped to 59 
mg/dL among elderly diabetic patients.4 At blood glucose 

below 50 mg/dL on a day post-hypoglycemia, epinephrine 
release was lowered to 200 ng/L which was half that 
observed when with prior hyperglycemia.5 Brain lactate, 
the alternative fuel source, decreased among patients with 
Type 1 diabetes with IHA whereas those without showed 
stable lactate.6 Thalamic blood flow increase that positively 
correlated with epinephrine response observed during 
moderate hypoglycemia.7 IHA prevalence approaches 10% 
among T2DM patients on insulin, and 6% among those on 
oral hypoglycemic agents.8 IHA prevention starts with 
detection. Current methods of symptom reporting and 
monitoring are either costly or irrelevant to symptoms 
hence the role of symptom-dependent questionnaires. 
Defining hypoglycemia remains challenging because 
thresholds for symptoms decrease with hypoglycemia, but 
increase with worsening diabetes. Currently 
recommended for IHA and recurrent hypoglycemia, CGM 
detects IHA with 88% specificity and 75% sensitivity.9-10 

Among 4 IHA questionnaires published, namely GS (Gold 
Score), CHI (Clarke Hypoglycemia Index), PBQ (Pederson-
Bjergaard Questionnaire), Hypo-AQ (Hypoglycemia 
Awareness Questionaire), only the single-question Likert 
scale GS and the eight-item questionnaire CHI were 
validated.11-14 A comparison study among GS, CHI, and 
PBQ demonstrated hypoglycemia at 24%, 26%, and 62% 
respectively, with only the first two approximating 
prevalence studies at 25%.15 Whereas CHI has Spanish and 
Catalan versions recently validated, there is no Filipino 
questionnaire.16 
 
This study aimed to develop a validated questionnaire on 
IHA adapted from CHI by: (1) formulating a culturally-
adapted Filipino version of CHI; (2) evaluating content 
validity of the translated and modified CHI; (3) the criterion 
validity against CGM with activity diary and receiver 
operator curve; (4) appraising the internal consistency. 
 
METHODOLOGY 
 
The first phase: Questionnaire Construction Phase, a 
questionnaire development study consisted of a linguistic 
translation of CHI and modification by: (1) literature 
review, (2) focused group discussions, (3) synthesis by an 
expert panel. The second phase: Questionnaire 
Administration Phase was a cross-sectional analytic study 
with: (1) pre-testing, (2) construct validity, (3) internal 
reliability, and (4) criterion validity test. It involved adult 
Filipinos with physician-diagnosed T2DM, based on 
American Diabetes Association Standards of Medical Care 
2017 (Table 1), voluntarily recruited by active recruitment, 
gathered by purposive sampling from the Out-Patient 
Department of Philippine General Hospital. Patients were: 
Filipino by ethnicity, nationality, and residence; with 
physician-diagnosed T2DM, age 19 years and above, with 
informed consent, and any of the following: long-standing 
diabetes mellitus, on insulin or sulfonylurea, co-
morbidities, and antecedent hypoglycemia. Patients 
unable to read and write, with retinopathy, 
cerebrovascular disease deficits, fractures, or amputations, 
were still included provided they had caregivers to assist 
them with the questionnaire. Patients who were pregnant, 
or with psychiatric comorbidities, or who did not give 
their consent were not included in the study. For Phase I 
Part 2, Questionnaire Modification Phase, a focused group 
discussion with 6-8 study participants per group, and a 
total of 4 groups were conducted.17 For Phase II Part 1 or 
Pre-testing, 10% of the final testing sample size or a group 
of 8 patients participated.18 For Phase 2 Part 2 Criterion 
Validity, using the prevalence of 6%, confidence interval of 
95%, maximum margin of error of 7%, and preset 
sensitivity of 90%, the calculated sample size of 68 T2DM 
patients were recruited.19 For Phase 2 Part 4 Construct 
Validity, 108 patients were recruited, the sample size to 
account for subject-to-item exploratory factor analysis 
ratio of 10 respondents for every 1 item question, that is 
minimum 80.18 

 
Phase I: Questionnaire Construction 
 
PhaseÊ IÊPartÊ1:ÊTranslation,ÊBackwardÊtranslationÊandÊ
SynthesisÊ
Komisyon ng Wikang Filipino translated the Clarke 
Hypoglycemia Index into Filipino. Sentro ng Wikang 
Filipino independently translated the Filipino version back 
into English. Forward and backward translations were 
collated by an expert panel of: (1) adult endocrinologist, (2) 
public health doctor, (3) the previous forward and back 
translators, who formulated the Translated CHI version. 

 
Phase I Part 2: Modification 
 
PhaseÊIÊPartÊ2.a:ÊLiteratureÊReviewÊandÊFocusedÊgroupÊ
discussionÊ(FGD)Ê
Literature search from PUBMED, HERDIN, and Google 
Scholar was used then incorporated into concept list. 
There were 4 Focus Group Discussions (FGD) held, each 
with 6-8 patients. Translated CHI was modified using the 
concept list and FGD into a concept map (Figure 1), as 
recommended by expert panel of doctors specialized in: 
(1) adult endocrinology, (2) internal medicine, (3) 
neurosciences, and (4) public health. The output was 
Modified CHI. 
 
PhaseÊIÊPartÊ2.b:ÊContentÊValidityÊÊ
Modified CHI was graded by Content Validity Scores 
(CVS), a Likert scale of 1 to 4 with: 1- least relevant and 
must be removed, 2- must modify entire statement to be 
included, 3- must modify a word to be included, or 4- 
most relevant and must be included. A CVS of at least 
83% qualified it for inclusion.20 The output was Filipino-
CHI draft. 
 
Phase 2: Questionnaire Administration 
 
PhaseÊ2ÊPartÊ1:ÊPretestingÊ
Filipino-CHI draft was pretested on 9 adult Filipino T2DM 
patients interviewed regarding clarity, acceptability, and 
tolerability of the instructions and questions. Length of 
time taken was recorded. The output was Pre-tested 
Filipino-CHI. 
Ê

Table 1. Operational definition of terms 
Terms Definition 

Type 2 Diabetes 
Mellitus adult 

Patients aged 19 and above, with physician-
diagnosed Type 2 Diabetes Mellitus in 
accordance with American Diabetes Association9 

Biochemical 
Hypoglycemia 

Any recorded instantaneous continuous glucose 
monitoring at or below 70mg/dl, the alert level in 
accordance with American Diabetes Association9 

Clinical Hypoglycemia Any recorded neuroglycopenic or autonomic 
symptom noted on the Activity Diary of the 
patient such as trembling, cold clammy sweating, 
hunger, nausea, incoordination, light-
headedness, confusion, sudden behavioral 
changes, loss of consciousness, resolved by 
glucose administration 

Monitor-identified 
Impaired Hypoglycemia 
Awareness 

Onset of Biochemical hypoglycemia without 
Clinical Hypoglycemia 

Questionaire-identified 
impaired awareness of 
hypoglycemia  

Score at or above the identified cutoff value 
signifying impaired recognition of hypoglycemia, 
calculated by criterion validity test 
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Abstract 
 
Introduction. Hazards of hypoglycemia include accidents, cardiovascular events, neurologic damage, and impaired 
hypoglycemia awareness (IHA) which presents as inability to perceive and respond to hypoglycemic warning 
symptoms.  
 
Objective. This study aimed to develop the first questionnaire evaluating IHA adapted from Clarke Hypoglycemia Index 
(CHI) and validated among adult Filipino patients with Type 2 Diabetes Mellitus (T2DM).  
 
Methodology. A questionnaire development study was conducted involving CHI linguistic translation, its modification 
through literature review and focus group discussions, panel synthesis, and content validity. A cross-sectional analytic 
study followed by administration of the questionnaire to 117 adult Filipinos with T2DM, advanced age, long-standing 
T2DM, insulin or sulfonylurea, polypharmacy, comorbidities and/or prior hypoglycemia. There were 9 participants in 
pilot testing, 69 in criterion validity against continuous glucose monitoring (CGM), and 108 in construct validity.  
 
Results. IHA domains in the concept map included Elusive Euglycemia Model, Developmental Model, and Cognitive 
Model. The Filipino-CHI formulated had 8 questions with content validity scores ranging from 87.5-93.75%. Owing to 
brevity, its internal consistency Cronbach’s alpha was 0.45. Criterion validity against CGM yielded 21 patients with 
biochemical hypoglycemic events, of which 2 had clinical hypoglycemic events and 19 were positive monitor-identified 
IHA. A questionnaire IHA cutoff score of ≥4 had sensitivity of 89.47%, and area under the curve of 0.55.  
 
Conclusion. An 8-item questionnaire evaluating IHA among adult Filipino T2DM patients was developed and validated. 
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PhaseÊ2ÊPartÊ2:ÊCriterionÊValidityÊTestÊagainstÊCGMÊ 
Pre-tested Filipino-CHI was compared with the 
hypoglycemic events noted on a CGM not recorded as 
symptomatic on the patient’s activity diary. Patients were 
admitted in the wards for 24-hour observation wearing 
the validated iPro2 CGM. Patients recorded activities, 
meals, exercise, autonomic or neuroglycopenic symptoms 
in the Activity Dairy. CGM data, calibrated to validated 
capillary blood glucose, was uploaded to the iPRO2 
software, and was correlated with Activity Diary. 
Biochemical Hypoglycemic Events (BHE) was defined as 
instantaneous glucose monitoring below 70 mg/dl in 
concordance to the consensus of ADA and Endocrine 
Society. Clinical Hypoglycemic Event (CHE) was defined 
as at least one hypoglycemic autonomic or 
neuroglycopenic symptom noted on Activity Diary (Table 
1). Any BHE without concurrent CHE was considered as 
Monitor-identified IHA (mIHA). This was to differentiate 
it from the Questionnaire-identified IHA (qIHA) or the 
number of questions signifying IHA in the Pre-tested 
Filipino CHI. Calculations were done by: (1) arbitrarily 
setting cutoffs for qIHA scores compared against mIHA 
scores; (2) plotting 1-Specificity against Sensitivity for 
every set cutoff; (3) depicting a resulting Receiver 
Operator Curve; (4) identifying the topmost intersecting 
point value representing the Pre-tested Filipino CHI 
cutoff for IHA. 
 
PhaseÊ2ÊPartÊ3:ÊInternalÊConsistencyÊTestÊ
Pre-tested Filipino CHI was answered by 108 patients to 
assess Cronbach’s alpha coefficient of internal 
consistency. 
 
Data analysis was done by an independent analyst 
separately for each corresponding phase. Study data was 
encoded in Microsoft Excel then was analyzed using Stata 
SE v.13 software. University of the Philippines Manila 
Research Ethics Board Panel approved the research. 
Developers of the CHI provided written approval for 
study. 
 
RESULTS 
 
Phase I: Questionnaire Construction Output 
 
PhaseÊ IÊPartÊ1:ÊTranslation,ÊBackwardÊtranslationÊandÊ
SynthesisÊOutputÊ
Forward translation was done by Komisyon ng Wikang 
Filipino. Back translation was done by Sentro ng Wikang 
Filipino. Both translations were assessed faithful to the 
original version, except for minor correctable grammatical 
errors. 
 
PhaseÊIÊPartÊ2:ÊModificationÊOutputÊ
Literature search in PUBMED using keywords as follows: 
"hypoglycemia" [MeSH Terms] OR Hypoglycemia [Text 
Word] AND questionnaire AND unawareness yielded 103 
hits, from which questionnaires GS, CHI and its 
Spanish/Catalan translations, PBQ, Hypo-AQ were 

gathered. For local data, a search in HERDIN using 
keyword “hypoglycaemia,” local publication type, dating 
1990-2015, resulted in 4 hits, none of which showed a 
questionnaire on impaired hypoglycemia awareness in 
Filipino.  
 
Focused group discussions noted that adult Filipino 
diabetic patients differed from other patients, mostly in 
the lack of comprehension of hypoglycemia and IHA, 
necessitating a two-step explanation to introduce IHA. 
Elaboration of symptomatology and inciting events served 
as cues to help patients recall IHA. 
 
IHA literature list and IHA discussion list generated a 
concept map (Figure 1) from which the final modified 
CHI-Filipino version was formulated. Concept domains 
identified included: (1) Elusive Euglycemia model, (2) 
Developmental Model, and (3) Cognitive Models. The 
first model pertained to patients’ issues of being anxious 
about inability to consistently reach the ideal glucose 
level which cause patient maladaptation practices risking 
hypoglycemia and IHA. This was represented by 
Question Number 4 which related to fear of 
hypoglycemia; and Question Number 8 which related to 
patient-identified change or reduction of sensitivity to 
his/her hypoglycemia episodes. Developmental model 
pertained to exposures predisposing to the occurrence of 
IHA. This was represented by Questions Number 2, 3, 5 
evaluating severe hypoglycemia episodes and 
symptomatic hypoglycemia. Cognitive model pertained 
to presence of patient’s baseline ability to sense 
hypoglycemia as was represented by Questions Number 
1, 6 and 7. The significant domain was hypoglycemia, a 
cause and effect factor of IHA, and a cause of all 3 other 
domains, hence separately connected to impaired 
hypoglycemia awareness, and all three models. 
Subheadings of each domain were represented by the 
introductory paragraph elaborating on hypoglycemia 
preceding the IHA questions. 
 
Questionnaire was evaluated for Content Validity Scores 
showing: Questions Number 1-6 with 93.75%, Questions 
Number 7 and 8 with 87.5% (Table 2). 
 
Phase II: Questionnaire Administration Output 
 
PhaseÊIIÊPartÊ1:ÊPilotÊtestingÊOutputÊ
Pilot testing on 9 participants identified recommendations 
for: (1) change of “instruksyon” to “panuto”; (2) use of 
complete phrases in choices; (3) removal of glucose units 
“mg/dL”; (4) addition of choice “hindi naitala ang asukal ko 
sa dugo”; (5) inclusion of checkmark. Length of time to 
finish the questionnaire remained acceptable ranging from 
2 to 21 minutes, with a median of 6 minutes. This could be 
attributed to the patients’ tendencies to forget the first half 
of the relatively longer questions, such as Questions 
Number 2 and Number 3, necessitating rereading. The 
output was Filipino-CHI Pretested. 

 

 
 
Figure 1. Concept map (English) of the Filipino version of Clarke Hypoglycemia Index. 
 

PhaseÊIIÊPartÊ2:ÊCriterionÊValidityÊOutputÊ
Criterion validity was assessed among 69 participants 
(Table 3). Congruence between CGM and Activity Diary 
among 69 patients yielded 21 patients or 30.4% with 
Biochemical Hypoglycemic Events (BHE), among which 
only 2 patients had Clinical Hypoglycemic Events (CHE) 
corresponding to intact hypoglycemia awareness or 
negative Monitor-identfiied IHA (mIHA). The remaining 
19 patients or 90.4% had asymptomaic or positive 
mIHA.Questionnaire-identified IHA which corresponds to 
the performance of the Filipino-CHI questionnaire in 
detecting impaired hypoglycemia awareness was assessed 
by calculating sensitivity, specificity, positive predictive 
value, negative predictive value of each item question and 
of the entire questionnaire (Table 4). Adjustments for the 
Filipio-CHI questionnaire cutoff score defining impaired 
hypoglycemia awareness were done to identify the 
optimal cutoff scores. Setting questionnaire-identified IHA 

(qIHA) scores 4 yields an acceptable sensitivity of 89.47%, 
but specificity could not be properly calculated, owing to 
only 2 patients with negative mIHA, both of which barely 
scored 4/8 hence incorrectly labeled qIHA+ by the Filipino-
CHI questionnaire. Setting qIHA scores 5 improved the 
Specificity to 100%, because then these 2 patients with 
negative mIHA become correctly labeled qIHA- by the 
questionnaire in the study, but at the expense of sensitivity 
diminishing to 26.31%. In the setting of only 21 
hypoglycemia patients and 2 negative mIHA patients, the 
calculated area under the curve was 0.55. 
 
PhaseÊIIÊPartÊ3:ÊInternalÊConsistencyÊOutputÊ
Internal consistency was assessed among 108 particpants 
(Table 3), none previously participating on the pilot 
testing, by calculating Cronbach’s alpha. Among them, 
77.27% were females, 62.35% of whom were post-
menopausal. The mean present age was 52.89 years old, 
mean age at diagnosis of diabetes is 45.29 years old, and 
the mean duration of diabetes is 10.8 ± 7.1 years. Among 
them, more than half completed secondary educational 
level, 17.59% completed elementary educational level, and 
the remaining 13.89% completed college or vocational 
degrees. Among them, 40.74% were on metformin alone, 
32.4% were treated with human insulin and metformin, 
7.4% with gliclazide and metformin. Among them, 30.56% 

Table 2. Content validity scores of item questions of 
Filipino-CHI 
Expert Panelist Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 
Epidemiology 3 4 4 4 4 4 4 3 
Neurology  4 3 3 3 4 4 3 4 
Medicine 4 4 4 4 4 4 4 3 
Endocrine 4 4 4 4 3 3 3 4 
Average 93.75 93.75 93.75 93.75 93.75 93.75 87.5 87.5 
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Pre-tested Filipino CHI was answered by 108 patients to 
assess Cronbach’s alpha coefficient of internal 
consistency. 
 
Data analysis was done by an independent analyst 
separately for each corresponding phase. Study data was 
encoded in Microsoft Excel then was analyzed using Stata 
SE v.13 software. University of the Philippines Manila 
Research Ethics Board Panel approved the research. 
Developers of the CHI provided written approval for 
study. 
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keyword “hypoglycaemia,” local publication type, dating 
1990-2015, resulted in 4 hits, none of which showed a 
questionnaire on impaired hypoglycemia awareness in 
Filipino.  
 
Focused group discussions noted that adult Filipino 
diabetic patients differed from other patients, mostly in 
the lack of comprehension of hypoglycemia and IHA, 
necessitating a two-step explanation to introduce IHA. 
Elaboration of symptomatology and inciting events served 
as cues to help patients recall IHA. 
 
IHA literature list and IHA discussion list generated a 
concept map (Figure 1) from which the final modified 
CHI-Filipino version was formulated. Concept domains 
identified included: (1) Elusive Euglycemia model, (2) 
Developmental Model, and (3) Cognitive Models. The 
first model pertained to patients’ issues of being anxious 
about inability to consistently reach the ideal glucose 
level which cause patient maladaptation practices risking 
hypoglycemia and IHA. This was represented by 
Question Number 4 which related to fear of 
hypoglycemia; and Question Number 8 which related to 
patient-identified change or reduction of sensitivity to 
his/her hypoglycemia episodes. Developmental model 
pertained to exposures predisposing to the occurrence of 
IHA. This was represented by Questions Number 2, 3, 5 
evaluating severe hypoglycemia episodes and 
symptomatic hypoglycemia. Cognitive model pertained 
to presence of patient’s baseline ability to sense 
hypoglycemia as was represented by Questions Number 
1, 6 and 7. The significant domain was hypoglycemia, a 
cause and effect factor of IHA, and a cause of all 3 other 
domains, hence separately connected to impaired 
hypoglycemia awareness, and all three models. 
Subheadings of each domain were represented by the 
introductory paragraph elaborating on hypoglycemia 
preceding the IHA questions. 
 
Questionnaire was evaluated for Content Validity Scores 
showing: Questions Number 1-6 with 93.75%, Questions 
Number 7 and 8 with 87.5% (Table 2). 
 
Phase II: Questionnaire Administration Output 
 
PhaseÊIIÊPartÊ1:ÊPilotÊtestingÊOutputÊ
Pilot testing on 9 participants identified recommendations 
for: (1) change of “instruksyon” to “panuto”; (2) use of 
complete phrases in choices; (3) removal of glucose units 
“mg/dL”; (4) addition of choice “hindi naitala ang asukal ko 
sa dugo”; (5) inclusion of checkmark. Length of time to 
finish the questionnaire remained acceptable ranging from 
2 to 21 minutes, with a median of 6 minutes. This could be 
attributed to the patients’ tendencies to forget the first half 
of the relatively longer questions, such as Questions 
Number 2 and Number 3, necessitating rereading. The 
output was Filipino-CHI Pretested. 

 

 
 
Figure 1. Concept map (English) of the Filipino version of Clarke Hypoglycemia Index. 
 

PhaseÊIIÊPartÊ2:ÊCriterionÊValidityÊOutputÊ
Criterion validity was assessed among 69 participants 
(Table 3). Congruence between CGM and Activity Diary 
among 69 patients yielded 21 patients or 30.4% with 
Biochemical Hypoglycemic Events (BHE), among which 
only 2 patients had Clinical Hypoglycemic Events (CHE) 
corresponding to intact hypoglycemia awareness or 
negative Monitor-identfiied IHA (mIHA). The remaining 
19 patients or 90.4% had asymptomaic or positive 
mIHA.Questionnaire-identified IHA which corresponds to 
the performance of the Filipino-CHI questionnaire in 
detecting impaired hypoglycemia awareness was assessed 
by calculating sensitivity, specificity, positive predictive 
value, negative predictive value of each item question and 
of the entire questionnaire (Table 4). Adjustments for the 
Filipio-CHI questionnaire cutoff score defining impaired 
hypoglycemia awareness were done to identify the 
optimal cutoff scores. Setting questionnaire-identified IHA 

(qIHA) scores 4 yields an acceptable sensitivity of 89.47%, 
but specificity could not be properly calculated, owing to 
only 2 patients with negative mIHA, both of which barely 
scored 4/8 hence incorrectly labeled qIHA+ by the Filipino-
CHI questionnaire. Setting qIHA scores 5 improved the 
Specificity to 100%, because then these 2 patients with 
negative mIHA become correctly labeled qIHA- by the 
questionnaire in the study, but at the expense of sensitivity 
diminishing to 26.31%. In the setting of only 21 
hypoglycemia patients and 2 negative mIHA patients, the 
calculated area under the curve was 0.55. 
 
