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Abstract

Background. The development of interactive multimedia-based applications has become increasingly important in providing 
effective health education to Type 2 Diabetes Mellitus (T2DM) patients. Understanding the educational content required 
for such applications from local patients’ perspectives is crucial for designing a user-friendly and impactful tool for T2DM 
management.

Objective. This study aims to investigate patients’ views and preferences on the educational content and features of an 
interactive multimedia-based application for T2DM patients.

Methodology. Semi-structured qualitative interviews were carried out with a sample of T2DM outpatients (n = 16) at 
a tertiary referral university hospital in Kuala Lumpur between October 2022 and January 2023. The interviews were 
recorded, transcribed and subjected to thematic analysis.

Result. The majority of participants had been diagnosed with T2DM for less than ten years. The thematic analysis identified 
several key aspects related to the educational content required for development of a multimedia-based application. These 
include preference for educational materials, essential contents and interactive features. The participants also proposed 
a discussion area within such applications that would allow them to communicate and receive immediate advice from 
healthcare professionals, thus eliminating the need for frequent hospital visits.

Conclusion.The findings of this study highlight the significance of interactive multimedia-based applications in providing 
health education for T2DM patients. The identified essential content areas from the patients’ perspectives can inform the 
development of effective tailored educational materials for patient’s benefit.
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INTRODUCTION 
 
Type 2 diabetes mellitus (T2DM) is a metabolic disorder 
characterized by an increase in blood glucose level and 
other metabolic dysfunctions due to insufficient insulin or 
insulin resistance.1 This chronic disease has affected more 
than 450 million people worldwide and is anticipated to 
reach approximately 650 million by the year 2040.1 Malaysia 
has been listed as one with the highest prevalence rates of 
diabetes mellitus (DM) in the Western Pacific region and 
among the highest in the globe, with an estimated annual 
expenditure of USD 600 million.2 With a 68.3% increase, 
the prevalence of DM rose from 11.2% in 2011 to 18.3% 
in 2019.3 This national survey also revealed that in 2019, 

approximately 3.6 million adults (18 years and older) 
in Malaysia had DM, of which 49% (3.7 million) were 
undiagnosed. With a prevalence of 31.3%, DM is anticipated 
to affect 7 million Malaysian adults aged 18 and older by 
2025, posing a significant public health risk.3 T2DM can 
result in a variety of microvascular and macrovascular 
complications, such as diabetic retinopathy, neuropathy, 
heart disease and stroke.

Patient health education for self-management is essential, 
particularly for those with chronic illness. An essential 
component of diabetes education should focus on the 
improvement of self-management and disease knowledge.4-6 
T2DM self-management includes the following: main-
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to investigate the specific preferences and requirements 
of T2DM patients in Malaysia, ensuring that educational 
content is culturally relevant, specifically tailored to the 
local population’s needs and effective in enhancing health 
outcomes. Despite several previous published studies 
which reported the views and perceptions of Malaysian 
patients regarding the potential use of multimedia-based 
applications in managing various health conditions,20,21 
qualitative studies involving T2DM patients in Asian 
settings, particularly in Malaysia, are scarce.22,23 

This study aims to identify the preferences of T2DM 
patients regarding the educational content and features of 
an interactive multimedia-based application. By identifying 
specific local patients’ preferences and requirements, this 
research hoped to provide valuable insights for healthcare 
providers and developers in adopting or developing more 
effective, user-friendly multimedia tools that cater to the 
unique needs of T2DM patients in Malaysia. 

METHODOLOGY

Study design

This study employed a qualitative research design using 
semi-structured interviews to gather in-depth insights 
from participants. This study adhered to the Standard 
of Reporting Qualitative Research (SRQR) to ensure 
methodological rigour, transparency and comprehensive 
reporting throughout the research process. The SRQR 
framework was applied to provide consistency in reporting 
of the research process and outcomes.

Researcher characteristics and reflexivity 

All interviews were conducted by the primary researcher 
(NS) to maintain consistency. Researcher reflexivity was 
maintained throughout the study to reduce biases arising 
from preconceptions or assumptions. The researcher’s 
background in pharmacy and experience with diabetes 
management were acknowledged as factors influencing the 
researcher's approach and interpretation of data. 

