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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.
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INTRODUCTION

Insulin resistance is the disturbance of insulin action that
needs higher levels to reach normal physiologic effects in
regulating glucose.! 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.?
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.® Another survey in Jakarta revealed that the
prevalence of metabolic syndrome in 2006 had reached
28.6%.4
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Aside from cardiovascular events, insulin resistance is also
associated with other conditions such as polycystic ovary
syndrome, non-alcoholic fatty disease, and
gastroesophageal reflux disease (GERD).! Gastroesophageal
reflux disease is a common finding in daily practice. The
prevalence of GERD in Jakarta in 2002 was 25.15%.% This
condition has a wide clinical spectrum from mild to severe
that can be related to a low quality of life.%”

liver

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.® Insulin resistance was also reported to be higher

in erosive esophagitis than those without erosive
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esophagitis in obese subjects in South Korea.” Another
study in Japan failed to show an association between
insulin resistance and the severity of GERD.!

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

2
25), (Za=164, d= 02,
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

numerical descriptive data, n = (

which was calculated using the unpaired categoric-
2
numeric nl = n2 = 2 [£&26 )S] p

X1-X2
(Za=1.64, B=80%, ZB=0.84, S=1.7, X1-X2=0.7)

analysis ~ formula,

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.
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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
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.

sphygmomanometer, waist

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/m? 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)

240 (%) 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)

22 comorbidities (%) 10 (11.9)
Body Mass Index, (kg/m?), mean (SD) 23.3 (4.8)
Waist circumference (cm)

Male, mean (SD) 86.4 (14.8)

Female, median (min-max)
Blood pressure
Systolic Blood Pressure 2140 and/or Diastolic

84.5 (62-113)

Blood Pressure 290 24 (28.6)
Systolic Blood Pressure <140 and/or Diastolic
Blood Pressure <90 60 (71.4)

Fasting blood glucose (mg/dL), median (min-max)
Triglyceride, (mg/dL), median (min-max)

85.5 (68- 246)
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)
Endoscopic results, n (%)

1.46 (0.32-13.85)

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
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(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.""
15 Also, the higher prevalence of women in this population
was similar to studies in Indonesia, Turkey, Albania, and
Japan.!"* 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.’® Nevertheless, the
association between age or sex and GERD was still
controversial. Some studies showed positive correlation;
others showed no significant correlation.!"* 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/m? (%) 24 (66.7) 32 (66.7) 1.00a
225 kg/m* (%) 12 (33.3) 16 (33.3)

Fasting blood glucose
<100 mg/dL (%) 32 (88.9) 42 (87.5) 1.00b
2100 mg/dL (%) 4(11.1) 6 (12.5)

Triglyceride
<150 mg/dL (%) 29 (80.6) 36 (75) 0.547a
2150 mg/dL (%) 7(19.4) 12 (25)

HDL (mg/dL)
Male 240, female 2 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 290, female 280 (%) 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)
With esophageal erosion (n= 48)

1.21(0.32-10.78) 0.015
1.74 (0.35-13.85)

*Mann-whitney test
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The mean body mass index (BMI) in this study was 23.3
(SD 4.8) kg/m?2 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.'5 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%)."” 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.'® 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.’

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.!” Hsien et al., showed that the mean HDL and
LDL were in the normal range, 53.6 (SD16.1) kg/m? and
125.5 (SD 33.3) mg/dL respectively and most of their study
subjects had similar BMI with this study.? 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.?*?2 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 1.77.2 The study in Egypt
showed the mean HOMA-IR index in subjects with GERD
to be 2.86 (SD 2.189)." The higher HOMA-IR index in that
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study might be due to the higher BMI in that population,
which was 2.8 (SD 6.5) kg/m?.

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.?*? 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).2*

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.!® A study in an obese population in
China also showed a significantly higher HOMA-IR in
erosive esophagitis compared with subjects without
esophageal erosion.? 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.® 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.” 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.!® The reliability of FSSG score was found to be
lower than GERD-Q score to detect esophageal erosion.?”