PhaseÊIIÊPartÊ3:ÊInternalÊConsistencyÊOutputÊ
Internal consistency was assessed among 108 particpants 
(Table 3), none previously participating on the pilot 
testing, by calculating Cronbach’s alpha. Among them, 
77.27% were females, 62.35% of whom were post-
menopausal. The mean present age was 52.89 years old, 
mean age at diagnosis of diabetes is 45.29 years old, and 
the mean duration of diabetes is 10.8 ± 7.1 years. Among 
them, more than half completed secondary educational 
level, 17.59% completed elementary educational level, and 
the remaining 13.89% completed college or vocational 
degrees. Among them, 40.74% were on metformin alone, 
32.4% were treated with human insulin and metformin, 
7.4% with gliclazide and metformin. Among them, 30.56% 

Table 2. Content validity scores of item questions of 
Filipino-CHI 
Expert Panelist Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 
Epidemiology 3 4 4 4 4 4 4 3 
Neurology  4 3 3 3 4 4 3 4 
Medicine 4 4 4 4 4 4 4 3 
Endocrine 4 4 4 4 3 3 3 4 
Average 93.75 93.75 93.75 93.75 93.75 93.75 87.5 87.5 
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PhaseÊ2ÊPartÊ2:ÊCriterionÊValidityÊTestÊagainstÊCGMÊ 
Pre-tested Filipino-CHI was compared with the 
hypoglycemic events noted on a CGM not recorded as 
symptomatic on the patient’s activity diary. Patients were 
admitted in the wards for 24-hour observation wearing 
the validated iPro2 CGM. Patients recorded activities, 
meals, exercise, autonomic or neuroglycopenic symptoms 
in the Activity Dairy. CGM data, calibrated to validated 
capillary blood glucose, was uploaded to the iPRO2 
software, and was correlated with Activity Diary. 
Biochemical Hypoglycemic Events (BHE) was defined as 
instantaneous glucose monitoring below 70 mg/dl in 
concordance to the consensus of ADA and Endocrine 
Society. Clinical Hypoglycemic Event (CHE) was defined 
as at least one hypoglycemic autonomic or 
neuroglycopenic symptom noted on Activity Diary (Table 
1). Any BHE without concurrent CHE was considered as 
Monitor-identified IHA (mIHA). This was to differentiate 
it from the Questionnaire-identified IHA (qIHA) or the 
number of questions signifying IHA in the Pre-tested 
Filipino CHI. Calculations were done by: (1) arbitrarily 
setting cutoffs for qIHA scores compared against mIHA 
scores; (2) plotting 1-Specificity against Sensitivity for 
every set cutoff; (3) depicting a resulting Receiver 
Operator Curve; (4) identifying the topmost intersecting 
point value representing the Pre-tested Filipino CHI 
cutoff for IHA. 
 
PhaseÊ2ÊPartÊ3:ÊInternalÊConsistencyÊTestÊ
Pre-tested Filipino CHI was answered by 108 patients to 
assess Cronbach’s alpha coefficient of internal 
consistency. 
 
Data analysis was done by an independent analyst 
separately for each corresponding phase. Study data was 
encoded in Microsoft Excel then was analyzed using Stata 
SE v.13 software. University of the Philippines Manila 
Research Ethics Board Panel approved the research. 
Developers of the CHI provided written approval for 
study. 
 
RESULTS 
 
Phase I: Questionnaire Construction Output 
 
PhaseÊ IÊPartÊ1:ÊTranslation,ÊBackwardÊtranslationÊandÊ
SynthesisÊOutputÊ
Forward translation was done by Komisyon ng Wikang 
Filipino. Back translation was done by Sentro ng Wikang 
Filipino. Both translations were assessed faithful to the 
original version, except for minor correctable grammatical 
errors. 
 
PhaseÊIÊPartÊ2:ÊModificationÊOutputÊ
Literature search in PUBMED using keywords as follows: 
"hypoglycemia" [MeSH Terms] OR Hypoglycemia [Text 
Word] AND questionnaire AND unawareness yielded 103 
hits, from which questionnaires GS, CHI and its 
Spanish/Catalan translations, PBQ, Hypo-AQ were 

gathered. For local data, a search in HERDIN using 
keyword “hypoglycaemia,” local publication type, dating 
1990-2015, resulted in 4 hits, none of which showed a 
questionnaire on impaired hypoglycemia awareness in 
Filipino.  
 
Focused group discussions noted that adult Filipino 
diabetic patients differed from other patients, mostly in 
the lack of comprehension of hypoglycemia and IHA, 
necessitating a two-step explanation to introduce IHA. 
Elaboration of symptomatology and inciting events served 
as cues to help patients recall IHA. 
 
IHA literature list and IHA discussion list generated a 
concept map (Figure 1) from which the final modified 
CHI-Filipino version was formulated. Concept domains 
identified included: (1) Elusive Euglycemia model, (2) 
Developmental Model, and (3) Cognitive Models. The 
first model pertained to patients’ issues of being anxious 
about inability to consistently reach the ideal glucose 
level which cause patient maladaptation practices risking 
hypoglycemia and IHA. This was represented by 
Question Number 4 which related to fear of 
hypoglycemia; and Question Number 8 which related to 
patient-identified change or reduction of sensitivity to 
his/her hypoglycemia episodes. Developmental model 
pertained to exposures predisposing to the occurrence of 
IHA. This was represented by Questions Number 2, 3, 5 
evaluating severe hypoglycemia episodes and 
symptomatic hypoglycemia. Cognitive model pertained 
to presence of patient’s baseline ability to sense 
hypoglycemia as was represented by Questions Number 
1, 6 and 7. The significant domain was hypoglycemia, a 
cause and effect factor of IHA, and a cause of all 3 other 
domains, hence separately connected to impaired 
hypoglycemia awareness, and all three models. 
Subheadings of each domain were represented by the 
introductory paragraph elaborating on hypoglycemia 
preceding the IHA questions. 
 
Questionnaire was evaluated for Content Validity Scores 
showing: Questions Number 1-6 with 93.75%, Questions 
Number 7 and 8 with 87.5% (Table 2). 
 
Phase II: Questionnaire Administration Output 
 
PhaseÊIIÊPartÊ1:ÊPilotÊtestingÊOutputÊ
Pilot testing on 9 participants identified recommendations 
for: (1) change of “instruksyon” to “panuto”; (2) use of 
complete phrases in choices; (3) removal of glucose units 
“mg/dL”; (4) addition of choice “hindi naitala ang asukal ko 
sa dugo”; (5) inclusion of checkmark. Length of time to 
finish the questionnaire remained acceptable ranging from 
2 to 21 minutes, with a median of 6 minutes. This could be 
attributed to the patients’ tendencies to forget the first half 
of the relatively longer questions, such as Questions 
Number 2 and Number 3, necessitating rereading. The 
output was Filipino-CHI Pretested. 
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(Table 3). Congruence between CGM and Activity Diary 
among 69 patients yielded 21 patients or 30.4% with 
Biochemical Hypoglycemic Events (BHE), among which 
only 2 patients had Clinical Hypoglycemic Events (CHE) 
corresponding to intact hypoglycemia awareness or 
negative Monitor-identfiied IHA (mIHA). The remaining 
19 patients or 90.4% had asymptomaic or positive 
mIHA.Questionnaire-identified IHA which corresponds to 
the performance of the Filipino-CHI questionnaire in 
detecting impaired hypoglycemia awareness was assessed 
by calculating sensitivity, specificity, positive predictive 
value, negative predictive value of each item question and 
of the entire questionnaire (Table 4). Adjustments for the 
Filipio-CHI questionnaire cutoff score defining impaired 
hypoglycemia awareness were done to identify the 
optimal cutoff scores. Setting questionnaire-identified IHA 

(qIHA) scores 4 yields an acceptable sensitivity of 89.47%, 
but specificity could not be properly calculated, owing to 
only 2 patients with negative mIHA, both of which barely 
scored 4/8 hence incorrectly labeled qIHA+ by the Filipino-
CHI questionnaire. Setting qIHA scores 5 improved the 
Specificity to 100%, because then these 2 patients with 
negative mIHA become correctly labeled qIHA- by the 
questionnaire in the study, but at the expense of sensitivity 
diminishing to 26.31%. In the setting of only 21 
hypoglycemia patients and 2 negative mIHA patients, the 
calculated area under the curve was 0.55. 
 
PhaseÊIIÊPartÊ3:ÊInternalÊConsistencyÊOutputÊ
Internal consistency was assessed among 108 particpants 
(Table 3), none previously participating on the pilot 
testing, by calculating Cronbach’s alpha. Among them, 
77.27% were females, 62.35% of whom were post-
menopausal. The mean present age was 52.89 years old, 
mean age at diagnosis of diabetes is 45.29 years old, and 
the mean duration of diabetes is 10.8 ± 7.1 years. Among 
them, more than half completed secondary educational 
level, 17.59% completed elementary educational level, and 
the remaining 13.89% completed college or vocational 
degrees. Among them, 40.74% were on metformin alone, 
32.4% were treated with human insulin and metformin, 
7.4% with gliclazide and metformin. Among them, 30.56% 

Table 2. Content validity scores of item questions of 
Filipino-CHI 
Expert Panelist Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 
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PhaseÊ2ÊPartÊ2:ÊCriterionÊValidityÊTestÊagainstÊCGMÊ 
Pre-tested Filipino-CHI was compared with the 
hypoglycemic events noted on a CGM not recorded as 
symptomatic on the patient’s activity diary. Patients were 
admitted in the wards for 24-hour observation wearing 
the validated iPro2 CGM. Patients recorded activities, 
meals, exercise, autonomic or neuroglycopenic symptoms 
in the Activity Dairy. CGM data, calibrated to validated 
capillary blood glucose, was uploaded to the iPRO2 
software, and was correlated with Activity Diary. 
Biochemical Hypoglycemic Events (BHE) was defined as 
instantaneous glucose monitoring below 70 mg/dl in 
concordance to the consensus of ADA and Endocrine 
Society. Clinical Hypoglycemic Event (CHE) was defined 
as at least one hypoglycemic autonomic or 
neuroglycopenic symptom noted on Activity Diary (Table 
1). Any BHE without concurrent CHE was considered as 
Monitor-identified IHA (mIHA). This was to differentiate 
it from the Questionnaire-identified IHA (qIHA) or the 
number of questions signifying IHA in the Pre-tested 
Filipino CHI. Calculations were done by: (1) arbitrarily 
setting cutoffs for qIHA scores compared against mIHA 
scores; (2) plotting 1-Specificity against Sensitivity for 
every set cutoff; (3) depicting a resulting Receiver 
Operator Curve; (4) identifying the topmost intersecting 
point value representing the Pre-tested Filipino CHI 
cutoff for IHA. 
 
PhaseÊ2ÊPartÊ3:ÊInternalÊConsistencyÊTestÊ
Pre-tested Filipino CHI was answered by 108 patients to 
assess Cronbach’s alpha coefficient of internal 
consistency. 
 
Data analysis was done by an independent analyst 
separately for each corresponding phase. Study data was 
encoded in Microsoft Excel then was analyzed using Stata 
SE v.13 software. University of the Philippines Manila 
Research Ethics Board Panel approved the research. 
Developers of the CHI provided written approval for 
study. 
 
RESULTS 
 
Phase I: Questionnaire Construction Output 
 
PhaseÊ IÊPartÊ1:ÊTranslation,ÊBackwardÊtranslationÊandÊ
SynthesisÊOutputÊ
Forward translation was done by Komisyon ng Wikang 
Filipino. Back translation was done by Sentro ng Wikang 
Filipino. Both translations were assessed faithful to the 
original version, except for minor correctable grammatical 
errors. 
 
PhaseÊIÊPartÊ2:ÊModificationÊOutputÊ
Literature search in PUBMED using keywords as follows: 
"hypoglycemia" [MeSH Terms] OR Hypoglycemia [Text 
Word] AND questionnaire AND unawareness yielded 103 
hits, from which questionnaires GS, CHI and its 
Spanish/Catalan translations, PBQ, Hypo-AQ were 

gathered. For local data, a search in HERDIN using 
keyword “hypoglycaemia,” local publication type, dating 
1990-2015, resulted in 4 hits, none of which showed a 
questionnaire on impaired hypoglycemia awareness in 
Filipino.  
 
Focused group discussions noted that adult Filipino 
diabetic patients differed from other patients, mostly in 
the lack of comprehension of hypoglycemia and IHA, 
necessitating a two-step explanation to introduce IHA. 
Elaboration of symptomatology and inciting events served 
as cues to help patients recall IHA. 
 
IHA literature list and IHA discussion list generated a 
concept map (Figure 1) from which the final modified 
CHI-Filipino version was formulated. Concept domains 
identified included: (1) Elusive Euglycemia model, (2) 
Developmental Model, and (3) Cognitive Models. The 
first model pertained to patients’ issues of being anxious 
about inability to consistently reach the ideal glucose 
level which cause patient maladaptation practices risking 
hypoglycemia and IHA. This was represented by 
Question Number 4 which related to fear of 
hypoglycemia; and Question Number 8 which related to 
patient-identified change or reduction of sensitivity to 
his/her hypoglycemia episodes. Developmental model 
pertained to exposures predisposing to the occurrence of 
IHA. This was represented by Questions Number 2, 3, 5 
evaluating severe hypoglycemia episodes and 
symptomatic hypoglycemia. Cognitive model pertained 
to presence of patient’s baseline ability to sense 
hypoglycemia as was represented by Questions Number 
1, 6 and 7. The significant domain was hypoglycemia, a 
cause and effect factor of IHA, and a cause of all 3 other 
domains, hence separately connected to impaired 
hypoglycemia awareness, and all three models. 
Subheadings of each domain were represented by the 
introductory paragraph elaborating on hypoglycemia 
preceding the IHA questions. 
 
Questionnaire was evaluated for Content Validity Scores 
showing: Questions Number 1-6 with 93.75%, Questions 
Number 7 and 8 with 87.5% (Table 2). 
 
Phase II: Questionnaire Administration Output 
 
PhaseÊIIÊPartÊ1:ÊPilotÊtestingÊOutputÊ
Pilot testing on 9 participants identified recommendations 
for: (1) change of “instruksyon” to “panuto”; (2) use of 
complete phrases in choices; (3) removal of glucose units 
“mg/dL”; (4) addition of choice “hindi naitala ang asukal ko 
sa dugo”; (5) inclusion of checkmark. Length of time to 
finish the questionnaire remained acceptable ranging from 
2 to 21 minutes, with a median of 6 minutes. This could be 
attributed to the patients’ tendencies to forget the first half 
of the relatively longer questions, such as Questions 
Number 2 and Number 3, necessitating rereading. The 
output was Filipino-CHI Pretested. 
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PhaseÊIIÊPartÊ2:ÊCriterionÊValidityÊOutputÊ
Criterion validity was assessed among 69 participants 
(Table 3). Congruence between CGM and Activity Diary 
among 69 patients yielded 21 patients or 30.4% with 
Biochemical Hypoglycemic Events (BHE), among which 
only 2 patients had Clinical Hypoglycemic Events (CHE) 
corresponding to intact hypoglycemia awareness or 
negative Monitor-identfiied IHA (mIHA). The remaining 
19 patients or 90.4% had asymptomaic or positive 
mIHA.Questionnaire-identified IHA which corresponds to 
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hypoglycemia awareness were done to identify the 
optimal cutoff scores. Setting questionnaire-identified IHA 

(qIHA) scores 4 yields an acceptable sensitivity of 89.47%, 
but specificity could not be properly calculated, owing to 
only 2 patients with negative mIHA, both of which barely 
scored 4/8 hence incorrectly labeled qIHA+ by the Filipino-
CHI questionnaire. Setting qIHA scores 5 improved the 
Specificity to 100%, because then these 2 patients with 
negative mIHA become correctly labeled qIHA- by the 
questionnaire in the study, but at the expense of sensitivity 
diminishing to 26.31%. In the setting of only 21 
hypoglycemia patients and 2 negative mIHA patients, the 
calculated area under the curve was 0.55. 
 
PhaseÊIIÊPartÊ3:ÊInternalÊConsistencyÊOutputÊ
Internal consistency was assessed among 108 particpants 
(Table 3), none previously participating on the pilot 
testing, by calculating Cronbach’s alpha. Among them, 
77.27% were females, 62.35% of whom were post-
menopausal. The mean present age was 52.89 years old, 
mean age at diagnosis of diabetes is 45.29 years old, and 
the mean duration of diabetes is 10.8 ± 7.1 years. Among 
them, more than half completed secondary educational 
level, 17.59% completed elementary educational level, and 
the remaining 13.89% completed college or vocational 
degrees. Among them, 40.74% were on metformin alone, 
32.4% were treated with human insulin and metformin, 
7.4% with gliclazide and metformin. Among them, 30.56% 

Table 2. Content validity scores of item questions of 
Filipino-CHI 
Expert Panelist Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 
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were on polypharmacy of 4 or more drugs, 15.74% had 
nephrologist-diagnosed chronic kidney disease, 13.89% 
had ophthalmologist-diagnosed diabetic retinopathy or 
non-traumatic cataract. Among them, 26.85% had prior 
hypoglycemic episodes requiring assistance from others, 
12.76% had recurrent hypoglycemia, and 4.63% had prior 
severe hypoglycemia requiring hospital management. 
 
With only 8 questions subdivided into only 3 domains 
answered by this particular group of 108 participants, 
Cronbach’s alpha of the entire questionnaire was 0.45, 
Elusive Euglycemia Model domain 0.17, Developmental 
Model domain 0.39, Cognitive Model domain 0.33. 
 