Context and setting
	
The study was conducted at Hospital Canselor Tuanku 
Muhriz (HCTM), a tertiary hospital in Kuala Lumpur, 
Malaysia, between October 2022 and January 2023. 
Participants were recruited from the pharmacy outpatient 
department, where they were receiving routine care and 
medications for T2DM. 

Sampling strategy

A purposive sampling strategy was employed, targeting 
participants who met the study’s inclusion criteria and able 
to provide rich and relevant data, such as vocal participants 
and both technologically and non-technologically savvy 
participants. The inclusion criteria were: 1) adult aged 

taining a healthy weight, engaging in regular physical 
activity, monitoring blood sugar levels regularly, adhering 
to prescribed medication regimens, caring for diabetic 
feet, possessing effective problem-solving abilities, health 
coping strategies and engaging in risk-reduction behaviors.7 
Inadequate patient health education is consistently 
associated with unfavorable results, including increased 
hospitalization, greater use of emergency care, decreased 
adherence to medication regimen and a diminished capacity 
to interpret labels and health resources.8 Furthermore, 
according to a report by the International Diabetes 
Federation, 80% of complication associated with diabetes 
are preventable through education in self-management 
behaviors, such as physical activity and dietary control.9 

Traditional patient health education methods for T2DM, 
such as printed pamphlets and face-to-face counselling, 
often fail to meet the diverse needs of patients. Many patients 
face barriers such as low health literacy, limited access 
to healthcare resources and challenges in understanding 
medical terminology. These factors contribute to poor 
disease management and suboptimal health outcomes. 
Furthermore, static and text-heavy educational materials 
are often disengaging, particularly for patients with limited 
literacy or those who are not accustomed to reading 
complex health information.10,11

Multimedia is an information transmission method that 
integrates multiple forms of communication, such as text, 
graphics, audio, video and animation.12 Research has 
demonstrated that the utilization of multimedia in patient 
education, such as incorporating audio or video, can enhance 
the exchange of information, sustain audience engagement 
and facilitate effective communication regarding a patient 
with chronic illness.13 Previous research has found that 
individuals with T2DM who were receiving patient health 
education through multimedia platforms experiences a 
moderate improvement in their understanding of diabetes 
and the efficacy of self-management.14,15 Interactive multi-
media presents numerous significant advantages in health 
education. For instance, interactive video media has been 
shown to improve motivation and retention of health 
information, especially in older adults.16 In the context of 
diabetes education, digital self-management education 
programs have shown efficacy in reducing HbA1c levels, 
indicating improved diabetes management.17 Additionally, 
apps such as myDiabetes have demonstrated significant 
user engagement, as patients have accessed educational 
videos, suggesting a strong preference for digital 
learning tools.18 

Multimedia solutions can also be tailored to meet the cultural 
and linguistic requirements of diverse populations, thereby 
improving their effectiveness in patient health education.10 
The effectiveness of interactive multimedia in other chronic 
conditions, including obesity interventions in Malaysia, 
highlights the potential for similar approaches to be 
effective in T2DM education.19 Although these multimedia 
solutions demonstrate significant potential, it is essential 
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RESULTS

Patients demographic 

A total of 16 T2DM patients, consisting of 9 females (n = 9, 
56%) and 7 males (n = 7, 44%), participated in this study. 
The participants’ age range was between 44 and 83 years 
old. The majority of the participants were Malay (n = 11, 
69%) and the rest were Indian (n = 4, 25%) and Chinese 
(n = 1, 6%). Ten participants (n = 10, 63%) were taking 
oral antihyperglycemic medication, including metformin, 
gliclazide MR, and a metformin/sitagliptin combination 
tablet. The majority of the participants (n = 13, 81%) had 
been diagnosed with T2DM within the past 1 to 10 years. 
The study participants' socio-demographic and clinical 
characteristics is summarised in Table 2.

Themes identified

Domain 1. Patients’ preference for educational 
materials

Theme 1. Convenience and accessibility of digital media
It is essential for patients to receive health education to 
increase their knowledge and awareness of illness manage-

18 years and above; 2) diagnosed with T2DM; and 3) 
able to speak and understand either Malaysia or English 
language. Exclusion criteria were: 1) pregnant woman; 2) 
individuals with neurodegenerative diseases that impair 
communication; and 3) those who were unable to give 
informed consent. 

