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Abstract

The m-health application was designed for self-care management of type 2 diabetes and keeping the patient at
the core, the application was designed, human-centered focusing on comprehensive self-care management,
which included, daily dairy, nutrition, food update, exercise, medicine intake, and nutrition informatics to
support for improving self-care management adherence to self-care activities. A mixed research study both
qualitative and quantitative exploratory sequential study in an urban population of 18-75 years with type-2
diabetes patients recruited from urban clinics and those who have access to Android mobile. A Sample of
N=275 patients was recruited over the telephone, and from health apps, and n=250 was retained in this study.
All of them went through self-assessment of Diabetes Based Management System Questionnaires (DBMS) and
filled out daily diaries, tracked exercise, food, and nutrition, and were followed up on health applications. The
usability and utility of this application were tested and scored using qualitative methods in a sample n=55 using
the system usability scale (SUS)global tool and the application was evaluated using 10 points scale of SUS. The
study shows overall, the combined improvements in these factors resulted in a substantial 5.1% enhancement in
self-care management, highlighting the potential benefits of addressing multiple aspects of Type 2 diabetes self-
care management led to an increase in HbAlc improvement by 14.2% of the sample, indicating a positive
impact on diabetes management. significant variation (p < 0.0000) with a mean square (MS) of 428.2. The
Intercept also showed significant variation (p < 0.0000) with an MS of 5412. The Gender factor had a
significant but relatively smaller impact (p = 0.0042, MS = 1250). The final SUS score on the utility and
usability of this designed application. X = 5 - the total points for all questions with an odd number. The sum of
the points for all even-numbered questions equals Y = 25, or 25. SUS Score = 2.5 times (X + Y). X=16.6 + Y+
17.1= 33.7 * 2.5 = 84.25 total score is achieved findings on SUS qualitative assessment, that users find health
applications designed useful, easy to use, and helpful for them, therefore utility and usability scores >80 scores
in the scale. The Hb1AC improvement reporting had a highly significant effect (p < 0.0000, MS = 64.5).
reporting of the results will is done at 95% Cls and P=.0.05. In n=55 respondents tested with the SUS
guestionnaire.
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Introduction

One of the most common and chronic diseases in the world, diabetes mellitus type 2 (T2DM) affects
people in both industrialized and developing nations. About 95% of diabetic patients have insulin
resistance diabetes mellitus (T2DM), which has several risk factors associated with it. Although there
IS no cure, the disease can be better controlled and managed with adequate self-care management,
lifestyle change, dietary intake, and nutrition management along with prescribed medicines.
Healthcare systems struggle to deliver high-quality care in the face of a constantly growing population.
It is now more crucial than ever to concentrate on self-care management to deal with T2DM problems
because of the nature of the disease and the setting of the healthcare system. With more than 537
million cases and a predicted increase to 783 million by 2045 [1, 3], diabetes mellitus (DM), a chronic
metabolic condition characterized by persistent hyperglycemia, is one of the top global health
problems of the twenty-first century. The illness is divided into TLDM and T2DM, respectively, based
on the underlying pathophysiological pathways, decreased insulin production, or insulin resistance by
the peripheral tissues. Double diabetes is a condition where both disorders coexist in a person in
particular circumstances [1, 2]. T2DM is the most prevalent and rapidly expanding worldwide and in
India [3]. Due to the disease's progressive nature, if not appropriately monitored and managed, the
condition worsens over time, impacting various organs, developing neuropathy, cardiovascular
disease, and retinopathy [3,4]. T2DM is more common in the Middle Ages, although it is also
becoming increasingly common in persons over the age of 20. People under the age of 40 tend to
experience the disease's early onset. Along with a few other risk factors, environment, and genetics
play a major influence in the development of T2DM [5]. People with T2MD, with regular glucose
monitoring, and blood pressure monitoring equipment have all shown their importance in the diagnosis,
prevention, and treatment of T2MD. Adopting a human-centered strategy also helps the healthcare system,
which is already struggling to deal with the demands of a constantly expanding population [4, 6].

One of the most challenging problems for healthcare providers today is meeting the continual demands
and needs of persons with chronic diseases like diabetes which is increasing at an alarming rate [6].
Regular follow-ups for diabetic patients are far more crucial and important to prevent long-term
problems [6]. Numerous scientific studies have shown that good metabolic control can halt or stop the
progression of diabetes problems [5]. Regarding the needs of diabetes patients, these go beyond just
keeping blood sugar levels stable to include things like support, rehabilitation, and, changes in lifestyle
that can improve and can reverse diabetes [4]. Strong scientific data shows that the general public's
lack of health literacy and poor attitude is compromising the treatment's effectiveness. Since there is
no permanent cure for DM, it is always crucial to manage the condition efficiently and effectively
[5,6,7]. Patients with diabetes can manage their illness on their own for the whole of their lives
because it is practically impossible for them to visit medical facilities frequently [7]. Both the
American Diabetes Association and The European Association for Diabetes Study support the self-
centered care management strategy, which involves regular medication use, sufficient nutrition,
physical activity, foot care, and self-monitoring of glycemia levels. People need the necessary
knowledge, confidence, and abilities to accomplish this. The major goal of Self-center management is
to promote a healthy lifestyle to manage T2DM [5,6].