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 cellular
mechanism to exacerbate cell injury. Acid reflux causes the
formation of platelet activating factor (PAF) by the

immune
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esophageal mucosa. This leads to the production of IL-6,
H202, and IL-1beta that can reduce neurogenic muscle
contraction by inhibiting acetylcholine release.?® 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.?? Conditions that
produce significant level of proinflammatory cytokines
such as TNF «a, IL-1, and IL-6, may cause insulin
resistance.® Porwal et al., showed that there was a positive
correlation between IL-6 and HOMA-IR.3!

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.”'® 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 BML3® 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
fat3* 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.®

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.
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There are several limitations that warrant mention. The
cross-sectional method used in this study was not able to
the causal
esophagitis and insulin resistance. This study only aimed
to compare the HOMA-IR index (insulin resistance)
between non-erosive and erosive gastroesophageal reflux
patients. Therefore, further with
longitudinal design and paired controls are required to
learn possible causal relationships between
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.

determine relationship between erosive

disease studies

insulin

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.

Acknowledgment

The authors thank the Digestive Endoscopy Center, Cipto
Mangunkusumo Hospital staff for their contribution in carrying
out the endoscopy procedures.

Statement of Authorship
All authors certified fulfillment of ICMJE authorship criteria.

Author Disclosure
The authors declared no conflict of interest.

Funding Source

This study was financially supported by the Directorate of
Research and Public Services, Ministry of Research, Technology
and Higher Education of the Republic of Indonesia (corresponding
to research contract No. 002/SP2H/LT/DRPM/IV/2017).

References

1. Wilcox G. Insulin and insulin resistance. Clin Biochem Rev.
2005;26(2):19-39. PMCID: PMC1204764.

2. Huang PL. A comprehensive definition for metabolic syndrome. Dis
Model Mech. 2009;2(5-6):231-7. PMID: 19407331. PMCID:

PMC2675814. https://doi.org/10.1242/dmm.001180.

3. Badan Penelitian dan Pengembangan Kesehatan RI. Riset Kesehatan
Dasar (Riskesdas). Jakarta, 2013.

4. Soewondo P, Purnamasari D, Oemardi M, Waspadji S, Soegondo S.
Prevalence of metabolic syndrome using NCEP/ATP III criteria in
Jakarta, Indonesia: The Jakarta primary non-communicable disease
risk factors surveillance 2006. Acta Med Indones.2010;42(4):199-203.
PMID: 21063040.

5. Indonesian Society of Gastroenterology. National consensus on the
management of gastroesophageal reflux disease in Indonesia. Acta
Med Indones. 2014;46(3):263-71. PMID: 25348191.

6.  Badillo R, Francis D. Diagnosis and treatment of gastroesophageal
reflux disease. World ] Gastrointest Pharmacol Ther. 2014;5(3):105-
112. PMCID: PMC4133436. https://doi.org/10.4292/wjgpt.v5.i3.105.

7. Katz PO, Gerson LB, Vela MF. Guidelines for the diagnosis and
management of gastroesophageal reflux disease. Am ] Gastroenterol.
2013;108(3):308-28. PMID: 23419381. https://doi/org/10.1038/ajg.
2012.444.

www.asean-endocrinejournal.org



ONLINE FIRST | September 7, 2017 | https://doi.org/10.15605/jafes.032.02.07

144 Laras Budiyani, et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Pointer SD, Rickstrew J, Slaughter JC, Vaezi MF, Silver HJ. Dietary
carbohydrate intake, insulin resistance and gastro-oesophageal reflux
disease: A pilot study in European-and African-American obese
women. Aliment Pharmacol Ther 2016;44(9):976-88. PMID: 27582035.
PMCID: PMC5048546 [Available on 2017-11-01]. http://doi.org/
10.1111/apt.13784.

Park JH, Park DI, Kim HJ, et al. Metabolic syndrome is associated
with erosive esophagitis. World ] Gastroenterol. 2008;14(35):5442-7.
PMCID: PM(C2744163. https://doi/org/10.3748/wjg.14.5442.