A total of 16 participants were included in the study, 
representing a diverse range of socio-demographic 
characteristics including age, ethnicity and educational 
backgrounds. Data saturation was achieved, with no 
new themes or insights emerged from the data following 
discussion and consensus within the research team. 

Data collection

Data was collected through semi-structured interviews 
conducted by NS in the outpatient pharmacy’s counselling 
room during follow-up visits. Each interview lasted approxi-
mately 30 minutes. No follow-up interview occurred. The 
interview guide (Table 1) was developed based on research 
questions and pre-tested with two patients, leading to 
slight modifications for clarity. The interview covered 
participants’ views on and preference of educational 
materials and multimedia-based applications for managing 
their condition. Interviews were recorded, transcribed 
and stored securely in password-encrypted files. 

Data analysis 

The 6-step thematic analysis was conducted to identify 
patterns and themes within the data, as recommended 
by Braun and Clarke.24 The steps involved were (1) 
familiarizing with data; (2) generating initial codes; (3) 
searching for themes; (4) reviewing themes; (5) defining 
and naming themes; and lastly (6) producing the report. 
An inductive coding was performed to develop codes and 
themes without trying to fit into an existing framework. 
Inter-rater reliability was achieved through discussion 
within the research team and coding discrepancies were 
resolved through series of discussion and iterative review 
until disagreements were resolved and consensus was 
achieved. 

A number of themes were derived and classified under three 
domains namely: (1) patient preferences for educational 
materials; (2) views on important educational content; and 
(3) preferred features of a multimedia-based application. 

Ethical consideration

Ethical approval for the study was obtained from the 
University Kebangsaan Malaysia Ethics Committee 
(UKM PPI/111/8/JEP-2022-508). All participants provided 
informed consent before participation and were assured of 
their right to withdraw from the study at any time without 
penalty. Participant confidentiality was maintained by 
anonymising the interview transcripts and all data were 
securely stored following ethical guidelines.

Table 1. Interview guide
Key questions 

1.	 What kind of educational materials do you like the most? (Probe: 
Conventional type of materials e.g. pamphlets or multimedia-based 
materials?)

2.	 Would you rather learn from materials on paper or on your computer? 
(Probe: Why do you think so?)

3.	 What would you like to see in educational materials about diabetes 
that will help you take care of it? (Probe: Content of conventional type 
of materials or multimedia-based materials?)

4.	 Do you have any ideas for what should be in multimedia-based 
educational materials? (Probe: What would be the important features 
to be included in a mobile application?)

5.	 Before this, when people used multimedia to learn, did they run 
into any problems? (Probe: What kind of problem(s)? Why do you 
think so?)

Table 2. Participants’ socio-demographic and clinical 
characteristics (n = 16)

Variable Category Frequency, N 
Age Years, Mean (± SD) 58.06 (± 11.11)
Gender Male 7

Female 9
Ethnicity Malay 11

Chinese 1
Indian 4

Highest education 
qualification 

Secondary school 5
Diploma 4
Degree 7

Duration of T2DM 
since diagnosis

1 - 10 years 13
11 - 20 years 1
21 - 30 years 1
31 - 40 years 1

Type of anti-diabetic 
medication(s)

Oral hypoglycemic agent (OHA) 10
Insulin therapy 2

Mixed OHA + Insulin 4
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“What is the best reading for sugar level and BMI based 
on my age? Moreover, what should I do if, let's say, 
my sugar level is too high or too low?” (Participant 16, 
female, 59 years old).

“I always have hypo problems when fasting, sometimes, 
I skip the insulin because I'm afraid of fainting, but 
when I check my sugar the next day, my sugar is still 
high. So I want to know the normal sugar level range 
based on my age” (Participant 14, male, 68 years old).

Theme 2. Cultural and practical considerations in dietary 
choices
Additionally, the patient was aware of dietary portions and 
food selection to control the disease but lacked adequate 
knowledge regarding food selection. Participants were 
concerned about the dietary requirements of patients 
with diabetes. They suggested  an explanation of dietary 
information in educational materials, particularly regarding 
appropriate food selection, portion control and calorie 
counting. They prefer that the information regarding food 
selection be tailored to their dietary preferences, such as 
local cuisine. Additionally, they would like to know the 
total daily calorie requirement and calorie counting based 
on their daily food intake, without discouraging them from 
attaining a normal blood glucose level range. 