DISCUSSION 
 
An eight-item Filipino-CHI questionnaire was formulated 
tailored to adult Filipino T2DM patients by literature 

review, four focus group discussions with patients and 
their caregivers, and consultations with relevant specialists 
who altogether graded each finalized item question with 
acceptable content validity scores. Gold Score (GS), the 
first internationally developed, is a validated visual 
analogue scale with the single question “Do you know 
when your hypos are commencing?” to be answered in a 
Likert scale of 1 to 7, where scores above 4 are labeled 
IHA. This single question is represented as Question 
number 1 in CHI and, Spanish and Catalan versionsof 
CHI, and this Filipino-CHI questionnaire. Similar to the 
original, Spanish and Catalan versions of CHI, the 
Filipino-CHI had impaired hypoglycemia awareness 
cutoff score optimally set at ≥4 answers that correspond to 
“R or reduced awareness”. Contrary to other 
questionnaires evaluating hypoglycemia awareness, this 
Filipino-CHI questionnaire was the only tool which 
underwent criterion validity testing against a measurable 

Table 4. Performance of item question and of the questionnaire in predicting impaired hypoglycemia awareness 
 Sensitivity (%) Specificity (%) Positive Predictive Value (%) Negative Predictive Value (%) 
ITEM QUESTION 
Item #1 90.48 50 95 33 
Item #2 86 50 95 25 
Item #3 43 50 90 8 
Item #4 10 100 100 10 
Item #5 10 100 100 10 
Item #6 33 0 40 0 
Item #7 95 50 95 50 
Item #8 48 0 83 0 
QUESTIONNAIRE CUTOFF 
Score cutoff 8 0 100 0 9.52 
Score cutoff 7 0 100 0 9.52 
Score cutoff 6 10.52 100 100 10.52 
Score cutoff 5 26.3 100 100 11.76 
Score cutoff 4 89.5 0 89.47 0 
Score cutoff 3 89.5 0 89.47 0 
Score cutoff 2 100 0 100 0 
Score cutoff 1 100 0 100 0 
Score cutoff 0 100 0 100 0 
 

Table 3. Demographic and clinical characteristics of study participants (Phase 2) 
Characteristics CRITERION VALIDITY (n=69) 

Mean SD or n (%) 
INTERNAL RELIABILITY (n=108) 

Mean SD or n (%) 
Age 52.8 9.7 years 52.8±9.7 
Sex (female) 53 (77%) 85 (77.27%) 
Duration of diabetes 10.8±7.1 years 10.8±7.1 
Age at diagnosis of diabetes 45.2 9.1 years 45.2±9.1 
Menopause 40 (75%) 53(62.35%) 
Treatment   
Metformin alone  24 (34.6%) 44 (40.74%) 
Human insulin and metformin 23 (33.2%) 35 (32.41%) 
Gliclazide and metformin 6 (8.8%) 8 (7.40%) 
Insulin glargine and metformin 4 (5.6%) 5 (4.6%) 
Level of education   
Elementary graduate 32 (46.5%) 19 (17.59%) 
High School graduate 23 (33.3%) 74 (68.51%) 
College graduate with vocational course 14 (20.3%) 15 (13.89%) 
Polypharmacy of 4 or more drugs 31 (44.9%) 33 (30.56%) 
Co-morbidities   
Chronic kidney disease  15 (23.2%) 17 (15.74%) 
Diabetes-related eye disease 14 (20.3%) 15 (13.89%) 
Cardiac disease 11 (15.9%) 9 (8.33%) 
Neuropathy 8 (11.6%) 7 (6.48%) 
Chronic cerebrovascular disease 3 (4.2%) 3 (2.78%) 
History of diabetic foot ulcer 2 (2.8%) 2 (1.85%) 
Chronic Liver Disease  1 (1.4%) 1 (0.95%) 
Antecedent Hypoglycemia   
Prior hypoglycemia requiring assistance from others 25(36.2%) 29 (26.85%) 
Prior hypoglycemia requiring hospitalization 3 (4.2%) 5 (4.63%) 
Recurrent hypoglycemia 14 (20.3%) 14 (12.96%) 
   

biochemical variable, the continuous glucose monitoring. 
This is crucial because hypoglycemia awareness depends 
on baseline knowledge and symptom recognition hence 
making it a highly subjective concept with considerable 
inter-individual differences in perception. A cutoff level of 
R≥4 gives an acceptable screening tool performance with a 
sensitivity of 89.47%. The area under the curve (AUC) of 
0.55 could not be properly assessed due to the limited 
percentage of patients experiencing hypoglycemia that is 
only 21 out of 69, of which only 2 out of 21 tested negative 
monitor-identified IHA could be used for calculating 
specificity and AUC. Still this is relatively higher than 
reportted IHA prevalence as a result of the inclusion 
criterion of IHA associated factors, informed monitoring, 
regulated diet, activity, compliance, and sleep of 
participants. BHE cutoff set at hypoglycemia safety alert 
level 70 mg/dL instead of hypoglycemia symptom 
occurrence level 55 mg/dL may also have prematurely 
labeled some patients as mIHA.21 
 
In assessing its internal consistency, Cronbach’s alpha 
coefficient yielded unfavorable results, owing to the 
minimal number of item questions and domains into 
which the concise concept of impaired hypoglycemia 
awareness was categorized. Covering all the impaired 
hypoglycemia issues accumulated in the concept map, 
only 8 item questions about IHA were generated. The 
concept map illustrated the broadness of hypoglycemia 
concept and the conciseness of hypoglycemia awareness 
itself. This was reflected in the finalized questionnaire 
with a preceding comprehensive description of the 
concept of hypoglycemia, followed by the succinct eight-
item interrogation about hypoglycemia awareness. For 
this reason, content validity test and criterion validity test 
may be more relevant than internal reliability, because the 
latter improves with increasing number of concept 
domains and item questions. Cronbach’s alpha is lowered 
by brevity of the test, because it is improved by each 
related item question testing the same concept.22 More 
importantly, Cronbach’s alpha is a function of the scores 
on a test from that specific group of participants, for which 
it is recommended not to depend on published alpha 
estimates and is advised to measure alpha each time a test 
is utilized. Because this study was conducted in the service 
out-patient clinics of a government-subsidized tertiary 
referral center, the participants involved were mostly 
aged, females, with long-standing T2DM, and notably 
non-working attaining secondary level education only.  
 
Prevalence studies among Filipino T2DM patients 
revealed characteristics similar in being mostly aged 61.56 
± 11.3 years old, females at 68%, long-standing 9 ± 6 years, 
but strikingly dissimilar in educational attainment that is a 
greater percentage reaching college level in 50% than 
secondary level in 32%.23 Because this questionnaire 
evaluated impaired hypoglycemia awareness, sensitivity 
to and ability to report hypoglycaemia necessitates 
adequate knowledge, understanding, memory and logic 

which may be improved with increasing educational 
attainment. This questionnaire may hence perform 
differently among patients with diabetes mellitus in the 
community. Similarly, factor analysis using Kaiser 
criterion or scree plot was not performed because of the 
initial brevity of the questionnaire formulated. For this 
reason, the questionnaire validity tests performed might 
have been limited by having to tailor to this particular 
group of participants in this study. Further multi-center 
studies conducted on a bigger number of adult patients 
with T2DM whose characteristics better represent adult 
Filipinos with T2DM in a setting that better typifies their 
daily activities may yield a different result. 
 
CONCLUSION 
  
An 8-item questionnaire evaluating IHA tailored to adult 
Filipinos with T2DM was developed and validated with 
acceptable content validity and criterion validity, and may 
be used in screening for IHA who may then be 
recommended to have confirmatory CGM. Further multi-
center studies conducted on a bigger number of adults 
with T2DM whose characteristics better represent adult 
Filipinos with T2DM in a setting that better typifies their 
daily activities may yield a different result. Validation on 
population with higher risk for IHA such as patients with 
Type 1 Diabetes Mellitus may be a focus of future studies. 
 
Statement of Authorship 
All authors certified fulfillment of ICMJE authorship criteria. 
 
Author Disclosure 
The authors declared no conflict of interest. 
 
Funding Source 
This study received a research grant from the Philippine Society 
of Endocrinology, Diabetes, and Metabolism. Two machines were 
donated: Ipro2 continuous glucose monitor and contour capillary 
blood glucose monitor.  
 
References 
1. Intensive blood-glucose control with sulfonylureas or insulin 

compared with conventional treatment and risk of complications in 
patients with type 2 diabetes (UKPDS 33). UK Prospective Diabetes 
Study (UKPDS) Group. Lancet.1998;352(9131):837-53. PMID: 9742976. 

2. De Galan BE, Schouwenberg BJ, Tack CJ, Smits P. Pathophysiology and 
management of recurrent hypoglycaemia and hypoglycaemia 
unawareness in diabetes. Neth J Med 2006;64(8):269-79. PMID: 16990690. 

3. Cryer PE. Mechanisms of hypoglycemia-associated autonomic failure 
in diabetes. N Engl J Med 2013;369(4):362-72. PMID: 23883381. 
https://doi.org/10.1056/NEJMra1215228 

4. Ortiz-Alonso FJ, Galecki A, Herman WH, Smith MJ, Jacquez JA, 
Halter JB. Hypoglycemia counterregulation in elderly humans: 
Relationship to glucose levels. Am J Physiol 1994;267(4 Pt 1):E497–
506. PMID: 7943297. 

5. Dagogo-Jack SE, Craft S, Cryer PE, Hypoglycemia-associated 
autonomic failure in insulin-dependent diabetes mellitus. Recent 
antecedent hypoglycemia reduces autonomic responses to, 
symptoms of, and defense against subsequent hypoglycemia. J Clin 
Invest. 1993;91(3):819-28. PMCID: PMC288033. https://doi.org/ 
10.1172/JCI116302. 

6. Wiegers EC, Rooijackers HM, Tack CJ, Heerschap A, de Galan BE, 
van der Graaf M. Brain lactate concentration falls in response to 
hypoglycemia in patients with type 1 diabetes and impaired 
awareness of hypoglycemia, Diabetes. 2016;65(6):1601-5. PMID: 
26993070. https://doi.org/10.2337/db16-0068. 

162 Questionnaire Evaluating Impaired Hypoglycemia Awareness with Type 2 Diabetes Mellitus

www.asean-endocrinejournal.org Vol. 32 No. 2 November 2017

Uzziel de Mesa, et al

ONLINE FIRST | September 30, 2017 | https://doi.org/10.15605/jafes.032.02.10 ONLINE FIRST | September 30, 2017 | https://doi.org/10.15605/jafes.032.02.10

were on polypharmacy of 4 or more drugs, 15.74% had 
nephrologist-diagnosed chronic kidney disease, 13.89% 
had ophthalmologist-diagnosed diabetic retinopathy or 
non-traumatic cataract. Among them, 26.85% had prior 
hypoglycemic episodes requiring assistance from others, 
12.76% had recurrent hypoglycemia, and 4.63% had prior 
severe hypoglycemia requiring hospital management. 
 
With only 8 questions subdivided into only 3 domains 
answered by this particular group of 108 participants, 
Cronbach’s alpha of the entire questionnaire was 0.45, 
Elusive Euglycemia Model domain 0.17, Developmental 
Model domain 0.39, Cognitive Model domain 0.33. 
 
DISCUSSION 
 
An eight-item Filipino-CHI questionnaire was formulated 
tailored to adult Filipino T2DM patients by literature 

review, four focus group discussions with patients and 
their caregivers, and consultations with relevant specialists 
who altogether graded each finalized item question with 
acceptable content validity scores. Gold Score (GS), the 
first internationally developed, is a validated visual 
analogue scale with the single question “Do you know 
when your hypos are commencing?” to be answered in a 
Likert scale of 1 to 7, where scores above 4 are labeled 
IHA. This single question is represented as Question 
number 1 in CHI and, Spanish and Catalan versionsof 
CHI, and this Filipino-CHI questionnaire. Similar to the 
original, Spanish and Catalan versions of CHI, the 
Filipino-CHI had impaired hypoglycemia awareness 
cutoff score optimally set at ≥4 answers that correspond to 
“R or reduced awareness”. Contrary to other 
questionnaires evaluating hypoglycemia awareness, this 
Filipino-CHI questionnaire was the only tool which 
underwent criterion validity testing against a measurable 

Table 4. Performance of item question and of the questionnaire in predicting impaired hypoglycemia awareness 
 Sensitivity (%) Specificity (%) Positive Predictive Value (%) Negative Predictive Value (%) 
ITEM QUESTION 
Item #1 90.48 50 95 33 
Item #2 86 50 95 25 
Item #3 43 50 90 8 
Item #4 10 100 100 10 
Item #5 10 100 100 10 
Item #6 33 0 40 0 
Item #7 95 50 95 50 
Item #8 48 0 83 0 
QUESTIONNAIRE CUTOFF 
Score cutoff 8 0 100 0 9.52 
Score cutoff 7 0 100 0 9.52 
Score cutoff 6 10.52 100 100 10.52 
Score cutoff 5 26.3 100 100 11.76 
Score cutoff 4 89.5 0 89.47 0 
Score cutoff 3 89.5 0 89.47 0 
Score cutoff 2 100 0 100 0 
Score cutoff 1 100 0 100 0 
Score cutoff 0 100 0 100 0 
 

Table 3. Demographic and clinical characteristics of study participants (Phase 2) 
Characteristics CRITERION VALIDITY (n=69) 

Mean SD or n (%) 
INTERNAL RELIABILITY (n=108) 

Mean SD or n (%) 
Age 52.8 9.7 years 52.8±9.7 
Sex (female) 53 (77%) 85 (77.27%) 
Duration of diabetes 10.8±7.1 years 10.8±7.1 
Age at diagnosis of diabetes 45.2 9.1 years 45.2±9.1 
Menopause 40 (75%) 53(62.35%) 
Treatment   
Metformin alone  24 (34.6%) 44 (40.74%) 
Human insulin and metformin 23 (33.2%) 35 (32.41%) 
Gliclazide and metformin 6 (8.8%) 8 (7.40%) 
Insulin glargine and metformin 4 (5.6%) 5 (4.6%) 
Level of education   
Elementary graduate 32 (46.5%) 19 (17.59%) 
High School graduate 23 (33.3%) 74 (68.51%) 
College graduate with vocational course 14 (20.3%) 15 (13.89%) 
Polypharmacy of 4 or more drugs 31 (44.9%) 33 (30.56%) 
Co-morbidities   
Chronic kidney disease  15 (23.2%) 17 (15.74%) 
Diabetes-related eye disease 14 (20.3%) 15 (13.89%) 
Cardiac disease 11 (15.9%) 9 (8.33%) 
Neuropathy 8 (11.6%) 7 (6.48%) 
Chronic cerebrovascular disease 3 (4.2%) 3 (2.78%) 
History of diabetic foot ulcer 2 (2.8%) 2 (1.85%) 
Chronic Liver Disease  1 (1.4%) 1 (0.95%) 
Antecedent Hypoglycemia   
Prior hypoglycemia requiring assistance from others 25(36.2%) 29 (26.85%) 
Prior hypoglycemia requiring hospitalization 3 (4.2%) 5 (4.63%) 
Recurrent hypoglycemia 14 (20.3%) 14 (12.96%) 
   

biochemical variable, the continuous glucose monitoring. 
This is crucial because hypoglycemia awareness depends 
on baseline knowledge and symptom recognition hence 
making it a highly subjective concept with considerable 
inter-individual differences in perception. A cutoff level of 
R≥4 gives an acceptable screening tool performance with a 
sensitivity of 89.47%. The area under the curve (AUC) of 
0.55 could not be properly assessed due to the limited 
percentage of patients experiencing hypoglycemia that is 
only 21 out of 69, of which only 2 out of 21 tested negative 
monitor-identified IHA could be used for calculating 
specificity and AUC. Still this is relatively higher than 
reportted IHA prevalence as a result of the inclusion 
criterion of IHA associated factors, informed monitoring, 
regulated diet, activity, compliance, and sleep of 
participants. BHE cutoff set at hypoglycemia safety alert 
level 70 mg/dL instead of hypoglycemia symptom 
occurrence level 55 mg/dL may also have prematurely 
labeled some patients as mIHA.21 
 
In assessing its internal consistency, Cronbach’s alpha 
coefficient yielded unfavorable results, owing to the 
minimal number of item questions and domains into 
which the concise concept of impaired hypoglycemia 
awareness was categorized. Covering all the impaired 
hypoglycemia issues accumulated in the concept map, 
only 8 item questions about IHA were generated. The 
concept map illustrated the broadness of hypoglycemia 
concept and the conciseness of hypoglycemia awareness 
itself. This was reflected in the finalized questionnaire 
with a preceding comprehensive description of the 
concept of hypoglycemia, followed by the succinct eight-
item interrogation about hypoglycemia awareness. For 
this reason, content validity test and criterion validity test 
may be more relevant than internal reliability, because the 
latter improves with increasing number of concept 
domains and item questions. Cronbach’s alpha is lowered 
by brevity of the test, because it is improved by each 
related item question testing the same concept.22 More 
importantly, Cronbach’s alpha is a function of the scores 
on a test from that specific group of participants, for which 
it is recommended not to depend on published alpha 
estimates and is advised to measure alpha each time a test 
is utilized. Because this study was conducted in the service 
out-patient clinics of a government-subsidized tertiary 
referral center, the participants involved were mostly 
aged, females, with long-standing T2DM, and notably 
non-working attaining secondary level education only.  
 
Prevalence studies among Filipino T2DM patients 
revealed characteristics similar in being mostly aged 61.56 
± 11.3 years old, females at 68%, long-standing 9 ± 6 years, 
but strikingly dissimilar in educational attainment that is a 
greater percentage reaching college level in 50% than 
secondary level in 32%.23 Because this questionnaire 
evaluated impaired hypoglycemia awareness, sensitivity 
to and ability to report hypoglycaemia necessitates 
adequate knowledge, understanding, memory and logic 

which may be improved with increasing educational 
attainment. This questionnaire may hence perform 
differently among patients with diabetes mellitus in the 
community. Similarly, factor analysis using Kaiser 
criterion or scree plot was not performed because of the 
initial brevity of the questionnaire formulated. For this 
reason, the questionnaire validity tests performed might 
have been limited by having to tailor to this particular 
group of participants in this study. Further multi-center 
studies conducted on a bigger number of adult patients 
with T2DM whose characteristics better represent adult 
Filipinos with T2DM in a setting that better typifies their 
daily activities may yield a different result. 
 
CONCLUSION 
  
An 8-item questionnaire evaluating IHA tailored to adult 
Filipinos with T2DM was developed and validated with 
acceptable content validity and criterion validity, and may 
be used in screening for IHA who may then be 
recommended to have confirmatory CGM. Further multi-
center studies conducted on a bigger number of adults 
with T2DM whose characteristics better represent adult 
Filipinos with T2DM in a setting that better typifies their 
daily activities may yield a different result. Validation on 
population with higher risk for IHA such as patients with 
Type 1 Diabetes Mellitus may be a focus of future studies. 
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were on polypharmacy of 4 or more drugs, 15.74% had 
nephrologist-diagnosed chronic kidney disease, 13.89% 
had ophthalmologist-diagnosed diabetic retinopathy or 
non-traumatic cataract. Among them, 26.85% had prior 
hypoglycemic episodes requiring assistance from others, 
12.76% had recurrent hypoglycemia, and 4.63% had prior 
severe hypoglycemia requiring hospital management. 
 
With only 8 questions subdivided into only 3 domains 
answered by this particular group of 108 participants, 
Cronbach’s alpha of the entire questionnaire was 0.45, 
Elusive Euglycemia Model domain 0.17, Developmental 
Model domain 0.39, Cognitive Model domain 0.33. 
 
DISCUSSION 
 
An eight-item Filipino-CHI questionnaire was formulated 
tailored to adult Filipino T2DM patients by literature 

review, four focus group discussions with patients and 
their caregivers, and consultations with relevant specialists 
who altogether graded each finalized item question with 
acceptable content validity scores. Gold Score (GS), the 
first internationally developed, is a validated visual 
analogue scale with the single question “Do you know 
when your hypos are commencing?” to be answered in a 
Likert scale of 1 to 7, where scores above 4 are labeled 
IHA. This single question is represented as Question 
number 1 in CHI and, Spanish and Catalan versionsof 
CHI, and this Filipino-CHI questionnaire. Similar to the 
original, Spanish and Catalan versions of CHI, the 
Filipino-CHI had impaired hypoglycemia awareness 
cutoff score optimally set at ≥4 answers that correspond to 
“R or reduced awareness”. Contrary to other 
questionnaires evaluating hypoglycemia awareness, this 
Filipino-CHI questionnaire was the only tool which 
underwent criterion validity testing against a measurable 

Table 4. Performance of item question and of the questionnaire in predicting impaired hypoglycemia awareness 
 Sensitivity (%) Specificity (%) Positive Predictive Value (%) Negative Predictive Value (%) 
ITEM QUESTION 
Item #1 90.48 50 95 33 
Item #2 86 50 95 25 
Item #3 43 50 90 8 
Item #4 10 100 100 10 
Item #5 10 100 100 10 
Item #6 33 0 40 0 
Item #7 95 50 95 50 
Item #8 48 0 83 0 
QUESTIONNAIRE CUTOFF 
Score cutoff 8 0 100 0 9.52 
Score cutoff 7 0 100 0 9.52 
Score cutoff 6 10.52 100 100 10.52 
Score cutoff 5 26.3 100 100 11.76 
Score cutoff 4 89.5 0 89.47 0 
Score cutoff 3 89.5 0 89.47 0 
Score cutoff 2 100 0 100 0 
Score cutoff 1 100 0 100 0 
Score cutoff 0 100 0 100 0 
 

Table 3. Demographic and clinical characteristics of study participants (Phase 2) 
Characteristics CRITERION VALIDITY (n=69) 

Mean SD or n (%) 
INTERNAL RELIABILITY (n=108) 

Mean SD or n (%) 
Age 52.8 9.7 years 52.8±9.7 
Sex (female) 53 (77%) 85 (77.27%) 
Duration of diabetes 10.8±7.1 years 10.8±7.1 
Age at diagnosis of diabetes 45.2 9.1 years 45.2±9.1 
Menopause 40 (75%) 53(62.35%) 
Treatment   
Metformin alone  24 (34.6%) 44 (40.74%) 
Human insulin and metformin 23 (33.2%) 35 (32.41%) 
Gliclazide and metformin 6 (8.8%) 8 (7.40%) 
Insulin glargine and metformin 4 (5.6%) 5 (4.6%) 
Level of education   
Elementary graduate 32 (46.5%) 19 (17.59%) 
High School graduate 23 (33.3%) 74 (68.51%) 
College graduate with vocational course 14 (20.3%) 15 (13.89%) 
Polypharmacy of 4 or more drugs 31 (44.9%) 33 (30.56%) 
Co-morbidities   
Chronic kidney disease  15 (23.2%) 17 (15.74%) 
Diabetes-related eye disease 14 (20.3%) 15 (13.89%) 
Cardiac disease 11 (15.9%) 9 (8.33%) 
Neuropathy 8 (11.6%) 7 (6.48%) 
Chronic cerebrovascular disease 3 (4.2%) 3 (2.78%) 
History of diabetic foot ulcer 2 (2.8%) 2 (1.85%) 
Chronic Liver Disease  1 (1.4%) 1 (0.95%) 
Antecedent Hypoglycemia   
Prior hypoglycemia requiring assistance from others 25(36.2%) 29 (26.85%) 
Prior hypoglycemia requiring hospitalization 3 (4.2%) 5 (4.63%) 
Recurrent hypoglycemia 14 (20.3%) 14 (12.96%) 
   

biochemical variable, the continuous glucose monitoring. 
This is crucial because hypoglycemia awareness depends 
on baseline knowledge and symptom recognition hence 
making it a highly subjective concept with considerable 
inter-individual differences in perception. A cutoff level of 
R≥4 gives an acceptable screening tool performance with a 
sensitivity of 89.47%. The area under the curve (AUC) of 
0.55 could not be properly assessed due to the limited 
percentage of patients experiencing hypoglycemia that is 
only 21 out of 69, of which only 2 out of 21 tested negative 
monitor-identified IHA could be used for calculating 
specificity and AUC. Still this is relatively higher than 
reportted IHA prevalence as a result of the inclusion 
criterion of IHA associated factors, informed monitoring, 
regulated diet, activity, compliance, and sleep of 
participants. BHE cutoff set at hypoglycemia safety alert 
level 70 mg/dL instead of hypoglycemia symptom 
occurrence level 55 mg/dL may also have prematurely 
labeled some patients as mIHA.21 
 
In assessing its internal consistency, Cronbach’s alpha 
coefficient yielded unfavorable results, owing to the 
minimal number of item questions and domains into 
which the concise concept of impaired hypoglycemia 
awareness was categorized. Covering all the impaired 
hypoglycemia issues accumulated in the concept map, 
only 8 item questions about IHA were generated. The 
concept map illustrated the broadness of hypoglycemia 
concept and the conciseness of hypoglycemia awareness 
itself. This was reflected in the finalized questionnaire 
with a preceding comprehensive description of the 
concept of hypoglycemia, followed by the succinct eight-
item interrogation about hypoglycemia awareness. For 
this reason, content validity test and criterion validity test 
may be more relevant than internal reliability, because the 
latter improves with increasing number of concept 
domains and item questions. Cronbach’s alpha is lowered 
by brevity of the test, because it is improved by each 
related item question testing the same concept.22 More 
importantly, Cronbach’s alpha is a function of the scores 
on a test from that specific group of participants, for which 
it is recommended not to depend on published alpha 
estimates and is advised to measure alpha each time a test 
is utilized. Because this study was conducted in the service 
out-patient clinics of a government-subsidized tertiary 
referral center, the participants involved were mostly 
aged, females, with long-standing T2DM, and notably 
non-working attaining secondary level education only.  
 