Fujiwara M, Eguchi Y, Fukumori N, et al. The symptoms of
gastroesophageal reflux disease correlate with high body mass index,
the aspartate aminotransferase/alanine aminotransferase ratio and
insulin resistance in Japanese patients with non-alcoholic fatty liver
disease. Intern Med. 2015;54(24):3099-104. PMID: 266665%. https://
doi.org/10.2169/internalmedicine.54.4297.

Abdullah M, Makmun D, Syam AF, et al. Prevalence, risk factors and
socio-epidemiological study of gastroesophageal reflux disease: An
urban population based study in Indonesia. Asian ]J. Epidemiol.
2016;9(1-3):18-23.  Available  online: http://www.scialert.net/
qredirect.php?doi=aje.2016.18.23&linkid=pdf.

Mungan Z. Prevalence
gastroesophageal reflux disease (GERD) in the Turkish general
population: A population-based cross-sectional study. Turk ]
Gastroenterol 2012;23(4):323-32. https://doi.org/10.4318/tjg.2012.0352.
Fujiwara Y, Arakawa T. Epidemiology and clinical characteristics of
GERD in the Japanese population. ] Gastroenterol. 2009;44(6):518-34.
PMID: 19365600. https://doi.org/10.1007/s00535-009-0047-5.

Cela L, Kraja B, Hoti K, et al. Lifestyle characteristics and
gastroesophageal reflux disease: A population-based study in
Albania. Gastroenterol Res Pract. 2013;2013: 93672. PMCID:
PM(C3595718. https://doi.org/10.1155/2013/936792.

Syam AF, Hapsari PFC, Makmun D. The prevalence and risk factors
of GERD among Indonesian medical doctors. Makara ] Health Res.
2016;20(2):35-40. https://doi.org/ 10.7454/msk.v20i2.5740.

Hsu CS, Wang PC, Chen JH, et al. Increasing insulin resistance is
associated with increased severity and prevalence of gastro-
oesophageal reflux disease. Aliment Pharmacol Ther. 2011;34(8):994-
1004. PMID: 21848629. https://doi.org/ 10.1111/j.1365-2036.2011.04817 x.
Gado AS, Ebeid BA, Abdelmohsen AM, Axon A. Prevalence of reflux
esophagitis among patients undergoing endoscopy in a secondary
referral hospital in Giza, Egypt. AJM. 2015;51(2):89-94.
https://doi.org/10.1016/j.ajme.2013.09.002.

Jung HK. Epidemiology of gastroesophageal reflux disease in Asia: A
systematic review. ] Neurogastroenterol Motil. 2011;17(1):14-27.
PMID: 21369488. PMCID: PMC3042214. https://doi.org/10.5056/
jnm.2011.17.1.14.

Kamal M, Elbahrawy A, Monem MA, et al. Study of insulin resistance
in patients with variable grades of gastroesophageal reflux diseases.
Nature and Science. 2016;14(9):150-6. Available online: http://www.
sciencepub.net/nature/ns140916/21_31173nsj140916_150_156.pdf.

Li CH, Hsieh TC, Hsiao TH, et al. Different risk factors between
reflux symptoms and mucosal injury in gastroesophageal reflux
disease. Kaohsiung ] Med Sci. 2015;31(6):320-7. PMID: 26043412.
https://doi.org/10.1016/j.kjms.2015.02.007.

Gosal F, Waleleng BJ, Pandelaki K. Hubungan kadar TNF a, nilai
HOMA-IR dan pelemakan hati sederhana nonalkoholik pada pelajar
SMA dengan obesitas. ] Indon Med Assoc. 2013; 63(1):27-31.

and demographic determinants of

22.

23.

25.

26.

27.

29.

30.

31.

32.

33.

34.

35.

Differences in Insulin Resistance Levels Measured by HOMA-IR

Nasution IR, Setiati S, Trisnohadi HB, Oemardi M. Insulin resistance
and metabolic syndrome in elderly women living in nursing homes.
Acta Med Indones. 2006;38(1):17-22. PMID: 16479027.