“I'm from Kedah, and rice is our breakfast routine. I 
cannot eat a sandwich, and it does not suit my stomach. 
I would like to know more about the diet suitable for 
Malaysians”(Participant 8, male, 54 years old).

“What food can be eaten, the suitable portion of food, 
food that needs to be avoided, the timing of eating, the 
best time to finish the meal” (Participant 9, female, 58 
years old).

“What are the appropriate types of food? How do you 
count your calories? How do you know if the food we eat 
exceeds the calorie requirement for the day” (Participant 
15, male, 63 years old).

Theme 3. Understanding and managing diabetes 
medications
In the interactive patient education materials, participants 
would also like to learn about medication management, 
including medication storage, particularly insulin and 
adverse effects such as hypoglycemia. A participant needs 
to understand how to adjust insulin dosage to prevent 
hypoglycemic episodes. They were curious about how 
the medication functions in the body, especially insulin. 
As mentioned by a patient in this study, overcoming the 
anticipation of insulin treatment requires this step. With 
knowledge of medication management, the patient would 
have a high level of self-efficacy to deal with disease-related 
tasks. 

“I want to know why we have to take this diabetes 
medicine every day, how it affects our body and how 

ment and consequently enhance their health outcomes and 
quality of life. In the present study, participants rated an 
interactive multimedia-based application as a more effective 
health education resource than a paper-based educational 
resource. This is due to its accessibility and availability at all 
times. It was believed that delivering instructional content 
through multimedia-based applications would enable 
participants to read and refer to the information at their 
leisure, at any time and place. Moreover, with multimedia-
based applications, participants can easily and quickly 
obtain information in audio and video format. 

“I would choose digital because it's easy to store. With 
pamphlets, they are easily lost or thrown away because 
they are large and do take up space” (Participant 6, 
male, 48 years old).

“I can access the mobile apps at any time, and easier to 
understand because there are pictures, video and not a 
long text” (Participant 15, male, 63 years old).

Theme 2. Technological accessibility challenges for older 
adults
There were several participants who prefer hardcopy 
forms of educational materials over multimedia technology 
due to their lack of exposure to digital technology and 
compromised visual function. This is particularly relevant 
for older adult patients. A participant also addressed 
few technical issues with the use of a multimedia-based 
application as interactive health educational content. These 
include application consuming phone storage, reliance on 
a strong internet connection and absence of data backup if 
the app or mobile device crashes.

“I prefer pamphlets because apps are so troublesome for 
me. It is easier to see on paper than on a phone because 
the view of this phone is tiny for my eyes” (Participant 
10, female, 83 years old). 

“It is challenging for us to read from the phone. The 
writing fonts in the apps are too small to be read” 
(Participant 3, male, 74 years old).

“It might consume the phone data, and if there is no 
internet at that time, apps cannot be opened and used as 
usual” (Participant 8, male, 54 years old). 

Domain 2. Views on important educational content 

Theme 1. Personalized health monitoring
The results indicate that participants appear enthusiastic 
to learn about the normal range of monitoring parameters 
for T2DM prevention such as fasting blood sugar, blood 
pressure and BMI. Consequently, it will enable patients to 
modify their treatment, behaviour and lifestyle in order to 
achieve effective glucose control and avoid negative side 
effects. In addition, the patient would avoid hypoglycemic 
episodes and diabetes complications by understanding the 
normal monitoring parameter range. 
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“Room for a message with the pharmacy because 
sometimes I might have hypoglycaemia, but I am 
unsure whether to continue taking medicine the next 
time” (Participant 3, male, 74 years old).

Participants expressed a strong preference for features 
such as reminders for medication, motivational content 
and communication functions to interact with healthcare 
providers for immediate advice.

“Reminder push notifications, health records section 
inside apps, search features, video guide for counselling 
especially method of handling insulin pen” (Participant 
13, female, 48 years old). 

“Maybe a chat area for me to have immediate advice 
without having to go to the hospital too often” 
(Participant 11, female, 44 years old). 