Prevalence studies among Filipino T2DM patients 
revealed characteristics similar in being mostly aged 61.56 
± 11.3 years old, females at 68%, long-standing 9 ± 6 years, 
but strikingly dissimilar in educational attainment that is a 
greater percentage reaching college level in 50% than 
secondary level in 32%.23 Because this questionnaire 
evaluated impaired hypoglycemia awareness, sensitivity 
to and ability to report hypoglycaemia necessitates 
adequate knowledge, understanding, memory and logic 

which may be improved with increasing educational 
attainment. This questionnaire may hence perform 
differently among patients with diabetes mellitus in the 
community. Similarly, factor analysis using Kaiser 
criterion or scree plot was not performed because of the 
initial brevity of the questionnaire formulated. For this 
reason, the questionnaire validity tests performed might 
have been limited by having to tailor to this particular 
group of participants in this study. Further multi-center 
studies conducted on a bigger number of adult patients 
with T2DM whose characteristics better represent adult 
Filipinos with T2DM in a setting that better typifies their 
daily activities may yield a different result. 
 
CONCLUSION 
  
An 8-item questionnaire evaluating IHA tailored to adult 
Filipinos with T2DM was developed and validated with 
acceptable content validity and criterion validity, and may 
be used in screening for IHA who may then be 
recommended to have confirmatory CGM. Further multi-
center studies conducted on a bigger number of adults 
with T2DM whose characteristics better represent adult 
Filipinos with T2DM in a setting that better typifies their 
daily activities may yield a different result. Validation on 
population with higher risk for IHA such as patients with 
Type 1 Diabetes Mellitus may be a focus of future studies. 
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were on polypharmacy of 4 or more drugs, 15.74% had 
nephrologist-diagnosed chronic kidney disease, 13.89% 
had ophthalmologist-diagnosed diabetic retinopathy or 
non-traumatic cataract. Among them, 26.85% had prior 
hypoglycemic episodes requiring assistance from others, 
12.76% had recurrent hypoglycemia, and 4.63% had prior 
severe hypoglycemia requiring hospital management. 
 
With only 8 questions subdivided into only 3 domains 
answered by this particular group of 108 participants, 
Cronbach’s alpha of the entire questionnaire was 0.45, 
Elusive Euglycemia Model domain 0.17, Developmental 
Model domain 0.39, Cognitive Model domain 0.33. 
 
DISCUSSION 
 
An eight-item Filipino-CHI questionnaire was formulated 
tailored to adult Filipino T2DM patients by literature 

review, four focus group discussions with patients and 
their caregivers, and consultations with relevant specialists 
who altogether graded each finalized item question with 
acceptable content validity scores. Gold Score (GS), the 
first internationally developed, is a validated visual 
analogue scale with the single question “Do you know 
when your hypos are commencing?” to be answered in a 
Likert scale of 1 to 7, where scores above 4 are labeled 
IHA. This single question is represented as Question 
number 1 in CHI and, Spanish and Catalan versionsof 
CHI, and this Filipino-CHI questionnaire. Similar to the 
original, Spanish and Catalan versions of CHI, the 
Filipino-CHI had impaired hypoglycemia awareness 
cutoff score optimally set at ≥4 answers that correspond to 
“R or reduced awareness”. Contrary to other 
questionnaires evaluating hypoglycemia awareness, this 
Filipino-CHI questionnaire was the only tool which 
underwent criterion validity testing against a measurable 

Table 4. Performance of item question and of the questionnaire in predicting impaired hypoglycemia awareness 
 Sensitivity (%) Specificity (%) Positive Predictive Value (%) Negative Predictive Value (%) 
ITEM QUESTION 
Item #1 90.48 50 95 33 
Item #2 86 50 95 25 
Item #3 43 50 90 8 
Item #4 10 100 100 10 
Item #5 10 100 100 10 
Item #6 33 0 40 0 
Item #7 95 50 95 50 
Item #8 48 0 83 0 
QUESTIONNAIRE CUTOFF 
Score cutoff 8 0 100 0 9.52 
Score cutoff 7 0 100 0 9.52 
Score cutoff 6 10.52 100 100 10.52 
Score cutoff 5 26.3 100 100 11.76 
Score cutoff 4 89.5 0 89.47 0 
Score cutoff 3 89.5 0 89.47 0 
Score cutoff 2 100 0 100 0 
Score cutoff 1 100 0 100 0 
Score cutoff 0 100 0 100 0 
 

Table 3. Demographic and clinical characteristics of study participants (Phase 2) 
Characteristics CRITERION VALIDITY (n=69) 

Mean SD or n (%) 
INTERNAL RELIABILITY (n=108) 

Mean SD or n (%) 
Age 52.8 9.7 years 52.8±9.7 
Sex (female) 53 (77%) 85 (77.27%) 
Duration of diabetes 10.8±7.1 years 10.8±7.1 
Age at diagnosis of diabetes 45.2 9.1 years 45.2±9.1 
Menopause 40 (75%) 53(62.35%) 
Treatment   
Metformin alone  24 (34.6%) 44 (40.74%) 
Human insulin and metformin 23 (33.2%) 35 (32.41%) 
Gliclazide and metformin 6 (8.8%) 8 (7.40%) 
Insulin glargine and metformin 4 (5.6%) 5 (4.6%) 
Level of education   
Elementary graduate 32 (46.5%) 19 (17.59%) 
High School graduate 23 (33.3%) 74 (68.51%) 
College graduate with vocational course 14 (20.3%) 15 (13.89%) 
Polypharmacy of 4 or more drugs 31 (44.9%) 33 (30.56%) 
Co-morbidities   
Chronic kidney disease  15 (23.2%) 17 (15.74%) 
Diabetes-related eye disease 14 (20.3%) 15 (13.89%) 
Cardiac disease 11 (15.9%) 9 (8.33%) 
Neuropathy 8 (11.6%) 7 (6.48%) 
Chronic cerebrovascular disease 3 (4.2%) 3 (2.78%) 
History of diabetic foot ulcer 2 (2.8%) 2 (1.85%) 
Chronic Liver Disease  1 (1.4%) 1 (0.95%) 
Antecedent Hypoglycemia   
Prior hypoglycemia requiring assistance from others 25(36.2%) 29 (26.85%) 
Prior hypoglycemia requiring hospitalization 3 (4.2%) 5 (4.63%) 
Recurrent hypoglycemia 14 (20.3%) 14 (12.96%) 
   

biochemical variable, the continuous glucose monitoring. 
This is crucial because hypoglycemia awareness depends 
on baseline knowledge and symptom recognition hence 
making it a highly subjective concept with considerable 
inter-individual differences in perception. A cutoff level of 
R≥4 gives an acceptable screening tool performance with a 
sensitivity of 89.47%. The area under the curve (AUC) of 
0.55 could not be properly assessed due to the limited 
percentage of patients experiencing hypoglycemia that is 
only 21 out of 69, of which only 2 out of 21 tested negative 
monitor-identified IHA could be used for calculating 
specificity and AUC. Still this is relatively higher than 
reportted IHA prevalence as a result of the inclusion 
criterion of IHA associated factors, informed monitoring, 
regulated diet, activity, compliance, and sleep of 
participants. BHE cutoff set at hypoglycemia safety alert 
level 70 mg/dL instead of hypoglycemia symptom 
occurrence level 55 mg/dL may also have prematurely 
labeled some patients as mIHA.21 
 
In assessing its internal consistency, Cronbach’s alpha 
coefficient yielded unfavorable results, owing to the 
minimal number of item questions and domains into 
which the concise concept of impaired hypoglycemia 
awareness was categorized. Covering all the impaired 
hypoglycemia issues accumulated in the concept map, 
only 8 item questions about IHA were generated. The 
concept map illustrated the broadness of hypoglycemia 
concept and the conciseness of hypoglycemia awareness 
itself. This was reflected in the finalized questionnaire 
with a preceding comprehensive description of the 
concept of hypoglycemia, followed by the succinct eight-
item interrogation about hypoglycemia awareness. For 
this reason, content validity test and criterion validity test 
may be more relevant than internal reliability, because the 
latter improves with increasing number of concept 
domains and item questions. Cronbach’s alpha is lowered 
by brevity of the test, because it is improved by each 
related item question testing the same concept.22 More 
importantly, Cronbach’s alpha is a function of the scores 
on a test from that specific group of participants, for which 
it is recommended not to depend on published alpha 
estimates and is advised to measure alpha each time a test 
is utilized. Because this study was conducted in the service 
out-patient clinics of a government-subsidized tertiary 
referral center, the participants involved were mostly 
aged, females, with long-standing T2DM, and notably 
non-working attaining secondary level education only.  
 
Prevalence studies among Filipino T2DM patients 
revealed characteristics similar in being mostly aged 61.56 
± 11.3 years old, females at 68%, long-standing 9 ± 6 years, 
but strikingly dissimilar in educational attainment that is a 
greater percentage reaching college level in 50% than 
secondary level in 32%.23 Because this questionnaire 
evaluated impaired hypoglycemia awareness, sensitivity 
to and ability to report hypoglycaemia necessitates 
adequate knowledge, understanding, memory and logic 

which may be improved with increasing educational 
attainment. This questionnaire may hence perform 
differently among patients with diabetes mellitus in the 
community. Similarly, factor analysis using Kaiser 
criterion or scree plot was not performed because of the 
initial brevity of the questionnaire formulated. For this 
reason, the questionnaire validity tests performed might 
have been limited by having to tailor to this particular 
group of participants in this study. Further multi-center 
studies conducted on a bigger number of adult patients 
with T2DM whose characteristics better represent adult 
Filipinos with T2DM in a setting that better typifies their 
daily activities may yield a different result. 
 
CONCLUSION 
  
An 8-item questionnaire evaluating IHA tailored to adult 
Filipinos with T2DM was developed and validated with 
acceptable content validity and criterion validity, and may 
be used in screening for IHA who may then be 
recommended to have confirmatory CGM. Further multi-
center studies conducted on a bigger number of adults 
with T2DM whose characteristics better represent adult 
Filipinos with T2DM in a setting that better typifies their 
daily activities may yield a different result. Validation on 
population with higher risk for IHA such as patients with 
Type 1 Diabetes Mellitus may be a focus of future studies. 
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Abstract 
Ê
PituitaryÊabscessÊisÊaÊrareÊcondition.ÊItÊcanÊpresentÊwithÊhormonalÊdeficienciesÊandÊmayÊaffectÊreproductiveÊhealth.ÊWeÊ
presentÊ aÊ caseÊ ofÊ aÊ 43-year-oldÊ femaleÊ presentingÊ withÊ bitemporalÊ hemianopsiaÊ andÊ amenorrhea.Ê ImagingÊ ofÊ theÊ
pituitaryÊ showedÊ aÊ sellar-suprasellarÊmassÊ 2.6Ê xÊ 2.4Ê xÊ 1.8Ê cmÊwithÊ anÊ enhancingÊnodularÊ component.Ê Pre-operativeÊ
diagnosisÊwasÊpituitaryÊadenomaÊwithÊpanhypopituitarismÊandÊcompressionÊofÊtheÊopticÊchiasm.ÊTheÊpatientÊunderwentÊ
transsphenoidalÊexcisionÊofÊ theÊtumor.ÊIntraoperativeÊfindingsÊrevealedÊpurulentÊfluidÊconsistentÊwithÊpituitaryÊabscess.Ê
ThereÊ wasÊ immediateÊ improvementÊ ofÊ visionÊ postÊ operatively.Ê SheÊ didÊ notÊ developÊ diabetesÊ insipidus.Ê GramÊ stainÊ
showedÊpolymorphonuclearÊ(PMN)ÊcellsÊ0-1ÊperÊoilÊimmersionÊfieldÊ(OIF)ÊandÊGram-positiveÊcocciÊ0-1ÊperÊOFI,ÊhoweverÊ
thereÊwasÊnoÊgrowthÊonÊculture.ÊTheÊabscessÊwasÊalsoÊnegativeÊforÊacid-fastÊbacilliÊandÊwasÊnegativeÊonÊpolymeraseÊ
chainÊ reaction.Ê HistopathologicÊ evaluationÊ showedÊ benignÊ cystÊ contents.Ê TheÊ patientÊ wasÊ treatedÊwithÊ ceftriaxoneÊ 2Ê
gramsÊeveryÊ12ÊhoursÊforÊ14ÊdaysÊandÊwasÊeventuallyÊdischargedÊwithÊprednisoneÊandÊlevothyroxine.ÊPituitaryÊabscessÊ
isÊ anÊ importantÊ differentialÊ diagnosisÊ forÊ sellarÊ andÊ suprasellarÊmasses.Ê ThereÊ areÊ noÊspecificÊ clinicalÊ andÊ radiologicÊ
featuresÊthatÊwillÊenableÊaÊpreoperativeÊdiagnosisÊofÊpituitaryÊabscess.Ê
Ê
KeyÊwords:ÊpituitaryÊabscess,Êamenorrhea,ÊblurringÊofÊvisionÊ

 
INTRODUCTION 
 
Since Simmonds reported the first case of pituitary abscess 
in 1914, only 200 cases have been reported in medical 
literature. There are no specific clinical presentations and 
imaging features that will make a preoperative diagnosis 
of a pituitary abscess possible. Pituitary abscess is an 
important differential diagnosis in patients presenting 
with a sellar-suprasellar mass. 
 
CASE  
 
We present the case of a 43-year-old female presenting 
with secondary amenorrhea. Ten months prior to her 
admission, she presented with cessation of menses. Two 
months prior to admission, she had bilateral temporal loss 
of vision. The patient had no known prior infection or 
surgical procedure done. The patient was fertile and was 
able to conceive twice before. Apart from bitemporal 
hemianopsia, the rest of the physical examination was 
normal. Preoperative diagnosis was a non-functioning 
pituitary adenoma with hypopituitarism and optic 
chiasmal compression. During transsphenoidal surgery, 
instead of a solid mass, there was egress of purulent fluid 
upon puncturing of the capsule, findings compatible with 
an abscess. There was immediate improvement in visual 
acuity and visual fields after surgery. The patient was 
treated with intravenous ceftriaxone 2 g every 12 hours for 

14 days. She developed a cerebrospinal fluid leak, which 
was successfully treated with acetazolamide and drainage 
of CSF via lumbar tap. There was no post-operative 
diabetes insipidus. 
 
Magnetic resonance imaging (MRI) of the pituitary gland 
showed a hetergenous sellar-supra-sellar rim-enhancing 
mass (Figure 1). 
 
Prior to surgery, her pituitary function was evaluated. 
Hyperprolactenemia as the cause of amenorrhea was ruled 
out because the prolactin level was normal at 92.2 uIU/ml, 
(N: 92-868). The patient had hypogonadotrophic 
hypogonadism as shown by the low follicle stimulating 
hormone (FSH) 0.35 miU/ml (N: 0.6-9.5) and low estradiol 
29.7 pg/ml, (N 127-476). The patient also had secondary 
hypothyroidism her TSH 0.5 μiU/ml (N: 0.3-5.4) and fT4 
9.4 pmol/L (N: 11-24) were both low. The patient also had 
secondary hypocortisolism with an 8AM cortisol of 39.54 
nmol/L (N: 138-690). Serum adrenocorticotrophic hormone 
level was not determined. 
 
The patient did not present with diabetes insipidus. The 
pre-operative serum sodium was 136 mmol/L, 
postoperative serum sodium was 135 mmol/L (N: 136-
144). Preoperative urine specific gravity was 1.024 and 
post operative urine specific gravity was 1.012. 

Ê Ê

 
 
Figure 1. Post-gadoliniumÊMRIÊshowingÊ(arrow)ÊaÊ2.6ÊxÊ2.4ÊxÊ1.8ÊcmÊroundÊrim-enhancingÊsellar-suprasellarÊmassÊwithÊ
nodularÊ componentÊ andÊmixedÊ softÊ tissueÊ andÊ fluidÊ signalsÊ compressingÊ theÊ opticÊ chiasm.Ê (a)ÊSagittal;Ê (b)Ê coronal;Ê (c)Ê
IsointenseÊonÊT1W1;ÊandÊ(d)ÊhyperintensteÊonÊT2W1.Ê
 

 
 
Figure 2. HistopathologyÊ specimen.ÊNeutrophilÊ (arrow)Ê isÊ
seenÊ inÊ aÊ backgroundÊ ofÊ proteinaceousÊ orÊ eosinophilicÊ
materialÊwithÊnoÊotherÊdiagnosticÊcellularÊmaterialÊ (HÊ&ÊE,Ê
100x). 
 
There was no history of antecedent infection. There were 
no signs and symptoms such as fever. The patient had 
clear breath sounds and normal examination of the 
abdomen and genital area. Complete blood count showed 
a hemoglobin of 127 g/L, (N: 135-180), white blood cells 
5.23 x109/L (N: 4.5-11.0), neutrophils 41% (N: 50-70%) and 
lymphocytes 46% (N: 20-50%).  
 
Histopathology showed benign cyst contents (Figure 2). 
Gram stain of the abscess showed a PMN 0-1/OIF, Gram-
positive cocci 0-1/OIF. However, the abscess culture had 
no growth after 5 days of incubations. Work up for 
tuberculosis was also negative. Acid-fast bacilli smear was 
negative, as well as the polymerase chain reaction for M. 
tuberculosis. 
 
The primary treatment for pituitary abscess is drainage. 
Empiric antibiotic coverage with Ceftriaxone 2 grams was 
given intravenously every 12 hours for 14 days. Patient 

had immediate improvement of blurring of vision post-
operatively. The patient was able to count fingers during 
visual field confrontation test. There was no post-
operative diabetes insipidus. Patient had cerebrospinal 
leak, which was resolved by giving acetazolamide. Patient 
was discharged on prednisone 7.5 mg/day and 
levothyroxine 100 mcg/tab, once a day. 
 