Esteghamati A, Ashraf H, Khalilzadeh O, et al. Optimal cut-off of
homeostasis model assessment of insulin resistance (HOMA-IR) for
the diagnosis of metabolic syndrome: Third national surveillance of
risk factors of non-communicable diseases in Iran (SURFNCD-2007).
Nutri Metab (London). 2010;7:26. PMID: 20374655. PMCID:
PMC2857836. https://doi.org/10.1186/1743-7075-7-26.

Gayoso-Diz P, Otero-Gonzalez A, Rodriguez-Alvarez MX, et al.
Insulin resistance (HOMA-IR) cut off values and the metabolic
syndrome in a general adult population: Effect of gender and age:
EPIRCE cross sectional study. BMC Endocr Disord. 2013;13:47. PMID:
24131857. PMCID: PMC4016563. https://doi.org/ 10.1186/1472-6823-
13-47.

Wallace TM, Levy JC, Matthews DR. Use and abuse of HOMA
modeling. Diabetes Care. 2004;27(6):1487-95. PMID: 15161807.

Tai CM, Lee YC, Tu HP, et al. The relationship between visceral
adiposity and the risk of erosive esophagitis in severely obese
Chinese patients. Obesity. 2010;18(11): 2165-9. https://doi.org/
10.1038/0by.2010.143.

Saragih RH, Rey I. FSSG scale system in comparison with GERD
questionnaires in predicting endoscopic findings with reflux
esophagitis. INA-JGHE. 2012;14(3):136-40.

Rieder F, Biancani P, Hatnett K, Yerian L, Falk GW. Inflammatory
mediators in gastroesophageal reflux disease: Impact on esophageal
motility, fibrosis, and carcinogenesis. Am J Physiol Gastrointest Liver
Physiol. 2010;298(5):G571-81. PMCID: PMC2867418. https://doi.org/
10.1152/ajpgi.00454.2009.

Nam SY, Choi IJ, Ryu KH, et al. The effect of abdominal visceral fat,
circulating inflammatory cytokines and leptin levels on reflux
esophagitis. ] Neurogastroenterol Motil. 2015;21(2):247-52. PMCID:
PMC4398239. https://doi.org/10.5056/jnm14114.

Shoelson SE, Lee ], Goldfine AB. Inflammation and insulin resistance.
J Clin Invest. 2006;116(7):1793-1801. PMID: 16823477. PMCID:
PMC1483173. https://doi.org/10.1172/JCI29069.

Porwal NB, Ghildiyal A, Singh S, et al. Circulating interleukins (IL6)-
An early predictor of insulin resistance. AJMS. 2016;7(6):20-5.
https://doi.org/10.3126/ajms.v7i6.15250.
Chen J, Wildman RP, Hamm L,

inflammation and insulin resistance in U.S. nondiabetic adults.
Diabetes Care. 2004; 27(12):2960-5. PMID: 15562214.

Fujikawa Y, Tominaga K, Fujii H, et al. High prevalence of
gastroesophageal reflux symptoms in patients with non-alcoholic
fatty liver disease associated with serum levels of triglyceride and
cholesterol but not simple visceral obesity. Digestion. 2012;86(3):228—
37. PMID: 22964626. https://doi.org/10.1159/000341418.

Fox CS, Massaro JM, Hoffmann U, et al. Abdominal visceral and
subcutaneous adipose
metabolic risk factors in the Framingham Heart Study. Circulation.
2007:116(1):39-46.  PMID: 17576866.  https://doi.org/10.1161/
CIRCULATIONAHA.106.675355.

Hayashi T, Boyko EJ, McNeely M], Leonetti DL, Kahn SE, Fujimoto
WY. Visceral adiposity, not abdominal subcutaneous fat area, is
associated with an increase in future insulin resistance in Japanese
Americans. Diabetes. 2008;57(5):1269-74. PMID: 18299316. https;//doi.
org/10.2337/db07-1378.

et al. Association between

tissue compartments: Association with

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.

www.asean-endocrinejournal.org

Vol. 32 No. 2 November 2017