DISCUSSION

This study explored T2DM patients' preferences for 
educational content and features of a multimedia-based 
application for T2DM management. The findings in the 
present study indicate that multimedia applications are 
generally favoured in our local setting. However, individual 
preferences and needs vary depending on patients’ factors 
such as age and digital literacy. This is consistent with 
another local recent study for diabetes25 and other various 
health conditions.20,21 Previous studies have shown a 
strong correlation between multimedia application usage 
with improved diabetes management and adherence, 
diabetes awareness and self-management behaviors, such 
as blood glucose monitoring, insulin administration and 
a lower HbA1c level.26-29 Another study done in Iran also 
demonstrated that multimedia applications had a positive 
impact on improving health beliefs and increased physical 
activity leading to improved health outcomes.9 Therefore, 
it was suggested that T2DM patients use a multimedia-
based application as an educational tool to improve clinical 
outcomes as well as health belief and behaviors. 

In the present study, we have highlighted that older 
adult participants preferred using traditional hardcopy 
or paper-based educational material as compared to the 
digital educational material. Nonetheless, a technology 
survey indicates that the older adults must catch up with 
the general population in terms of technology adoption30 
despite the basic human abilities such as perception, 
cognition, motor control and functional anthropometry 
being altered by the aging process.31 Older adults may 
utilize some technologies less frequently because they 
do not meet their requirements for a particular purpose. 
Individuals' strengths, limitations and life experiences will 
have an impact on how they will interact with technology 
adoption. According to the National Diabetes Registry 
Report in 2020, 29.73% of Malaysians with T2DM were 
over 60 years old, making up the largest proportion of the 
population.32 Therefore, the employed technology should 

it works to reduce blood sugar. Furthermore, what 
happens if I skip the medication for one or two days 
and just control my diet” (Participant 16, female, 59 
years old).

“Insulin-related facts, benefits and how to use. Because 
many people are frightened by insulin injections because 
of the perception that insulin injection is for severe cases 
of diabetes only. While with insulin injections, the 
sugar level is easy to control” (Participant 7, female, 
52 years old).

“Video on how to store insulin because I cannot read it. 
If in the form of a video, it is easy to see and understand” 
(Participant 5, female, 49 years old).

Participants in this study also desire greater knowledge of 
T2DM and its management. Understanding the disease is 
crucial for preventing complications and enhancing quality 
of life. When asked about diabetes in general, the majority 
of participants were unable to provide adequate responses. 
Some were unaware of the complications of diabetes and 
the treatment objectives for T2DM. If the patient does 
not comprehend the disease, they may not be motivated 
to take the medication, making it difficult to achieve the 
therapeutic goal. 

“What is diabetes, what happens in the body and 
why does the patient need to start the medication” 
(Participant 2, female, 47 years old).

“What is diabetes, and what are the complications if we 
do not control the sugar level? For me, this is important 
to create awareness of what happened and why the 
patient needs to start any medication.” (Participant 11, 
female, 44 years old).

Domain 3. Preference features of multimedia-based 
application

Theme 1. User engagement and support in digital health 
applications
Participants agreed that patient education materials using 
multimedia-based applications should be user-friendly 
for people of all ages, with fewer buttons to select, clear 
instructions and engaging video and audio for each 
app topic. To increase therapy adherence, they favor 
applications that provide continuous motivation, support 
and  medication reminder. Participants also suggested 
incorporating a communication function with the healthcare 
provider into the applications so that they could receive 
immediate feedback on urgent disease-related matters, such 
as insulin dose adjustments. 

“Attractive video education, a reminder on taking the 
medication, not too many buttons to click with simple to 
understand instructions and maybe some motivational 
quote” (Participant 9, female, 58 years old).
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personalized feedback, which is the most effective strategy 
to improve patient understanding and self-management of 
diabetes.38 T2DM patients must acquire new coping skills 
and adopt a healthier lifestyle, which requires ongoing 
information, care, therapy and a high level of commitment.7 
In addition, a multimedia-based application should include 
a messaging feature with the healthcare professionals 
(HCPs) so that patients can receive personalized feedback 
or prompt advice on urgent matters requiring HCPs’ 
attention, such as adjusting the insulin dose during 
hypoglycemic episodes. Previous research suggests that 
digital interventions that incorporate both educational 
content and communication with HCPs tend to have higher 
patient satisfaction and better health outcomes, based on 
the Health Promotion Model.9 Implementing such features 
in future multimedia applications could bridge gaps in 
care and reduce unnecessary hospital visits, ultimately 
improving patient adherence to treatment. 