DISCUSSION 
 
Pituitary abscess is a rare and potentially life threatening 
condition. Simmonds reported the first case of pituitary 
abscess in 1914.1 Since then, only 210 cases have been 
reported worldwide.2 It may be caused by hematogenous 
seeding from an infection located elsewhere in the body or 
via direct extension of an adjacent infection.3 It may occur 
in a previously healthy patient without pre-existing 
infection or pituitary gland lesion such as an adenoma.4 
 
In a review of 24 cases done by Vates, the most common 
clinical presentations were non-specific headache, 
pituitary dysfunction, and visual disturbances.5 In a 
review of 33 cases done by Fuyi, the most common 
presenting symptoms of pituitary abscess are 
panhypopituitarism, diabetes insipidus (DI), and non-
specific headache. Among the 12 females included in this 
review, seven presented with amenorrhea. Three of the 
patients had resolution of amenorrhea post operatively 
after 32, 44 and 57 months of follow up. Two patients had 
persistent amenorrhea after 57 and 188 months of follow 
up. There was no mention about improvement of 
amenorrhea in the remaining two patients.6 In a case series 
done by Lemoncito et al., two cases of pituitary abscess 
also presented with persistent amenorrhea despite surgical 
drainage  of the abscess after 3 and 6 months of follow up.7 
Our patient presented with panhypopituitarism, and left 
temporal hemianopsia. She did not present with DI or 
headache. She also has no prior infection. Her clinical 
presentation was more similar to the profile of patients 
described in the review of Vates. The panhypopituitarism 
may have been caused by the destructive process of the 
abscess on the pituitary leading to amenorrhea, beginning 
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Abstract 
Ê
PituitaryÊabscessÊisÊaÊrareÊcondition.ÊItÊcanÊpresentÊwithÊhormonalÊdeficienciesÊandÊmayÊaffectÊreproductiveÊhealth.ÊWeÊ
presentÊ aÊ caseÊ ofÊ aÊ 43-year-oldÊ femaleÊ presentingÊ withÊ bitemporalÊ hemianopsiaÊ andÊ amenorrhea.Ê ImagingÊ ofÊ theÊ
pituitaryÊ showedÊ aÊ sellar-suprasellarÊmassÊ 2.6Ê xÊ 2.4Ê xÊ 1.8Ê cmÊwithÊ anÊ enhancingÊnodularÊ component.Ê Pre-operativeÊ
diagnosisÊwasÊpituitaryÊadenomaÊwithÊpanhypopituitarismÊandÊcompressionÊofÊtheÊopticÊchiasm.ÊTheÊpatientÊunderwentÊ
transsphenoidalÊexcisionÊofÊ theÊtumor.ÊIntraoperativeÊfindingsÊrevealedÊpurulentÊfluidÊconsistentÊwithÊpituitaryÊabscess.Ê
ThereÊ wasÊ immediateÊ improvementÊ ofÊ visionÊ postÊ operatively.Ê SheÊ didÊ notÊ developÊ diabetesÊ insipidus.Ê GramÊ stainÊ
showedÊpolymorphonuclearÊ(PMN)ÊcellsÊ0-1ÊperÊoilÊimmersionÊfieldÊ(OIF)ÊandÊGram-positiveÊcocciÊ0-1ÊperÊOFI,ÊhoweverÊ
thereÊwasÊnoÊgrowthÊonÊculture.ÊTheÊabscessÊwasÊalsoÊnegativeÊforÊacid-fastÊbacilliÊandÊwasÊnegativeÊonÊpolymeraseÊ
chainÊ reaction.Ê HistopathologicÊ evaluationÊ showedÊ benignÊ cystÊ contents.Ê TheÊ patientÊ wasÊ treatedÊwithÊ ceftriaxoneÊ 2Ê
gramsÊeveryÊ12ÊhoursÊforÊ14ÊdaysÊandÊwasÊeventuallyÊdischargedÊwithÊprednisoneÊandÊlevothyroxine.ÊPituitaryÊabscessÊ
isÊ anÊ importantÊ differentialÊ diagnosisÊ forÊ sellarÊ andÊ suprasellarÊmasses.Ê ThereÊ areÊ noÊspecificÊ clinicalÊ andÊ radiologicÊ
featuresÊthatÊwillÊenableÊaÊpreoperativeÊdiagnosisÊofÊpituitaryÊabscess.Ê
Ê
KeyÊwords:ÊpituitaryÊabscess,Êamenorrhea,ÊblurringÊofÊvisionÊ

 
INTRODUCTION 
 
Since Simmonds reported the first case of pituitary abscess 
in 1914, only 200 cases have been reported in medical 
literature. There are no specific clinical presentations and 
imaging features that will make a preoperative diagnosis 
of a pituitary abscess possible. Pituitary abscess is an 
important differential diagnosis in patients presenting 
with a sellar-suprasellar mass. 
 
CASE  
 
We present the case of a 43-year-old female presenting 
with secondary amenorrhea. Ten months prior to her 
admission, she presented with cessation of menses. Two 
months prior to admission, she had bilateral temporal loss 
of vision. The patient had no known prior infection or 
surgical procedure done. The patient was fertile and was 
able to conceive twice before. Apart from bitemporal 
hemianopsia, the rest of the physical examination was 
normal. Preoperative diagnosis was a non-functioning 
pituitary adenoma with hypopituitarism and optic 
chiasmal compression. During transsphenoidal surgery, 
instead of a solid mass, there was egress of purulent fluid 
upon puncturing of the capsule, findings compatible with 
an abscess. There was immediate improvement in visual 
acuity and visual fields after surgery. The patient was 
treated with intravenous ceftriaxone 2 g every 12 hours for 

14 days. She developed a cerebrospinal fluid leak, which 
was successfully treated with acetazolamide and drainage 
of CSF via lumbar tap. There was no post-operative 
diabetes insipidus. 
 
Magnetic resonance imaging (MRI) of the pituitary gland 
showed a hetergenous sellar-supra-sellar rim-enhancing 
mass (Figure 1). 
 
Prior to surgery, her pituitary function was evaluated. 
Hyperprolactenemia as the cause of amenorrhea was ruled 
out because the prolactin level was normal at 92.2 uIU/ml, 
(N: 92-868). The patient had hypogonadotrophic 
hypogonadism as shown by the low follicle stimulating 
hormone (FSH) 0.35 miU/ml (N: 0.6-9.5) and low estradiol 
29.7 pg/ml, (N 127-476). The patient also had secondary 
hypothyroidism her TSH 0.5 μiU/ml (N: 0.3-5.4) and fT4 
9.4 pmol/L (N: 11-24) were both low. The patient also had 
secondary hypocortisolism with an 8AM cortisol of 39.54 
nmol/L (N: 138-690). Serum adrenocorticotrophic hormone 
level was not determined. 
 
The patient did not present with diabetes insipidus. The 
pre-operative serum sodium was 136 mmol/L, 
postoperative serum sodium was 135 mmol/L (N: 136-
144). Preoperative urine specific gravity was 1.024 and 
post operative urine specific gravity was 1.012. 

Ê Ê

 
 
Figure 1. Post-gadoliniumÊMRIÊshowingÊ(arrow)ÊaÊ2.6ÊxÊ2.4ÊxÊ1.8ÊcmÊroundÊrim-enhancingÊsellar-suprasellarÊmassÊwithÊ
nodularÊ componentÊ andÊmixedÊ softÊ tissueÊ andÊ fluidÊ signalsÊ compressingÊ theÊ opticÊ chiasm.Ê (a)ÊSagittal;Ê (b)Ê coronal;Ê (c)Ê
IsointenseÊonÊT1W1;ÊandÊ(d)ÊhyperintensteÊonÊT2W1.Ê
 

 
 
Figure 2. HistopathologyÊ specimen.ÊNeutrophilÊ (arrow)Ê isÊ
seenÊ inÊ aÊ backgroundÊ ofÊ proteinaceousÊ orÊ eosinophilicÊ
materialÊwithÊnoÊotherÊdiagnosticÊcellularÊmaterialÊ (HÊ&ÊE,Ê
100x). 
 
There was no history of antecedent infection. There were 
no signs and symptoms such as fever. The patient had 
clear breath sounds and normal examination of the 
abdomen and genital area. Complete blood count showed 
a hemoglobin of 127 g/L, (N: 135-180), white blood cells 
5.23 x109/L (N: 4.5-11.0), neutrophils 41% (N: 50-70%) and 
lymphocytes 46% (N: 20-50%).  
 
Histopathology showed benign cyst contents (Figure 2). 
Gram stain of the abscess showed a PMN 0-1/OIF, Gram-
positive cocci 0-1/OIF. However, the abscess culture had 
no growth after 5 days of incubations. Work up for 
tuberculosis was also negative. Acid-fast bacilli smear was 
negative, as well as the polymerase chain reaction for M. 
tuberculosis. 
 
The primary treatment for pituitary abscess is drainage. 
Empiric antibiotic coverage with Ceftriaxone 2 grams was 
given intravenously every 12 hours for 14 days. Patient 

had immediate improvement of blurring of vision post-
operatively. The patient was able to count fingers during 
visual field confrontation test. There was no post-
operative diabetes insipidus. Patient had cerebrospinal 
leak, which was resolved by giving acetazolamide. Patient 
was discharged on prednisone 7.5 mg/day and 
levothyroxine 100 mcg/tab, once a day. 
 
DISCUSSION 
 
Pituitary abscess is a rare and potentially life threatening 
condition. Simmonds reported the first case of pituitary 
abscess in 1914.1 Since then, only 210 cases have been 
reported worldwide.2 It may be caused by hematogenous 
seeding from an infection located elsewhere in the body or 
via direct extension of an adjacent infection.3 It may occur 
in a previously healthy patient without pre-existing 
infection or pituitary gland lesion such as an adenoma.4 
 
In a review of 24 cases done by Vates, the most common 
clinical presentations were non-specific headache, 
pituitary dysfunction, and visual disturbances.5 In a 
review of 33 cases done by Fuyi, the most common 
presenting symptoms of pituitary abscess are 
panhypopituitarism, diabetes insipidus (DI), and non-
specific headache. Among the 12 females included in this 
review, seven presented with amenorrhea. Three of the 
patients had resolution of amenorrhea post operatively 
after 32, 44 and 57 months of follow up. Two patients had 
persistent amenorrhea after 57 and 188 months of follow 
up. There was no mention about improvement of 
amenorrhea in the remaining two patients.6 In a case series 
done by Lemoncito et al., two cases of pituitary abscess 
also presented with persistent amenorrhea despite surgical 
drainage  of the abscess after 3 and 6 months of follow up.7 
Our patient presented with panhypopituitarism, and left 
temporal hemianopsia. She did not present with DI or 
headache. She also has no prior infection. Her clinical 
presentation was more similar to the profile of patients 
described in the review of Vates. The panhypopituitarism 
may have been caused by the destructive process of the 
abscess on the pituitary leading to amenorrhea, beginning 
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seenÊ inÊ aÊ backgroundÊ ofÊ proteinaceousÊ orÊ eosinophilicÊ
materialÊwithÊnoÊotherÊdiagnosticÊcellularÊmaterialÊ (HÊ&ÊE,Ê
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a hemoglobin of 127 g/L, (N: 135-180), white blood cells 
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negative, as well as the polymerase chain reaction for M. 
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isÊ anÊ importantÊ differentialÊ diagnosisÊ forÊ sellarÊ andÊ suprasellarÊmasses.Ê ThereÊ areÊ noÊspecificÊ clinicalÊ andÊ radiologicÊ
featuresÊthatÊwillÊenableÊaÊpreoperativeÊdiagnosisÊofÊpituitaryÊabscess.Ê
Ê
KeyÊwords:ÊpituitaryÊabscess,Êamenorrhea,ÊblurringÊofÊvisionÊ

 
INTRODUCTION 
 
Since Simmonds reported the first case of pituitary abscess 
in 1914, only 200 cases have been reported in medical 
literature. There are no specific clinical presentations and 
imaging features that will make a preoperative diagnosis 
of a pituitary abscess possible. Pituitary abscess is an 
important differential diagnosis in patients presenting 
with a sellar-suprasellar mass. 
 
CASE  
 
We present the case of a 43-year-old female presenting 
with secondary amenorrhea. Ten months prior to her 
admission, she presented with cessation of menses. Two 
months prior to admission, she had bilateral temporal loss 
of vision. The patient had no known prior infection or 
surgical procedure done. The patient was fertile and was 
able to conceive twice before. Apart from bitemporal 
hemianopsia, the rest of the physical examination was 
normal. Preoperative diagnosis was a non-functioning 
pituitary adenoma with hypopituitarism and optic 
chiasmal compression. During transsphenoidal surgery, 
instead of a solid mass, there was egress of purulent fluid 
upon puncturing of the capsule, findings compatible with 
an abscess. There was immediate improvement in visual 
acuity and visual fields after surgery. The patient was 
treated with intravenous ceftriaxone 2 g every 12 hours for 

14 days. She developed a cerebrospinal fluid leak, which 
was successfully treated with acetazolamide and drainage 
of CSF via lumbar tap. There was no post-operative 
diabetes insipidus. 
 
Magnetic resonance imaging (MRI) of the pituitary gland 
showed a hetergenous sellar-supra-sellar rim-enhancing 
mass (Figure 1). 
 
Prior to surgery, her pituitary function was evaluated. 
Hyperprolactenemia as the cause of amenorrhea was ruled 
out because the prolactin level was normal at 92.2 uIU/ml, 
(N: 92-868). The patient had hypogonadotrophic 
hypogonadism as shown by the low follicle stimulating 
hormone (FSH) 0.35 miU/ml (N: 0.6-9.5) and low estradiol 
29.7 pg/ml, (N 127-476). The patient also had secondary 
hypothyroidism her TSH 0.5 μiU/ml (N: 0.3-5.4) and fT4 
9.4 pmol/L (N: 11-24) were both low. The patient also had 
secondary hypocortisolism with an 8AM cortisol of 39.54 
nmol/L (N: 138-690). Serum adrenocorticotrophic hormone 
level was not determined. 
 
The patient did not present with diabetes insipidus. The 
pre-operative serum sodium was 136 mmol/L, 
postoperative serum sodium was 135 mmol/L (N: 136-
144). Preoperative urine specific gravity was 1.024 and 
post operative urine specific gravity was 1.012. 

Ê Ê

 
 
Figure 1. Post-gadoliniumÊMRIÊshowingÊ(arrow)ÊaÊ2.6ÊxÊ2.4ÊxÊ1.8ÊcmÊroundÊrim-enhancingÊsellar-suprasellarÊmassÊwithÊ
nodularÊ componentÊ andÊmixedÊ softÊ tissueÊ andÊ fluidÊ signalsÊ compressingÊ theÊ opticÊ chiasm.Ê (a)ÊSagittal;Ê (b)Ê coronal;Ê (c)Ê
IsointenseÊonÊT1W1;ÊandÊ(d)ÊhyperintensteÊonÊT2W1.Ê
 

 
 
Figure 2. HistopathologyÊ specimen.ÊNeutrophilÊ (arrow)Ê isÊ
seenÊ inÊ aÊ backgroundÊ ofÊ proteinaceousÊ orÊ eosinophilicÊ
materialÊwithÊnoÊotherÊdiagnosticÊcellularÊmaterialÊ (HÊ&ÊE,Ê
100x). 
 
There was no history of antecedent infection. There were 
no signs and symptoms such as fever. The patient had 
clear breath sounds and normal examination of the 
abdomen and genital area. Complete blood count showed 
a hemoglobin of 127 g/L, (N: 135-180), white blood cells 
5.23 x109/L (N: 4.5-11.0), neutrophils 41% (N: 50-70%) and 
lymphocytes 46% (N: 20-50%).  
 
Histopathology showed benign cyst contents (Figure 2). 
Gram stain of the abscess showed a PMN 0-1/OIF, Gram-
positive cocci 0-1/OIF. However, the abscess culture had 
no growth after 5 days of incubations. Work up for 
tuberculosis was also negative. Acid-fast bacilli smear was 
negative, as well as the polymerase chain reaction for M. 
tuberculosis. 
 
The primary treatment for pituitary abscess is drainage. 
Empiric antibiotic coverage with Ceftriaxone 2 grams was 
given intravenously every 12 hours for 14 days. Patient 

had immediate improvement of blurring of vision post-
operatively. The patient was able to count fingers during 
visual field confrontation test. There was no post-
operative diabetes insipidus. Patient had cerebrospinal 
leak, which was resolved by giving acetazolamide. Patient 
was discharged on prednisone 7.5 mg/day and 
levothyroxine 100 mcg/tab, once a day. 
 
DISCUSSION 
 
Pituitary abscess is a rare and potentially life threatening 
condition. Simmonds reported the first case of pituitary 
abscess in 1914.1 Since then, only 210 cases have been 
reported worldwide.2 It may be caused by hematogenous 
seeding from an infection located elsewhere in the body or 
via direct extension of an adjacent infection.3 It may occur 
in a previously healthy patient without pre-existing 
infection or pituitary gland lesion such as an adenoma.4 
 
In a review of 24 cases done by Vates, the most common 
clinical presentations were non-specific headache, 
pituitary dysfunction, and visual disturbances.5 In a 
review of 33 cases done by Fuyi, the most common 
presenting symptoms of pituitary abscess are 
panhypopituitarism, diabetes insipidus (DI), and non-
specific headache. Among the 12 females included in this 
review, seven presented with amenorrhea. Three of the 
patients had resolution of amenorrhea post operatively 
after 32, 44 and 57 months of follow up. Two patients had 
persistent amenorrhea after 57 and 188 months of follow 
up. There was no mention about improvement of 
amenorrhea in the remaining two patients.6 In a case series 
done by Lemoncito et al., two cases of pituitary abscess 
also presented with persistent amenorrhea despite surgical 
drainage  of the abscess after 3 and 6 months of follow up.7 
Our patient presented with panhypopituitarism, and left 
temporal hemianopsia. She did not present with DI or 
headache. She also has no prior infection. Her clinical 
presentation was more similar to the profile of patients 
described in the review of Vates. The panhypopituitarism 
may have been caused by the destructive process of the 
abscess on the pituitary leading to amenorrhea, beginning 
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secondary hypothyroidism, and hypocortisolemia. The 
unilateral temporal hemianopsia is caused by the mass 
effect of the abscess, which was resolved immediately 
upon drainage of the abscess. However, resolution of the 
amenorrhea is not guaranteed as reported in the study of 
Fuyi and Lemoncito.6,7 Therefore monitoring for 
improvement of the amenorrhea in our patient is 
necessary during follow up to determine the need for 
hormonal replacement therapy. 
 
In the review by Vates, the most consistent finding on 
pituitary imaging was enlargement of the sella turcica, 
which demonstrated moderate to high signal levels on T2-
weighted MR images, suggestive of a fluid-containing cyst 
and mildly intense or hypointense on T1-weighted MR 
images.5 According to Fuyi, a post gadolinium rim-
enhancing mass on MRI is noted in 64% of the patients 
with pituitary abscess.6  
 
The MRI findings observed in our patient were a 
combination of the imaging features described in the two 
reviews mentioned. The MR image showed a high 
intensity signals on T2-weighted images and a rim 
enhancing mass. However, these findings are not specific 
for a pituitary abscess.. Differentials of rim-enhancing 
mass may include Rathke’s cleft cysts, cystic 
craniopharyngiomas or cystic adenoma.6 There seems to 
be no specific diagnostic features that will help in making 
a diagnosis of a pituitary abscess pre-operatively. 
 
The most common isolated organisms in pituitary 
abscesses are Gram-positive cocci. 2,3,6 However there are 
two cases wherein the isolated gram-positive cocci did not 
grow in the culture,5 The gram stain of the patient’s 
abscess showed polymorphic neutrophils 0-1 /OIF and 
Gram-positive cocci 0-1/OIF; but there was no growth in 
the abscess culture. There were also no acid-fast bacilli 
seen and TB PCR was negative. A negative growth in the 
culture may have been caused by the preoperative use of 
antibiotics. The patient was given cefuroxime 1.5 
intravenously, one hour prior to her operation. 
  
Early diagnosis and aggressive antibiotic treatment may 
decrease mortality to 8.3%.6 Together with the clinical 
findings, the result of the MRI can be useful to guide 
appropriate management. Prognosis is generally good 
after drainage and antibiotic therapy. However, hormonal 
recovery is insufficient in most case series but 
improvement in vision has been documented.5 Recurrence 

of the abscess has been reported and monitoring should be 
part of follow-up care.6 
 
CONCLUSION 
 
Pituitary abscess is an important differential diagnosis for 
sellar and suprasellar mass even in patients without prior 
history of infection or surgical procedure. There are no 
specific clinical and radiologic features that will enable a 
preoperative diagnosis of pituitary abscess. Correct 
diagnosis is important since the management includes 
drainage of the abscess and appropriate antibiotic 
coverage. Vision may improve after drainage of abscess, 
however hormonal recovery is not always observed in 
patients with abscess even after appropriate management. 
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Abstract 
 
Acromegaly is a rare disease with an annual incidence of 3 to 4 cases in a million.1 Diagnosis is often delayed due to 
the slow progression of the disease. Persistent elevation of growth hormone (GH) in acromegaly causes a reduction in 
life expectancy by 10 years. Aside from multiple cardiovascular, respiratory and metabolic co-morbidities, it has also 
been proven to cause an increased incidence of cancer. The main treatment of acromegaly is surgical excision of the 
functioning pituitary adenoma. Multiple comorbidities, including obstructive sleep apnea (OSA), left ventricular 
hypertrophy (LVH) and soft tissue swelling, make surgery complicated, if not impossible. Medical therapy to reduce co-
morbidities may be indicated in certain situations. Somatostatin receptor ligands (SRL) are able to reduce, and possibly 
normalize, IGF-1 levels.2 Reduction of insulin-like growth factor-1 (IGF-1), the main mediator of GH, is able to resolve 
headache, sweating, fatigue and soft tissue swelling, and also reduce ventricular hypertrophy. This case report 
illustrates the successful use of the SRL octreotide LAR in treating acromegaly. It also confirms the observation from 
several case series that thyroid cancer is the most common malignancy in acromegaly. 
 
Key words: acromegaly, somatostatin receptor ligands, octreotide LAR, papillary thyroid cancer 

 
INTRODUCTION 
 
Acromegaly is characterized by somatic overgrowth, 
physical disfigurement, multiple co-morbidities and 
premature death. The main cause of this disorder is 
chronic hypersecretion of GH, mediating its effects 
directly or through IGF-1. 
 
The control of GH secretion is the most important 
determinant in reducing mortality in acromegaly. Any 
therapy that is able to reduce GH and IGF-1 will alter the 
prognosis of a patient with acromegaly. Octreotide is able 
to normalize IGF-1 in 68% of patients and reduce GH to 
less than 5 μg/L in 53%.3 A multi-center prospective study 
demonstrated tumor shrinkage with octreotide in all 27 
newly diagnosed patients with acromegaly, with median 
tumor volume reduction of 49% in microadenomas and 
43% in macroadenomas.4 Thyroid cancer may also be an 
associated finding in long-standing undiagnosed 
acromegaly, as illustrated in this case report. 
 