Nonetheless, implementing multimedia-based applications 
in healthcare settings faces several significant challenges 
and barriers. One of the primary concerns is the cost 
associated with developing, deploying and maintaining 
these technologies. Initial investments in software develop-
ment, hardware procurement and ongoing updates can 
be substantial, posing a financial burden on healthcare 
institutions.39,40 Additionally, accessibility remains a critical 
issue, as not all patients have equal access to the necessary 
technology, such as smartphones or high-speed internet. 
This digital divide can limit the reach and effectiveness 
of multimedia applications, particularly in rural or 
underserved areas.41,42 Furthermore, patient literacy is a 
significant barrier. Those who have low health literacy 
may struggle to understand and use these applications 
effectively, reducing their potential benefits. They may also 
find it challenging to navigate these tools, leading to lower 
adoption rates.41,43,44 Addressing these challenges require 
various approaches, including investment in infrastructure, 
training for healthcare providers and efforts to improve 
patient literacy. Additionally, robust data, security measures 
and clear regulatory guidelines are essential to foster trust 
and compliance.

The findings from this study offer valuable insights for 
healthcare providers and developers of multimedia 
applications aimed at T2DM patients. Future mobile 
applications should focus on providing comprehensive, 
culturally relevant and easily accessible educational content 
tailored to individual patient needs. Moreover, features 
that enhance patient-provider communication should be 
prioritized to support real-time care and guidance.

Further research is needed to explore the long-term impact 
of multimedia applications on patient outcomes, including 
glycemic control, medication adherence and quality of 
life. Additionally, future studies should examine the cost-
effectiveness and feasibility of implementing such tools 
in routine clinical practice, especially in resource-limited 
settings. 

enhance the lives of the older adults and contribute to an 
increase in the quality of life. It is necessary to conduct 
extensive research to ensure that technologies can be 
effectively utilized and are beneficial to older adults. The 
interactive mobile application must meet the requirements 
of older adults by accommodating their cognitive level, 
capitalizing on their intact talents, assisting them with 
performing daily tasks and safeguarding their privacy, 
independence and safety. In addition, the patients’ views on 
important educational content of an interactive multimedia-
based application for T2DM demonstrate that the patients 
expect personalized health monitoring. It may include 
FBS, BP, BMI and disease knowledge. This indicates that 
the patient is aware of the importance of self-management 
and prevention of disease complication. A previous study 
concluded that in order for educational materials to have 
an effect on patient behavior on self-management, they 
must include information on medication adherence, 
blood glucose monitoring, problem-solving, living with 
the disease, complication risk, dietary modification and 
physical activity.14 Most multimedia applications in the 
market are limited to dietary modification, physical activity 
and glucose monitoring.14 Additionally, the patient's 
educational materials should aid in the development of 
self-efficacy which is an individual's belief in their capacity 
to think, experience and act over time.33,34 Individuals with 
a high level of self-efficacy are therefore confident in their 
ability to execute, whether it be administering medications 
correctly, modifying their diet, preventing hypoglycemia 
episodes, or adhering to therapy.

Patients also viewed the importance of dietary modification 
for T2DM patients. According to a study, the necessary 
non-pharmacological approach for T2DM is weight loss-
promoting lifestyle changes.35 Another study also indicates 
that the use of multimedia educational material in nutrition 
therapy has an impact in achieving metabolic control in 
T2DM patients.6 In particular, nutritional therapy enhances 
weight loss and metabolic outcomes, thereby decreasing 
insulin resistance associated with diabetes-related 
metabolic diseases.36 The patient educational material 
should include the patient’s daily nutritional needs tailored 
to local dietary practices. The Malaysian Ministry of Health 
outlines that effective diabetes management requires 
culturally relevant dietary education. This includes 
understanding local food selections, types and preparation 
methods, which differ from Western dietary practices.37 
Therefore, patients should have a sufficient nutritional 
intake based on Asian local dietary preferences. Using 
multimedia-based applications, the daily dietary needs 
should be able to recommend meal quantities, calories 
monitoring and appropriate food selections based on the 
local dietary intake. 

In addition to effective and educational content, a multi-
media-based application should also incorporate inter-
active features. The benefits of implementing interactive 
features in such applications include the ability to analyze 
personal health data and provide targeted education and 
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