CASE 
 
A 58-year-old Malay lady with underlying type 2 diabetes 
and hypertension for 2 years was admitted to a nearby 
hospital for lacunar stroke. During assessment, she was 
noted to have features of acromegaly. On further 
interview, she disclosed increased shoe (from 6 to 11) and 

ring (14 to 26) sizes. She also experienced hoarseness, 
increased sweating, weight gain and higher blood 
pressure on monitoring. She also observed an enlarging 
goiter but denied obstructive symptoms. She had severe 
sleep apnea symptoms based on the Epworth Sleepiness 
scale. There were no known endocrine disorders or 
malignancy in her family. 
 
Physical examination revealed marked features of 
acromegaly: frontal bossing, prognathism, increased 
interdental separation, thick lips and coarsened facial 
features. Her blood pressure was 160/90 mmHg, with no 
clinical evidence of heart failure. She had a hard goiter 
with palpable cervical lymph nodes. She had moist palms 
and skin tags. Visual field was intact on confrontation test.  
 
Initial tests showed elevated IGF-1 (703 μg/L, reference 
range 35-210) and fasting GH (10.3 ng/mL, reference range 
up to 8). GH was not suppressed by oral glucose loading, 
with a nadir of 12.9 μg/L. Follicle stimulating hormone 
(26.5 IU/L) and luteinizing hormone (8.6 IU/L) were low 
for age. Other parameters were within reference ranges 
(prolactin 150 IU/mL, thyroid stimulating hormone 1.15 
µIU/mL, free thyroxine 13.8 pmol/L, corrected Ca 2.36 
mmol/L, serum Na 138 mmol/L, serum K 4.0 mmol/L and 
serum creatinine 44.9 µmol/L). HbA1c was 6.9%. Sleep 
study yielded an Apnea-Hypopnea Index (AHI) of 36.5, 
indicative of severe OSA. Echocardiogram performed in 
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secondary hypothyroidism, and hypocortisolemia. The 
unilateral temporal hemianopsia is caused by the mass 
effect of the abscess, which was resolved immediately 
upon drainage of the abscess. However, resolution of the 
amenorrhea is not guaranteed as reported in the study of 
Fuyi and Lemoncito.6,7 Therefore monitoring for 
improvement of the amenorrhea in our patient is 
necessary during follow up to determine the need for 
hormonal replacement therapy. 
 
In the review by Vates, the most consistent finding on 
pituitary imaging was enlargement of the sella turcica, 
which demonstrated moderate to high signal levels on T2-
weighted MR images, suggestive of a fluid-containing cyst 
and mildly intense or hypointense on T1-weighted MR 
images.5 According to Fuyi, a post gadolinium rim-
enhancing mass on MRI is noted in 64% of the patients 
with pituitary abscess.6  
 
The MRI findings observed in our patient were a 
combination of the imaging features described in the two 
reviews mentioned. The MR image showed a high 
intensity signals on T2-weighted images and a rim 
enhancing mass. However, these findings are not specific 
for a pituitary abscess.. Differentials of rim-enhancing 
mass may include Rathke’s cleft cysts, cystic 
craniopharyngiomas or cystic adenoma.6 There seems to 
be no specific diagnostic features that will help in making 
a diagnosis of a pituitary abscess pre-operatively. 
 
The most common isolated organisms in pituitary 
abscesses are Gram-positive cocci. 2,3,6 However there are 
two cases wherein the isolated gram-positive cocci did not 
grow in the culture,5 The gram stain of the patient’s 
abscess showed polymorphic neutrophils 0-1 /OIF and 
Gram-positive cocci 0-1/OIF; but there was no growth in 
the abscess culture. There were also no acid-fast bacilli 
seen and TB PCR was negative. A negative growth in the 
culture may have been caused by the preoperative use of 
antibiotics. The patient was given cefuroxime 1.5 
intravenously, one hour prior to her operation. 
  
Early diagnosis and aggressive antibiotic treatment may 
decrease mortality to 8.3%.6 Together with the clinical 
findings, the result of the MRI can be useful to guide 
appropriate management. Prognosis is generally good 
after drainage and antibiotic therapy. However, hormonal 
recovery is insufficient in most case series but 
improvement in vision has been documented.5 Recurrence 

of the abscess has been reported and monitoring should be 
part of follow-up care.6 
 
CONCLUSION 
 
Pituitary abscess is an important differential diagnosis for 
sellar and suprasellar mass even in patients without prior 
history of infection or surgical procedure. There are no 
specific clinical and radiologic features that will enable a 
preoperative diagnosis of pituitary abscess. Correct 
diagnosis is important since the management includes 
drainage of the abscess and appropriate antibiotic 
coverage. Vision may improve after drainage of abscess, 
however hormonal recovery is not always observed in 
patients with abscess even after appropriate management. 
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INTRODUCTION 
 
Acromegaly is characterized by somatic overgrowth, 
physical disfigurement, multiple co-morbidities and 
premature death. The main cause of this disorder is 
chronic hypersecretion of GH, mediating its effects 
directly or through IGF-1. 
 
The control of GH secretion is the most important 
determinant in reducing mortality in acromegaly. Any 
therapy that is able to reduce GH and IGF-1 will alter the 
prognosis of a patient with acromegaly. Octreotide is able 
to normalize IGF-1 in 68% of patients and reduce GH to 
less than 5 μg/L in 53%.3 A multi-center prospective study 
demonstrated tumor shrinkage with octreotide in all 27 
newly diagnosed patients with acromegaly, with median 
tumor volume reduction of 49% in microadenomas and 
43% in macroadenomas.4 Thyroid cancer may also be an 
associated finding in long-standing undiagnosed 
acromegaly, as illustrated in this case report. 
 
CASE 
 
A 58-year-old Malay lady with underlying type 2 diabetes 
and hypertension for 2 years was admitted to a nearby 
hospital for lacunar stroke. During assessment, she was 
noted to have features of acromegaly. On further 
interview, she disclosed increased shoe (from 6 to 11) and 

ring (14 to 26) sizes. She also experienced hoarseness, 
increased sweating, weight gain and higher blood 
pressure on monitoring. She also observed an enlarging 
goiter but denied obstructive symptoms. She had severe 
sleep apnea symptoms based on the Epworth Sleepiness 
scale. There were no known endocrine disorders or 
malignancy in her family. 
 
Physical examination revealed marked features of 
acromegaly: frontal bossing, prognathism, increased 
interdental separation, thick lips and coarsened facial 
features. Her blood pressure was 160/90 mmHg, with no 
clinical evidence of heart failure. She had a hard goiter 
with palpable cervical lymph nodes. She had moist palms 
and skin tags. Visual field was intact on confrontation test.  
 
Initial tests showed elevated IGF-1 (703 μg/L, reference 
range 35-210) and fasting GH (10.3 ng/mL, reference range 
up to 8). GH was not suppressed by oral glucose loading, 
with a nadir of 12.9 μg/L. Follicle stimulating hormone 
(26.5 IU/L) and luteinizing hormone (8.6 IU/L) were low 
for age. Other parameters were within reference ranges 
(prolactin 150 IU/mL, thyroid stimulating hormone 1.15 
µIU/mL, free thyroxine 13.8 pmol/L, corrected Ca 2.36 
mmol/L, serum Na 138 mmol/L, serum K 4.0 mmol/L and 
serum creatinine 44.9 µmol/L). HbA1c was 6.9%. Sleep 
study yielded an Apnea-Hypopnea Index (AHI) of 36.5, 
indicative of severe OSA. Echocardiogram performed in 
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preparation for eventual surgery showed concentric LVH 
and diastolic dysfunction with an ejection fraction of 65%. 
Magnetic resonance imaging (MRI) of the pituitary 
revealed a 1.5 cm x 1.8 cm x 1.1 cm macroadenoma located 
at the anterior pituitary invading the right cavernous sinus 
and encasing the right internal carotid artery. There was a 
clear plane separating the pituitary from the optic chiasm 
(Figure 1A).  
 

 
 
Figure 1. MRI of the pituitary gland, coronal view. (A) T1-
weighted initial study showed a 1.5 cm x 1.6 cm x 1.1 cm 
adenoma (white arrow) on the right side of the pituitary 
invading the right cavernous sinus and encasing the right 
internal carotid artery. (B) on T2-weighted imaging, the 
tumor appeared hypointense, suggestive of dense 
granulation. (C) follow-up study showed reduction in size 
of the pituitary adenoma to 0.5 cm x 0.6 cm x 0.3 cm (thin 
gray arrow) after 6 months of octreotide LAR. 

Neck ultrasonography showed multiple mixed solid and 
cystic nodules in both thyroid lobes. The thyroid nodule on 
the right lobe appeared solid and cystic, with wall 
calcification and no vascularity (Figure 2A). There were 
multiple predominantly solid thyroid nodules with internal 
microcalcifications on the left lobe, with the largest nodule 
measuring 3.2 cm x 3.2 cm x 4.6 cm located at the lower 
pole (Figure 2B). Subcentimeter cervical lymph nodes were 
also seen. Fine needle aspiration cytology of the thyroid 
nodule reported neoplastic thyroid epithelial cells 
displaying enlarged nuclei, nuclear grooves and intranuclei 
inclusions suggestive of papillary thyroid cancer. 
 
Medical therapy with subcutaneous octreotide LAR 20 mg 
monthly for 6 months prior to surgery was initiated to 
alleviate cardiovascular, metabolic and respiratory co-
morbidities. Recent lacunar strokes were also a 
contraindication to immediate surgery. After 3 months of 
medical therapy, clinical features of acromegaly and OSA 
improved, and IGF-1 became normal.  
 
She underwent total thyroidectomy with therapeutic 
anterior and left lateral neck dissection. Histopathologic 
evaluation revealed papillary thyroid cancer measuring 5 
cm x 5 cm, with involvement of 5 of the 8 resected lymph 
nodes. Subsequent remnant ablation with radioactive 
iodine 120 mCi was done. Post-treatment whole body scan 
(WBS) showed uptake at the area of the thyroid bed.  
 
Follow-up MRI after 6 months of octreotide LAR revealed 
a residual 0.5 cm x 0.6 cm x 0.3 cm pituitary microadenoma 
(Figure 1B). Transphenoidal adenomectomy was 
uneventful, with no post-operative pituitary hormonal 
deficit and diabetes insipidus. IGF-1 remained within 
normal range for age and gender. 
 
DISCUSSION 
 
The insidiousness of acromegaly often results in a late 
diagnosis, as seen in our patient. High GH and IGF-1 levels 
affect many tissues, causing cardio-metabolic consequences 
and respiratory complications mainly due to central and 
obstructive sleep apnea. Our patient presented with 
difficult to control blood pressure, stroke and severe OSA.  
 
Treatment choices in acromegaly are dependent on 
several factors. In our patient, the macroadenoma was 
confined to the sella, with apparent invasion of the right 
cavernous sinus and encasement of the right internal 
carotid artery. As it was not near the optic chiasm, there 
were no visual and neurologic disturbances. Urgent 
surgical removal was not deemed necessary at that point.  
 
SRL pre-treatment is not routinely recommended for 
acromegaly with macroadenoma.5 However, a 
somatostatin receptor ligand (SRL) or GH receptor 
antagonist such  as  pegvisomant  may  be  used  as 
initial   adjuvant   medical   therapy   in   a   patient   with 
significant disease (moderate to severe signs and
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Figure 2. Thyroid ultrasonography. (A) mixed cystic and solid nodule with regular margin on the right lobe. (B) predominantly 
solid nodule with internal microcalcifications measuring 3.2 cm x 3.2 cm x 4.6 cm at the lower pole of the left lobe. 
 
 

symptoms of GH excess without local mass effects) to 
improve cure rate. Pre-operative long-acting octreotide 
treatment in patients with invasive pituitary 
macroadenomas for 6 months improved metabolic, 
hemodynamic parameters and reduced duration of 
hospital stay.6 By reducing GH hypersecretion, SRLs are 
efficacious in decreasing tissue overgrowth in the heart 
and airways, thereby alleviating respiratory and 
cardiovascular co-morbidities. These were evident in our 
patient, as seen in the reduction of her IGF-1 and blood 
sugar levels, improvement in blood pressure and cardiac 
function, and reduction of severity of OSA leading to 
eventual discontinuation of continuous positive airway 
pressure. Tumor size was reduced by 67%, compared to 
approximately 50% reported in literature (Figure 1C). 
This reduction in size was accompanied by regression of 
cavernous sinus invasion, which improved surgical 
success. 
 
Response to SRL is said to be dependent on tumor 
consistency and the amount of somatostatin receptor 
subtype 2 (sst2) expression. Tumors that are densely 
granulated respond better compared to fibrous ones. 
Hypointense tumor signal on T2-weighted MRI, which 
correlate with dense tumor granularity, portend a 
favorable SRL response, as observed in the patient (Figure 
1B). These factors can be used to guide the choice of 
pharmacotherapy in treating acromegaly. 
 
The control of IGF-1 levels may mitigate the signs, 
symptoms and complications of acromegaly. Nadir GH is 
the most important determinant of mortality, followed by 
blood pressure and heart disease.7-9 Symptom duration 
and diabetes seem to be less important determinants. Life 
expectancy becomes similar to the general population 
when GH levels are under control.7,8 Normalization of IGF-
1 is also one of the goals of treatment in acromegaly. In a 
study of 466 acromegaly patients due to pituitary 
macroadenoma, SRL was able to normalize IGF-1 in 
39.9%.9 This is mainly due to the downregulation of GH 
release through the sst2 receptor. 

One of the main setbacks of pituitary surgery is the 
occurrence of post-operative pituitary hormonal failure. In 
an analysis of complications of transsphenoidal surgery, 
anterior pituitary insufficiency occurred in 19.4% of 
patients.1 This risk, along with limited access to highly 
competent surgeons, have created a strong interest in 
medical therapy in acromegaly, with the goal of removing 
the risk of pituitary failure brought about by surgery. 
 
Fifteen percent of mortality in acromegalic patients are 
attributed to malignancy. High levels of IGF-1 and IGF-
binding protein 3 (IGFBP3) are seen in acromegaly. 
Activation of IGF-1 receptors causes cell proliferation and 
growth, whereas IGFBP3 promotes apoptosis. By inducing 
increased IGF-1 and IGFBP3 levels, excess GH promotes 
dysregulated cell growth characterized by dynamic signals 
for cell apoptosis as against cell growth. High GH leads to 
tissue growth, including the thyroid gland. Thyroid 
nodules are seen more frequently in acromegaly. 
Multinodularity and size correlates with duration of high 
IGF-1.10 Increased tissue growth suggests malignant 
transformation of the thyroid nodules, as seen in our 
patient. Thyroid cancer was found to be the most common 
type of malignancy in acromegaly.11 Our case report 
underscores the importance of routine screening by 
ultrasonography of the thyroid in these patients. 
 
With a tumor size of more than 5 cm, capsular invasion and 
involvement of central and ipsilateral lymph nodes, our 
patient had stage IV papillary thyroid cancer (T4aN1bM0) 
based on the American Joint Committee on Cancer (AJCC) 
classification. Treatment involved total thyroidectomy with 
central and left lateral lymph node resection plus remnant 
ablation with 100 to 200 mCi radioiodine (with post-
treatment WBS).12 Follow-up of papillary thyroid cancer 
includes monitoring for tumor recurrence in lymph nodes, 
measurement of thyroglobulin and regular neck 
ultrasound. Monitoring of differentiated thyroid cancer 
has moved away from regular WBS following the 
availability of very sensitive assays for detection of 
thyroglobulin and high quality neck ultrasonography. 
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preparation for eventual surgery showed concentric LVH 
and diastolic dysfunction with an ejection fraction of 65%. 
Magnetic resonance imaging (MRI) of the pituitary 
revealed a 1.5 cm x 1.8 cm x 1.1 cm macroadenoma located 
at the anterior pituitary invading the right cavernous sinus 
and encasing the right internal carotid artery. There was a 
clear plane separating the pituitary from the optic chiasm 
(Figure 1A).  
 

 
 
Figure 1. MRI of the pituitary gland, coronal view. (A) T1-
weighted initial study showed a 1.5 cm x 1.6 cm x 1.1 cm 
adenoma (white arrow) on the right side of the pituitary 
invading the right cavernous sinus and encasing the right 
internal carotid artery. (B) on T2-weighted imaging, the 
tumor appeared hypointense, suggestive of dense 
granulation. (C) follow-up study showed reduction in size 
of the pituitary adenoma to 0.5 cm x 0.6 cm x 0.3 cm (thin 
gray arrow) after 6 months of octreotide LAR. 

Neck ultrasonography showed multiple mixed solid and 
cystic nodules in both thyroid lobes. The thyroid nodule on 
the right lobe appeared solid and cystic, with wall 
calcification and no vascularity (Figure 2A). There were 
multiple predominantly solid thyroid nodules with internal 
microcalcifications on the left lobe, with the largest nodule 
measuring 3.2 cm x 3.2 cm x 4.6 cm located at the lower 
pole (Figure 2B). Subcentimeter cervical lymph nodes were 
also seen. Fine needle aspiration cytology of the thyroid 
nodule reported neoplastic thyroid epithelial cells 
displaying enlarged nuclei, nuclear grooves and intranuclei 
inclusions suggestive of papillary thyroid cancer. 
 
Medical therapy with subcutaneous octreotide LAR 20 mg 
monthly for 6 months prior to surgery was initiated to 
alleviate cardiovascular, metabolic and respiratory co-
morbidities. Recent lacunar strokes were also a 
contraindication to immediate surgery. After 3 months of 
medical therapy, clinical features of acromegaly and OSA 
improved, and IGF-1 became normal.  
 
She underwent total thyroidectomy with therapeutic 
anterior and left lateral neck dissection. Histopathologic 
evaluation revealed papillary thyroid cancer measuring 5 
cm x 5 cm, with involvement of 5 of the 8 resected lymph 
nodes. Subsequent remnant ablation with radioactive 
iodine 120 mCi was done. Post-treatment whole body scan 
(WBS) showed uptake at the area of the thyroid bed.  
 
Follow-up MRI after 6 months of octreotide LAR revealed 
a residual 0.5 cm x 0.6 cm x 0.3 cm pituitary microadenoma 
(Figure 1B). Transphenoidal adenomectomy was 
uneventful, with no post-operative pituitary hormonal 
deficit and diabetes insipidus. IGF-1 remained within 
normal range for age and gender. 
 
DISCUSSION 
 
The insidiousness of acromegaly often results in a late 
diagnosis, as seen in our patient. High GH and IGF-1 levels 
affect many tissues, causing cardio-metabolic consequences 
and respiratory complications mainly due to central and 
obstructive sleep apnea. Our patient presented with 
difficult to control blood pressure, stroke and severe OSA.  
 
Treatment choices in acromegaly are dependent on 
several factors. In our patient, the macroadenoma was 
confined to the sella, with apparent invasion of the right 
cavernous sinus and encasement of the right internal 
carotid artery. As it was not near the optic chiasm, there 
were no visual and neurologic disturbances. Urgent 
surgical removal was not deemed necessary at that point.  
 
SRL pre-treatment is not routinely recommended for 
acromegaly with macroadenoma.5 However, a 
somatostatin receptor ligand (SRL) or GH receptor 
antagonist such  as  pegvisomant  may  be  used  as 
initial   adjuvant   medical   therapy   in   a   patient   with 
significant disease (moderate to severe signs and
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Figure 2. Thyroid ultrasonography. (A) mixed cystic and solid nodule with regular margin on the right lobe. (B) predominantly 
solid nodule with internal microcalcifications measuring 3.2 cm x 3.2 cm x 4.6 cm at the lower pole of the left lobe. 
 
 

symptoms of GH excess without local mass effects) to 
improve cure rate. Pre-operative long-acting octreotide 
treatment in patients with invasive pituitary 
macroadenomas for 6 months improved metabolic, 
hemodynamic parameters and reduced duration of 
hospital stay.6 By reducing GH hypersecretion, SRLs are 
efficacious in decreasing tissue overgrowth in the heart 
and airways, thereby alleviating respiratory and 
cardiovascular co-morbidities. These were evident in our 
patient, as seen in the reduction of her IGF-1 and blood 
sugar levels, improvement in blood pressure and cardiac 
function, and reduction of severity of OSA leading to 
eventual discontinuation of continuous positive airway 
pressure. Tumor size was reduced by 67%, compared to 
approximately 50% reported in literature (Figure 1C). 
This reduction in size was accompanied by regression of 
cavernous sinus invasion, which improved surgical 
success. 
 
Response to SRL is said to be dependent on tumor 
consistency and the amount of somatostatin receptor 
subtype 2 (sst2) expression. Tumors that are densely 
granulated respond better compared to fibrous ones. 
Hypointense tumor signal on T2-weighted MRI, which 
correlate with dense tumor granularity, portend a 
favorable SRL response, as observed in the patient (Figure 
1B). These factors can be used to guide the choice of 
pharmacotherapy in treating acromegaly. 
 
The control of IGF-1 levels may mitigate the signs, 
symptoms and complications of acromegaly. Nadir GH is 
the most important determinant of mortality, followed by 
blood pressure and heart disease.7-9 Symptom duration 
and diabetes seem to be less important determinants. Life 
expectancy becomes similar to the general population 
when GH levels are under control.7,8 Normalization of IGF-
1 is also one of the goals of treatment in acromegaly. In a 
study of 466 acromegaly patients due to pituitary 
macroadenoma, SRL was able to normalize IGF-1 in 
39.9%.9 This is mainly due to the downregulation of GH 
release through the sst2 receptor. 

One of the main setbacks of pituitary surgery is the 
occurrence of post-operative pituitary hormonal failure. In 
an analysis of complications of transsphenoidal surgery, 
anterior pituitary insufficiency occurred in 19.4% of 
patients.1 This risk, along with limited access to highly 
competent surgeons, have created a strong interest in 
medical therapy in acromegaly, with the goal of removing 
the risk of pituitary failure brought about by surgery. 
 
Fifteen percent of mortality in acromegalic patients are 
attributed to malignancy. High levels of IGF-1 and IGF-
binding protein 3 (IGFBP3) are seen in acromegaly. 
Activation of IGF-1 receptors causes cell proliferation and 
growth, whereas IGFBP3 promotes apoptosis. By inducing 
increased IGF-1 and IGFBP3 levels, excess GH promotes 
dysregulated cell growth characterized by dynamic signals 
for cell apoptosis as against cell growth. High GH leads to 
tissue growth, including the thyroid gland. Thyroid 
nodules are seen more frequently in acromegaly. 
Multinodularity and size correlates with duration of high 
IGF-1.10 Increased tissue growth suggests malignant 
transformation of the thyroid nodules, as seen in our 
patient. Thyroid cancer was found to be the most common 
type of malignancy in acromegaly.11 Our case report 
underscores the importance of routine screening by 
ultrasonography of the thyroid in these patients. 
 
With a tumor size of more than 5 cm, capsular invasion and 
involvement of central and ipsilateral lymph nodes, our 
patient had stage IV papillary thyroid cancer (T4aN1bM0) 
based on the American Joint Committee on Cancer (AJCC) 
classification. Treatment involved total thyroidectomy with 
central and left lateral lymph node resection plus remnant 
ablation with 100 to 200 mCi radioiodine (with post-
treatment WBS).12 Follow-up of papillary thyroid cancer 
includes monitoring for tumor recurrence in lymph nodes, 
measurement of thyroglobulin and regular neck 
ultrasound. Monitoring of differentiated thyroid cancer 
has moved away from regular WBS following the 
availability of very sensitive assays for detection of 
thyroglobulin and high quality neck ultrasonography. 
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preparation for eventual surgery showed concentric LVH 
and diastolic dysfunction with an ejection fraction of 65%. 
Magnetic resonance imaging (MRI) of the pituitary 
revealed a 1.5 cm x 1.8 cm x 1.1 cm macroadenoma located 
at the anterior pituitary invading the right cavernous sinus 
and encasing the right internal carotid artery. There was a 
clear plane separating the pituitary from the optic chiasm 
(Figure 1A).  
 

 
 
Figure 1. MRI of the pituitary gland, coronal view. (A) T1-
weighted initial study showed a 1.5 cm x 1.6 cm x 1.1 cm 
adenoma (white arrow) on the right side of the pituitary 
invading the right cavernous sinus and encasing the right 
internal carotid artery. (B) on T2-weighted imaging, the 
tumor appeared hypointense, suggestive of dense 
granulation. (C) follow-up study showed reduction in size 
of the pituitary adenoma to 0.5 cm x 0.6 cm x 0.3 cm (thin 
gray arrow) after 6 months of octreotide LAR. 

Neck ultrasonography showed multiple mixed solid and 
cystic nodules in both thyroid lobes. The thyroid nodule on 
the right lobe appeared solid and cystic, with wall 
calcification and no vascularity (Figure 2A). There were 
multiple predominantly solid thyroid nodules with internal 
microcalcifications on the left lobe, with the largest nodule 
measuring 3.2 cm x 3.2 cm x 4.6 cm located at the lower 
pole (Figure 2B). Subcentimeter cervical lymph nodes were 
also seen. Fine needle aspiration cytology of the thyroid 
nodule reported neoplastic thyroid epithelial cells 
displaying enlarged nuclei, nuclear grooves and intranuclei 
inclusions suggestive of papillary thyroid cancer. 
 
Medical therapy with subcutaneous octreotide LAR 20 mg 
monthly for 6 months prior to surgery was initiated to 
alleviate cardiovascular, metabolic and respiratory co-
morbidities. Recent lacunar strokes were also a 
contraindication to immediate surgery. After 3 months of 
medical therapy, clinical features of acromegaly and OSA 
improved, and IGF-1 became normal.  
 
She underwent total thyroidectomy with therapeutic 
anterior and left lateral neck dissection. Histopathologic 
evaluation revealed papillary thyroid cancer measuring 5 
cm x 5 cm, with involvement of 5 of the 8 resected lymph 
nodes. Subsequent remnant ablation with radioactive 
iodine 120 mCi was done. Post-treatment whole body scan 
(WBS) showed uptake at the area of the thyroid bed.  
 
Follow-up MRI after 6 months of octreotide LAR revealed 
a residual 0.5 cm x 0.6 cm x 0.3 cm pituitary microadenoma 
(Figure 1B). Transphenoidal adenomectomy was 
uneventful, with no post-operative pituitary hormonal 
deficit and diabetes insipidus. IGF-1 remained within 
normal range for age and gender. 
 
DISCUSSION 
 
The insidiousness of acromegaly often results in a late 
diagnosis, as seen in our patient. High GH and IGF-1 levels 
affect many tissues, causing cardio-metabolic consequences 
and respiratory complications mainly due to central and 
obstructive sleep apnea. Our patient presented with 
difficult to control blood pressure, stroke and severe OSA.  
 
Treatment choices in acromegaly are dependent on 
several factors. In our patient, the macroadenoma was 
confined to the sella, with apparent invasion of the right 
cavernous sinus and encasement of the right internal 
carotid artery. As it was not near the optic chiasm, there 
were no visual and neurologic disturbances. Urgent 
surgical removal was not deemed necessary at that point.  
 
SRL pre-treatment is not routinely recommended for 
acromegaly with macroadenoma.5 However, a 
somatostatin receptor ligand (SRL) or GH receptor 
antagonist such  as  pegvisomant  may  be  used  as 
initial   adjuvant   medical   therapy   in   a   patient   with 
significant disease (moderate to severe signs and
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Figure 2. Thyroid ultrasonography. (A) mixed cystic and solid nodule with regular margin on the right lobe. (B) predominantly 
solid nodule with internal microcalcifications measuring 3.2 cm x 3.2 cm x 4.6 cm at the lower pole of the left lobe. 
 
 

symptoms of GH excess without local mass effects) to 
improve cure rate. Pre-operative long-acting octreotide 
treatment in patients with invasive pituitary 
macroadenomas for 6 months improved metabolic, 
hemodynamic parameters and reduced duration of 
hospital stay.6 By reducing GH hypersecretion, SRLs are 
efficacious in decreasing tissue overgrowth in the heart 
and airways, thereby alleviating respiratory and 
cardiovascular co-morbidities. These were evident in our 
patient, as seen in the reduction of her IGF-1 and blood 
sugar levels, improvement in blood pressure and cardiac 
function, and reduction of severity of OSA leading to 
eventual discontinuation of continuous positive airway 
pressure. Tumor size was reduced by 67%, compared to 
approximately 50% reported in literature (Figure 1C). 
This reduction in size was accompanied by regression of 
cavernous sinus invasion, which improved surgical 
success. 
 
Response to SRL is said to be dependent on tumor 
consistency and the amount of somatostatin receptor 
subtype 2 (sst2) expression. Tumors that are densely 
granulated respond better compared to fibrous ones. 
Hypointense tumor signal on T2-weighted MRI, which 
correlate with dense tumor granularity, portend a 
favorable SRL response, as observed in the patient (Figure 
1B). These factors can be used to guide the choice of 
pharmacotherapy in treating acromegaly. 
 
The control of IGF-1 levels may mitigate the signs, 
symptoms and complications of acromegaly. Nadir GH is 
the most important determinant of mortality, followed by 
blood pressure and heart disease.7-9 Symptom duration 
and diabetes seem to be less important determinants. Life 
expectancy becomes similar to the general population 
when GH levels are under control.7,8 Normalization of IGF-
1 is also one of the goals of treatment in acromegaly. In a 
study of 466 acromegaly patients due to pituitary 
macroadenoma, SRL was able to normalize IGF-1 in 
39.9%.9 This is mainly due to the downregulation of GH 
release through the sst2 receptor. 

One of the main setbacks of pituitary surgery is the 
occurrence of post-operative pituitary hormonal failure. In 
an analysis of complications of transsphenoidal surgery, 
anterior pituitary insufficiency occurred in 19.4% of 
patients.1 This risk, along with limited access to highly 
competent surgeons, have created a strong interest in 
medical therapy in acromegaly, with the goal of removing 
the risk of pituitary failure brought about by surgery. 
 
Fifteen percent of mortality in acromegalic patients are 
attributed to malignancy. High levels of IGF-1 and IGF-
binding protein 3 (IGFBP3) are seen in acromegaly. 
Activation of IGF-1 receptors causes cell proliferation and 
growth, whereas IGFBP3 promotes apoptosis. By inducing 
increased IGF-1 and IGFBP3 levels, excess GH promotes 
dysregulated cell growth characterized by dynamic signals 
for cell apoptosis as against cell growth. High GH leads to 
tissue growth, including the thyroid gland. Thyroid 
nodules are seen more frequently in acromegaly. 
Multinodularity and size correlates with duration of high 
IGF-1.10 Increased tissue growth suggests malignant 
transformation of the thyroid nodules, as seen in our 
patient. Thyroid cancer was found to be the most common 
type of malignancy in acromegaly.11 Our case report 
underscores the importance of routine screening by 
ultrasonography of the thyroid in these patients. 
 
With a tumor size of more than 5 cm, capsular invasion and 
involvement of central and ipsilateral lymph nodes, our 
patient had stage IV papillary thyroid cancer (T4aN1bM0) 
based on the American Joint Committee on Cancer (AJCC) 
classification. Treatment involved total thyroidectomy with 
central and left lateral lymph node resection plus remnant 
ablation with 100 to 200 mCi radioiodine (with post-
treatment WBS).12 Follow-up of papillary thyroid cancer 
includes monitoring for tumor recurrence in lymph nodes, 
measurement of thyroglobulin and regular neck 
ultrasound. Monitoring of differentiated thyroid cancer 
has moved away from regular WBS following the 
availability of very sensitive assays for detection of 
thyroglobulin and high quality neck ultrasonography. 
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preparation for eventual surgery showed concentric LVH 
and diastolic dysfunction with an ejection fraction of 65%. 
Magnetic resonance imaging (MRI) of the pituitary 
revealed a 1.5 cm x 1.8 cm x 1.1 cm macroadenoma located 
at the anterior pituitary invading the right cavernous sinus 
and encasing the right internal carotid artery. There was a 
clear plane separating the pituitary from the optic chiasm 
(Figure 1A).  
 

 
 
Figure 1. MRI of the pituitary gland, coronal view. (A) T1-
weighted initial study showed a 1.5 cm x 1.6 cm x 1.1 cm 
adenoma (white arrow) on the right side of the pituitary 
invading the right cavernous sinus and encasing the right 
internal carotid artery. (B) on T2-weighted imaging, the 
tumor appeared hypointense, suggestive of dense 
granulation. (C) follow-up study showed reduction in size 
of the pituitary adenoma to 0.5 cm x 0.6 cm x 0.3 cm (thin 
gray arrow) after 6 months of octreotide LAR. 

Neck ultrasonography showed multiple mixed solid and 
cystic nodules in both thyroid lobes. The thyroid nodule on 
the right lobe appeared solid and cystic, with wall 
calcification and no vascularity (Figure 2A). There were 
multiple predominantly solid thyroid nodules with internal 
microcalcifications on the left lobe, with the largest nodule 
measuring 3.2 cm x 3.2 cm x 4.6 cm located at the lower 
pole (Figure 2B). Subcentimeter cervical lymph nodes were 
also seen. Fine needle aspiration cytology of the thyroid 
nodule reported neoplastic thyroid epithelial cells 
displaying enlarged nuclei, nuclear grooves and intranuclei 
inclusions suggestive of papillary thyroid cancer. 
 
Medical therapy with subcutaneous octreotide LAR 20 mg 
monthly for 6 months prior to surgery was initiated to 
alleviate cardiovascular, metabolic and respiratory co-
morbidities. Recent lacunar strokes were also a 
contraindication to immediate surgery. After 3 months of 
medical therapy, clinical features of acromegaly and OSA 
improved, and IGF-1 became normal.  
 
She underwent total thyroidectomy with therapeutic 
anterior and left lateral neck dissection. Histopathologic 
evaluation revealed papillary thyroid cancer measuring 5 
cm x 5 cm, with involvement of 5 of the 8 resected lymph 
nodes. Subsequent remnant ablation with radioactive 
iodine 120 mCi was done. Post-treatment whole body scan 
(WBS) showed uptake at the area of the thyroid bed.  
 
Follow-up MRI after 6 months of octreotide LAR revealed 
a residual 0.5 cm x 0.6 cm x 0.3 cm pituitary microadenoma 
(Figure 1B). Transphenoidal adenomectomy was 
uneventful, with no post-operative pituitary hormonal 
deficit and diabetes insipidus. IGF-1 remained within 
normal range for age and gender. 
 
DISCUSSION 
 
The insidiousness of acromegaly often results in a late 
diagnosis, as seen in our patient. High GH and IGF-1 levels 
affect many tissues, causing cardio-metabolic consequences 
and respiratory complications mainly due to central and 
obstructive sleep apnea. Our patient presented with 
difficult to control blood pressure, stroke and severe OSA.  
 
Treatment choices in acromegaly are dependent on 
several factors. In our patient, the macroadenoma was 
confined to the sella, with apparent invasion of the right 
cavernous sinus and encasement of the right internal 
carotid artery. As it was not near the optic chiasm, there 
were no visual and neurologic disturbances. Urgent 
surgical removal was not deemed necessary at that point.  
 
SRL pre-treatment is not routinely recommended for 
acromegaly with macroadenoma.5 However, a 
somatostatin receptor ligand (SRL) or GH receptor 
antagonist such  as  pegvisomant  may  be  used  as 
initial   adjuvant   medical   therapy   in   a   patient   with 
significant disease (moderate to severe signs and
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Figure 2. Thyroid ultrasonography. (A) mixed cystic and solid nodule with regular margin on the right lobe. (B) predominantly 
solid nodule with internal microcalcifications measuring 3.2 cm x 3.2 cm x 4.6 cm at the lower pole of the left lobe. 
 
 

symptoms of GH excess without local mass effects) to 
improve cure rate. Pre-operative long-acting octreotide 
treatment in patients with invasive pituitary 
macroadenomas for 6 months improved metabolic, 
hemodynamic parameters and reduced duration of 
hospital stay.6 By reducing GH hypersecretion, SRLs are 
efficacious in decreasing tissue overgrowth in the heart 
and airways, thereby alleviating respiratory and 
cardiovascular co-morbidities. These were evident in our 
patient, as seen in the reduction of her IGF-1 and blood 
sugar levels, improvement in blood pressure and cardiac 
function, and reduction of severity of OSA leading to 
eventual discontinuation of continuous positive airway 
pressure. Tumor size was reduced by 67%, compared to 
approximately 50% reported in literature (Figure 1C). 
This reduction in size was accompanied by regression of 
cavernous sinus invasion, which improved surgical 
success. 
 
Response to SRL is said to be dependent on tumor 
consistency and the amount of somatostatin receptor 
subtype 2 (sst2) expression. Tumors that are densely 
granulated respond better compared to fibrous ones. 
Hypointense tumor signal on T2-weighted MRI, which 
correlate with dense tumor granularity, portend a 
favorable SRL response, as observed in the patient (Figure 
1B). These factors can be used to guide the choice of 
pharmacotherapy in treating acromegaly. 
 
The control of IGF-1 levels may mitigate the signs, 
symptoms and complications of acromegaly. Nadir GH is 
the most important determinant of mortality, followed by 
blood pressure and heart disease.7-9 Symptom duration 
and diabetes seem to be less important determinants. Life 
expectancy becomes similar to the general population 
when GH levels are under control.7,8 Normalization of IGF-
1 is also one of the goals of treatment in acromegaly. In a 
study of 466 acromegaly patients due to pituitary 
macroadenoma, SRL was able to normalize IGF-1 in 
39.9%.9 This is mainly due to the downregulation of GH 
release through the sst2 receptor. 

One of the main setbacks of pituitary surgery is the 
occurrence of post-operative pituitary hormonal failure. In 
an analysis of complications of transsphenoidal surgery, 
anterior pituitary insufficiency occurred in 19.4% of 
patients.1 This risk, along with limited access to highly 
competent surgeons, have created a strong interest in 
medical therapy in acromegaly, with the goal of removing 
the risk of pituitary failure brought about by surgery. 
 
Fifteen percent of mortality in acromegalic patients are 
attributed to malignancy. High levels of IGF-1 and IGF-
binding protein 3 (IGFBP3) are seen in acromegaly. 
Activation of IGF-1 receptors causes cell proliferation and 
growth, whereas IGFBP3 promotes apoptosis. By inducing 
increased IGF-1 and IGFBP3 levels, excess GH promotes 
dysregulated cell growth characterized by dynamic signals 
for cell apoptosis as against cell growth. High GH leads to 
tissue growth, including the thyroid gland. Thyroid 
nodules are seen more frequently in acromegaly. 
Multinodularity and size correlates with duration of high 
IGF-1.10 Increased tissue growth suggests malignant 
transformation of the thyroid nodules, as seen in our 
patient. Thyroid cancer was found to be the most common 
type of malignancy in acromegaly.11 Our case report 
underscores the importance of routine screening by 
ultrasonography of the thyroid in these patients. 
 
With a tumor size of more than 5 cm, capsular invasion and 
involvement of central and ipsilateral lymph nodes, our 
patient had stage IV papillary thyroid cancer (T4aN1bM0) 
based on the American Joint Committee on Cancer (AJCC) 
classification. Treatment involved total thyroidectomy with 
central and left lateral lymph node resection plus remnant 
ablation with 100 to 200 mCi radioiodine (with post-
treatment WBS).12 Follow-up of papillary thyroid cancer 
includes monitoring for tumor recurrence in lymph nodes, 
measurement of thyroglobulin and regular neck 
ultrasound. Monitoring of differentiated thyroid cancer 
has moved away from regular WBS following the 
availability of very sensitive assays for detection of 
thyroglobulin and high quality neck ultrasonography. 
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CONCLUSION 
 
Our case demonstrated the successful pre-operative use of 
octreotide LAR for 6 months, which resulted to remission 
of acromegaly without any pituitary hormonal failure. 
While pre-treatment with SRL is not generally 
recommended at this time, it was able to reduce tumor 
volume more than what has been commonly reported, and 
also improved our patient’s outcome.13 Our case also 
emphasized the need for close evaluation for thyroid 
malignancy, aside from surveillance of colonic polyps and 
cancer. While surgery is the current main treatment of 
acromegaly, the use of medical therapy, particularly SRL, 
may achieve remission and improve survival rate. The role 
of medical therapy in acromegaly for IGF-1 normalization 
to control concomitant malignancy warrants further 
research and insight. 
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Abstract 
  
Growth hormone - secreting pituitary adenomas are the cause of acromegaly in 95% of patients. In rare circumstances, 
a pituitary adenoma on magnetic resonance imaging cannot be found; hence, a search for an ectopic source of GH 
production is done. Even rarer is an acromegalic patient without an ectopic source and without imaging evidence of 
pituitary adenoma. We report a case of acromegaly with no evidence of a pituitary adenoma and no evidence of an 
ectopic source after imaging studies; who underwent medical therapy with improving biochemical and clinical 
parameters. 
 
KeyÊwords:Êacromegaly,ÊpituitaryÊneoplasms,Êadenoma,ÊmagneticÊ resonanceÊ imaging,Êsandostatin,Êcabergoline,ÊcaseÊ
reportÊ
Ê

INTRODUCTION 
 
Acromegaly is a rare, chronic disorder of excessive growth 
hormone (GH) and consequent overproduction of insulin 
growth factor-1 (IGF-1) from the liver. IGF-1 in large part 
mediates the effects of GH. Acromegaly is characterized 
phenotypically by progressive acral and facial 
disfigurement and is associated with cardiovascular, 
respiratory, metabolic, and gastrointestinal complications. 
Growth hormone secreting pituitary adenomas are the 
cause of acromegaly in 95% of patients, other rare causes 
are ectopic GH-secreting tumor, and ectopic or 
hypothalamic growth hormone releasing hormone-
secreting tumor. Diagnosis of acromegaly is suggested by 
clinical features and confirmed by an elevated age- and 
sex-matched serum IGF-1 level and GH levels that fail to 
suppress to <1 ug/L after an oral glucose load. 
Confirmation of the source is done using Cranial MRI - 
pituitary protocol. Typically, after the MRI imaging, a 
GH-secreting pituitary adenoma will be identified and 
surgical resection of the tumor performed. Surgery is the 
treatment of choice and frequently results in biochemical 
remission after complete removal of the adenoma. 
 
In rare circumstances, a pituitary adenoma on magnetic 
resonance imaging cannot be found; a search for an 
ectopic source of GH production is done. Even rarer is an 
acromegalic patient without an ectopic source and without 
an imaging evidence of pituitary adenoma. The treatment 
for this subset of patients is not well defined. We present 
our experience in dealing with such a case. 

CASE 
 
Our patient is a 76-year-old female of Chinese descent 
who came in for initial consult in year 2000 at age 61 at 
another institution, due to symptoms of upper airway 
obstruction, i.e., choking, snoring and difficulty of 
breathing on lying supine. On examination, she was noted 
to have enlarged hands, feet, tongue, lip, and nose; and a 
prominent mandible. She is a diabetic, maintained on oral 
hypoglycemic medications. An initial impression of 
acromegaly was given. Workup revealed an elevated IGF-
1; and confirmed with an unsuppressed growth hormone 
levels on oral glucose challenge (Table 1). An MRI of the 
sella with contrast (pituitary protocol) revealed a normal 
pituitary. A CT scan of the neck, chest and abdomen done 
were also unremarkable.  
 
After explaining treatment options and the risks 
associated with each intervention, our patient opted for 
medical management. Patient was started on octreotide 
[Sandostatin-LAR] 20 mg monthly for 8 months, but 
repeat IGF-1 level was persistently elevated. Hence, 
cabergoline, 0.5 mg/tab,  2 tablets twice a week was added  

Table 1. Laboratory workup of the patient on diagnosis 
(year 2000) 
GH Suppression Test 
(After 100g oral glucose) 

Reference range < 0-2 ng/mL or 
undetectable 

Baseline 3.8 ng/ml (Reference range: 0-10) 
60 minutes 4.4 ng/ml 
90 minutes 8.5 ng/ml 
 
IGF-1 692 mcg/mL (Reference range: 114-492) 
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CONCLUSION 
 
Our case demonstrated the successful pre-operative use of 
octreotide LAR for 6 months, which resulted to remission 
of acromegaly without any pituitary hormonal failure. 
While pre-treatment with SRL is not generally 
recommended at this time, it was able to reduce tumor 
volume more than what has been commonly reported, and 
also improved our patient’s outcome.13 Our case also 
emphasized the need for close evaluation for thyroid 
malignancy, aside from surveillance of colonic polyps and 
cancer. While surgery is the current main treatment of 
acromegaly, the use of medical therapy, particularly SRL, 
may achieve remission and improve survival rate. The role 
of medical therapy in acromegaly for IGF-1 normalization 
to control concomitant malignancy warrants further 
research and insight. 
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INTRODUCTION 
 
Acromegaly is a rare, chronic disorder of excessive growth 
hormone (GH) and consequent overproduction of insulin 
growth factor-1 (IGF-1) from the liver. IGF-1 in large part 
mediates the effects of GH. Acromegaly is characterized 
phenotypically by progressive acral and facial 
disfigurement and is associated with cardiovascular, 
respiratory, metabolic, and gastrointestinal complications. 
Growth hormone secreting pituitary adenomas are the 
cause of acromegaly in 95% of patients, other rare causes 
are ectopic GH-secreting tumor, and ectopic or 
hypothalamic growth hormone releasing hormone-
secreting tumor. Diagnosis of acromegaly is suggested by 
clinical features and confirmed by an elevated age- and 
sex-matched serum IGF-1 level and GH levels that fail to 
suppress to <1 ug/L after an oral glucose load. 
Confirmation of the source is done using Cranial MRI - 
pituitary protocol. Typically, after the MRI imaging, a 
GH-secreting pituitary adenoma will be identified and 
surgical resection of the tumor performed. Surgery is the 
treatment of choice and frequently results in biochemical 
remission after complete removal of the adenoma. 
 
In rare circumstances, a pituitary adenoma on magnetic 
resonance imaging cannot be found; a search for an 
ectopic source of GH production is done. Even rarer is an 
acromegalic patient without an ectopic source and without 
an imaging evidence of pituitary adenoma. The treatment 
for this subset of patients is not well defined. We present 
our experience in dealing with such a case. 

CASE 
 
Our patient is a 76-year-old female of Chinese descent 
who came in for initial consult in year 2000 at age 61 at 
another institution, due to symptoms of upper airway 
obstruction, i.e., choking, snoring and difficulty of 
breathing on lying supine. On examination, she was noted 
to have enlarged hands, feet, tongue, lip, and nose; and a 
prominent mandible. She is a diabetic, maintained on oral 
hypoglycemic medications. An initial impression of 
acromegaly was given. Workup revealed an elevated IGF-
1; and confirmed with an unsuppressed growth hormone 
levels on oral glucose challenge (Table 1). An MRI of the 
sella with contrast (pituitary protocol) revealed a normal 
pituitary. A CT scan of the neck, chest and abdomen done 
were also unremarkable.  
 
After explaining treatment options and the risks 
associated with each intervention, our patient opted for 
medical management. Patient was started on octreotide 
[Sandostatin-LAR] 20 mg monthly for 8 months, but 
repeat IGF-1 level was persistently elevated. Hence, 
cabergoline, 0.5 mg/tab,  2 tablets twice a week was added  

Table 1. Laboratory workup of the patient on diagnosis 
(year 2000) 
GH Suppression Test 
(After 100g oral glucose) 

Reference range < 0-2 ng/mL or 
undetectable 

Baseline 3.8 ng/ml (Reference range: 0-10) 
60 minutes 4.4 ng/ml 
90 minutes 8.5 ng/ml 
 
IGF-1 692 mcg/mL (Reference range: 114-492) 
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Figure 1. Pictures of the patient throughout the years (A) 1980s (B) 1989  (C) 2000 (D) 2001. 
 

  
 
Figure 2. Latest front (A) and lateral (B) pictures of the 
patient taken July 2015. 
 

  
 

  
 
Figure 3. Picture of the patient’s hands – dorsal (A) and 
palms (B); patient’s feet – dorsal (C) and soles (D). 
Incidentally note that both her right hand and foot is larger 
than the left. 
 
to her Sandostatin regimen. But unfortunately, due to cost, 
difficulty in procuring the medication, and the bothersome 
nature of administration (subcutaneous), patient stopped 
Sandostatin-LAR and continued with cabergoline, 0.5 mg, 
2 tablets twice a week. A repeat pituitary MRI 2 years later 
(2002) showed an “empty sella.” Another MRI scan of the 
pituitary was done in 2004, where no pituitary adenoma 
was again identified (Appendix A).  

  
 
Figure 4. T1 weighted sagittal MRI image of the pituitary 
post contrast (A) 2015 and (B) 2004. Both showing a small 
pituitary gland which is pressed against the sellar floor with 
no internal hypoenhancement post-contrast. 
 

  
 
Figure 5. T1 weighted coronal MRI image of the pituitary 
post contrast (A) 2015 and (B) 2004. Both showing a small 
pituitary gland which is pressed against the sellar floor with 
no internal hypoenhancement post-contrast. 
 
In June 2015, patient consulted in our institution for 
diabetes management follow up. The attending 
endocrinologist still noted coarse facial features, enlarged 
hands and feet (Figure 1-3). She was noted to be 
hypertensive on blood pressure lowering medications and 
diabetic on oral hypoglycemic agents. Repeat IGF-1 and 
levels of IGF-1 through the years are shown on Table 2. A 
repeat MRI imaging of the sella revealed normal pituitary, 
with no evidence of pituitary adenoma (Figure 4-5). 
 

Table 2. IGF-1 Levels from diagnosis until present  
 7/18/2015 4/12/2013 2/15/2011 4/16/2010 7/11/2006 3/10/2005 12/2/2004 2000 
IGF-1 (ng/ml) 52 (90-220) 243 (64-188) 249 (64-188) 301 (64-188) 438 (91-443) 253 (91-443) 411 (91-443) 692 (114-492) 
reference values enclosed in parenthesis 
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Table 3. Latest laboratory results 
 2015 2016 2017 
IGF-1 52 (90-220) 180 (59-177) 181 (59-177) 
Prolactin 0.65 (5.18-26.53) - - 
Growth Hormone 1.44 (0.01-3.61) 0.37 (0.01-3.61) 0.18 (0.01-3.61) 
reference values enclosed in parenthesis 

 

 
 
Figure 6. Line graph of IGF-1 level in ng/ml from 2000-
2017. 
 
DISCUSSION 
 
A hyperfunctioning growth hormone-secreting pituitary 
adenoma is the most common cause of acromegaly. Rarer 
causes are ectopic or hypothalamic growth hormone 
releasing hormone-secreting tumor. Since the signs and 
symptoms of acromegaly are indolent, the time from 
onset of signs and symptoms to diagnosis of acromegaly 
is long, usually taking years. The pituitary adenomas that 
cause growth hormone excess are usually large and are 
easily identified on routine MRI imaging of the sella. 
Treatment would then involve resection of the pituitary 
adenoma via transsphenoidal surgery.  
 
In rare cases, a pituitary MRI may show negative results. 
A contrast enhanced CT scan of the chest and abdomen is 
the next step to detect ectopic sources of GH or GH 
releasing hormone (GHRH) production. Acromegaly 
without imaging evidence of a pituitary macroadenoma 
or an ectopic source is very rare. Lonser et al., reported 6 
patients (mean age 56 years) with signs, symptoms and 
biochemical evidence of acromegaly without pituitary 
adenoma on imaging and an ectopic source.1 All 
underwent surgical exploration of the pituitary gland and 
GH-secreting pituitary adenoma ranging from 5 to 6.7 
mm were identified and resected. Khandelwal et al., 
reported one patient with acromegaly who also 
underwent surgical exploration of the pituitary, were a 
GH-secreting pituitary adenoma was identified and 
resected.2  
 
We present our 76-year-old patient with acromegaly 
without pituitary evidence of a pituitary adenoma and 
without evidence of an ectopic source who underwent 

medical therapy using cabergoline 0.5 mg, 2 tablets twice a 
week for 14 years. Patient reports less choking and snoring 
symptoms and slight decrease in size of her tongue and 
improved sleep. Due to her age, she is not a good 
candidate for surgical exploration of the pituitary nor did 
she consent to the procedure. Other treatment options 
include somatostatin analogues (octreotide and 
lanreotide), dopamine agonists (bromocriptine and 
cabergoline), pegvisomant, and radiotherapy; these 
treatment modalities are reserved for persistent disease 
after surgery, for unresectable tumors or poor surgical 
candidates. Target goal of therapy is to reach an age-
normalized serum IGF-1 value, and a random growth 
hormone (GH) <1.0 µg/L. A target GH <1 µg/L and 
normalized IGF-1 values have each been shown to 
correlate with mortality risk reduction.3  
 
Octreotide long acting release (LAR), and deep 
subcutaneous lantreotide depot/autogel are administered 
monthly. Octreotide LAR dose is 20 mg monthly with 
dose titration every 3-6 months down to 10 mg or up to 40 
mg monthly. Lanreotide autogel/depot starting dose is 90 
mg monthly, with dose titrations down to 60 mg or up to 
120 mg monthly. Serum IGF-1 and GH is measured 12 
weeks just prior to the next dose. Octreotide LAR 
produces normalization of IGF-1 levels in only 34% of 
patients, but with clinical relevant reduction of GH in 72% 
of patients, and a significant tumor reduction in 75% of 
patients.4 Lantreotide autogel, also achieves biochemical 
control in 34% of patients,5 with tumor shrinkage achieved 
in 62.9% of patients.6 A recently concluded phase 3 
controlled trial of pasireotide, a new multireceptor 
targeted somatostatin analogue, reported better 
biochemical control and tumor size reduction in patients 
initially poorly responsive to first generation somatostatin 
analogue.7 
 
Pegvisomant, a human GH receptor antagonist, competes 
with GH for binding at its receptor and block production 
of IGF-1. Pegvisomant is administered as 10, 15, or 20 mg 
daily injections. Serum GH levels should not be measured 
because GH hypersecretion persists in patients given 
Pegvisomant; instead, IGF-1 level is recommended as the 
only useful biomarker to monitor treatment efficacy. 
Pegvisomant reduces IGF-1 levels in 81-97% of patients,8-10 
with 5 year efficacy of 63.2% with a mean dose of 18 mg 
daily.11 
 
Dopamine agonists (bromocriptine and cabergoline) are of 
limited efficacy in the treatment of acromegaly, with high 
doses required to achieve control. Discontinuation of 
treatment may result in rebound growth hormone 
hypersecretion. Bromocriptine is usually required at a 
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with 5 year efficacy of 63.2% with a mean dose of 18 mg 
daily.11 
 
Dopamine agonists (bromocriptine and cabergoline) are of 
limited efficacy in the treatment of acromegaly, with high 
doses required to achieve control. Discontinuation of 
treatment may result in rebound growth hormone 
hypersecretion. Bromocriptine is usually required at a 
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dose of 20-30 mg per day; while cabergoline may require 
high doses of up to 1 mg per day to achieve control.12 A 
metaanalysis showed cabergoline to be approximately 
34% effective in attaining biochemical control,13 with 
response appearing to decrease with time. In the study by 
Freda et al., in 2004, only 21% of subjects were controlled 
after 18 months of cabergoline administration.14 
 
Sandostatin LAR administration via subcutaneous route 
was initially given, however, no improvement in IGF-1 
levels were seen; hence, cabergoline was added to her 
regimen. Octreotide was eventually withdrawn due to the 
bothersome nature of administration and costs. She was 
then switched to cabergoline regimen only. Although we 
found no studies on the efficacy of carbergoline in the long 
run, the latest results of IGF-1 of our patient may indicate 
efficacy of cabergoline in patients with continued intake 
(Table 3), although further monitoring is still needed. A 
repeat whole abdominal CT scan done in March 2017 was 
still negative for an ectopic GH-producing tumor. A repeat 
chest and neck CT scan is still pending. 
 
CONCLUSION 
 
A trial of dopamine agonist, cabergoline, may be given to 
patients with acromegaly and no imaging evidence of a 
pituitary adenoma or an ectopic source, who are poor 
surgical candidates and unresponsive to octreotide or 
other somatostatin analogues, with consideration of cost, 
may be given a trial of dopamine agonist, specifically 
cabergoline. Carbegoline therapy may have sustained 
response in supressing GH and IGF-1 with time, as seen in 
our patient who has taken cabergoline for 17 years. 
 
Ethical Consideration 
Patient consent was obtained before submission of the 
manuscript. 
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MRI scan of the pituitary showing pre- and post-contrast phase (top, 2015 scan; bottom, 2004 scan). 
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dose of 20-30 mg per day; while cabergoline may require 
high doses of up to 1 mg per day to achieve control.12 A 
metaanalysis showed cabergoline to be approximately 
34% effective in attaining biochemical control,13 with 
response appearing to decrease with time. In the study by 
Freda et al., in 2004, only 21% of subjects were controlled 
after 18 months of cabergoline administration.14 
 
Sandostatin LAR administration via subcutaneous route 
was initially given, however, no improvement in IGF-1 
levels were seen; hence, cabergoline was added to her 
regimen. Octreotide was eventually withdrawn due to the 
bothersome nature of administration and costs. She was 
then switched to cabergoline regimen only. Although we 
found no studies on the efficacy of carbergoline in the long 
run, the latest results of IGF-1 of our patient may indicate 
efficacy of cabergoline in patients with continued intake 
(Table 3), although further monitoring is still needed. A 
repeat whole abdominal CT scan done in March 2017 was 
still negative for an ectopic GH-producing tumor. A repeat 
chest and neck CT scan is still pending. 
 
CONCLUSION 
 
A trial of dopamine agonist, cabergoline, may be given to 
patients with acromegaly and no imaging evidence of a 
pituitary adenoma or an ectopic source, who are poor 
surgical candidates and unresponsive to octreotide or 
other somatostatin analogues, with consideration of cost, 
may be given a trial of dopamine agonist, specifically 
cabergoline. Carbegoline therapy may have sustained 
response in supressing GH and IGF-1 with time, as seen in 
our patient who has taken cabergoline for 17 years. 
 
Ethical Consideration 
Patient consent was obtained before submission of the 
manuscript. 
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All authors certified fulfillment of ICMJE authorship criteria. 
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MRI scan of the pituitary showing pre- and post-contrast phase (top, 2015 scan; bottom, 2004 scan). 
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dose of 20-30 mg per day; while cabergoline may require 
high doses of up to 1 mg per day to achieve control.12 A 
metaanalysis showed cabergoline to be approximately 
34% effective in attaining biochemical control,13 with 
response appearing to decrease with time. In the study by 
Freda et al., in 2004, only 21% of subjects were controlled 
after 18 months of cabergoline administration.14 
 
Sandostatin LAR administration via subcutaneous route 
was initially given, however, no improvement in IGF-1 
levels were seen; hence, cabergoline was added to her 
regimen. Octreotide was eventually withdrawn due to the 
bothersome nature of administration and costs. She was 
then switched to cabergoline regimen only. Although we 
found no studies on the efficacy of carbergoline in the long 
run, the latest results of IGF-1 of our patient may indicate 
efficacy of cabergoline in patients with continued intake 
(Table 3), although further monitoring is still needed. A 
repeat whole abdominal CT scan done in March 2017 was 
still negative for an ectopic GH-producing tumor. A repeat 
chest and neck CT scan is still pending. 
 
CONCLUSION 
 
A trial of dopamine agonist, cabergoline, may be given to 
patients with acromegaly and no imaging evidence of a 
pituitary adenoma or an ectopic source, who are poor 
surgical candidates and unresponsive to octreotide or 
other somatostatin analogues, with consideration of cost, 
may be given a trial of dopamine agonist, specifically 
cabergoline. Carbegoline therapy may have sustained 
response in supressing GH and IGF-1 with time, as seen in 
our patient who has taken cabergoline for 17 years. 
 
Ethical Consideration 
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manuscript. 
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MRI scan of the pituitary showing pre- and post-contrast phase (top, 2015 scan; bottom, 2004 scan). 
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dose of 20-30 mg per day; while cabergoline may require 
high doses of up to 1 mg per day to achieve control.12 A 
metaanalysis showed cabergoline to be approximately 
34% effective in attaining biochemical control,13 with 
response appearing to decrease with time. In the study by 
Freda et al., in 2004, only 21% of subjects were controlled 
after 18 months of cabergoline administration.14 
 
Sandostatin LAR administration via subcutaneous route 
was initially given, however, no improvement in IGF-1 
levels were seen; hence, cabergoline was added to her 
regimen. Octreotide was eventually withdrawn due to the 
bothersome nature of administration and costs. She was 
then switched to cabergoline regimen only. Although we 
found no studies on the efficacy of carbergoline in the long 
run, the latest results of IGF-1 of our patient may indicate 
efficacy of cabergoline in patients with continued intake 
(Table 3), although further monitoring is still needed. A 
repeat whole abdominal CT scan done in March 2017 was 
still negative for an ectopic GH-producing tumor. A repeat 
chest and neck CT scan is still pending. 
 
CONCLUSION 
 
A trial of dopamine agonist, cabergoline, may be given to 
patients with acromegaly and no imaging evidence of a 
pituitary adenoma or an ectopic source, who are poor 
surgical candidates and unresponsive to octreotide or 
other somatostatin analogues, with consideration of cost, 
may be given a trial of dopamine agonist, specifically 
cabergoline. Carbegoline therapy may have sustained 
response in supressing GH and IGF-1 with time, as seen in 
our patient who has taken cabergoline for 17 years. 
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APPENDIX A 
 
MRI scan of the pituitary showing pre- and post-contrast phase (top, 2015 scan; bottom, 2004 scan). 
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Approval
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Consent Form 
(if applicable)

  For Case Reports, Images in Endocrinology and Clinical Case Seminars, submit a 
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  Full names of the authors directly affiliated with the work (First name and Last name), 
highest educational attainment

  Name and location of 1 institutional affiliation per author
  If presented in a scientific forum or conference, provide a footnote should be provided 

indicating the name, location and date of presentation

Abstract
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  Structured for Original Articles: Objective/s, Methodology, Results, Conclusion
  Unstructured for Case Reports and Feature Articles

Keywords   Provide 3-5 keywords (listed in MeSH)

Content

  Provide text/content in IMRAD format (Introduction, Methodology, Results and Discussion, 
Conclusion)

  Make sure all abbreviations are spelled out once (the first time they are mentioned in the 
text) followed by the abbreviation enclosed in parentheses; the same abbreviation may then 
be used subsequently

  Make sure all measurements and weights are in SI units
 If appropriate, provide information on institutional review board/ethics review committee 

approval
  Acknowledgements to individuals/groups of persons, or institution/s should be included at 

the end of the text just before the references; grants and subsidies from government or 
private institutions should also be acknowledged

References   All references should be cited in the text, in numerical order. Use Arabic numerals
  Ensure all references follow the prescribed format

Tables, Figures, 
Illustrations and 
Photographs

  All tables, figures, illustrations and photographs should be cited in the text, in numerical 
order per type

  Provide separate files for tables, figures and illustrations
  Provide a title and legend (if appropriate) for each table
  Provide a title, legend (if appropriate), and caption for each figure and illustration (caption 

should be no longer than 15-20 words)
  If table, figure, or illustration is adapted, state so and include the reference.
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