Self-care management & Nutrition informatics

Type-2 diabetes risk can be significantly reduced in those who followed a balanced diet pattern, which
has been shown to have a positive influence on glucose metabolism and diabetes mellitus in general
[8]. Fruits, low-fat dairy products, vegetables, and whole grains are recommended daily, but eating
less poultry, fish, legumes red meat, and tree nutsis also emphasized [7]. Self-care or self-care
management in Chronic Care Management (CCM) can improve health outcomes and it has the
potential to reduce the risk of diabetic complications. Use of Mobile phone-based technology or m-
health interventions for various global programs focusing on self-care management in cardiovascular



diseases. [7]. Numerous studies are focusing on improving self-efficacy, self-care activities, health-
related quality of life, and clinical outcomes for patients. However, m-health applications developed
are mostly clinical and do not focus on self-care aspects such as nutrition, diet, exercise testing of
blood glucose levels, and tracking of medicines.

The m-health application has the potential to improve support for patients with type 2 diabetes mellitus
and it is important to improve patient outcomes by improving self-care, comprehensive self-care
management, and incorporating nutrition informatics, and psychological support can assist patients to
cope with diabetes and adhering to self-care activities. Most studies addressed healthy lifestyle
behaviors like physical activity and testing of glucose. However, integrated management of diabetes
with self-care management and following food intake, and nutrition regime can improve health
outcomes. [9]. The mobile phone presence has a huge penetration across different socioeconomic
groups and ages and provides wider scope in health care, leveraging technology can be useful for self-
care management of type 2 diabetes in home settings.

The future appears to be more relying on mobile health interventions (mHealth) that utilize entrenched
technology to highlight enhanced utilization of smartphones to help in preventing and managing
chronic conditions. which can play an important role. In self-care management. food consumption and
nutrition have the potential to reduce glucose levels 9]. Dietary strategies, however, have evolved with
the passage of time and the advancement of scientific research [8, 9]. Traditionally nutritional
management was involved in restricting high sugar containing foods-fruits, starch, bread, and refined
carbohydrates [10]. With fewer carbs, the diet may include an unhealthy quantity of protein and fat.
But now the focus remains on a diet with minimum lipids, particularly saturated fats, which can boost
cholesterol levels, as well as minimize the protein for those with renal impairment [10]. The new
method places a greater emphasis on fat as diabetes patients struggle more with fat [11]. High-fat
levels impair the function of insulin, making it difficult for glucose to get into the cells, leading to
hyperglycemia. Conversely, lowering body fat and limiting fat consumption let insulin perform its
function in a better way [12].

Mobile Health App design and development- Human-centered design of health app

Human-centered designs (HCD) emerged as a powerful configuration to develop satisfying and easy-
to-use mobile health (mHealth) applications [15]. Both quantitative and qualitative methods are used
for a specific design to provide optimized self-centered care [15]. Although different mobile apps work
on different mechanisms the main principle remains the same for all; utilizing patient-generated data to
monitor ongoing health conditions through the empowerment of the patients, they are providing
the possibilities to promote patient self-care management [13]. Understanding the needs and
requirements from both the health care provider’s and patient’s perspectives, human-centered design
applications on mobile are proving more effective [14]. The mHealth app is available on personal
mobile devices and usually is patient-facing. The use of such apps is growing with time and is now the
second most used app just behind mental health-related mobile apps [16]. The health apps can play a
multifunctional role including tracking physical activities, measurement of carbohydrates and nutrition
database, weight tracking, sharing data with peers or clinicians, reminders, messaging, and social
support. The most important feature which makes it distinct from traditional monitoring devices is
having the ability to make the connection between health care provider and patient without the
physical presence [16].

Different apps use different reporting formats which may be in the form of graphs, comprehensive
reports, or text data which may display the daily sugar level or another important physiological
parameter [18]. As these apps keep the individual updated with the current physiological parameters,
they assist the patient to adhere to exercise, diet, management plans, and medications which ultimately
yield positive outcomes in terms of improving diabetes conditions through self-care management. It is
important to mention that mobile app application development testing with users on utility and
usability can be beneficial for the ease of use, and features purposes, the user choice whether they



require an app multifunction depending on self-care management required for managing the ailments
[18].

The m-health application’s human-centered design with testing features, usability, and utility of self-
care management of type 2 diabetes in an urban setting, age 20-75 years self-care management in a
home setting. The qualitative aspect of the app needs to have various features like tracking of self-
diary in which nutrition, physical exercise medicines can be tracked daily. Self-assessment questions
DBMS integrated, with features embedded such as rewards, goal setting, chat with FAQs, and
WhatsApp group was developed, below is the screenshot from the mobile.
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Screenshot 1-7 m-health app HCD Design (Swayam Diabetes)

Diabetes education is an integral part of self-management as per the international clinical guidelines
[15]. It is a vital component of diabetes treatment, but most diabetic self-management programs that
attempt to aid self-management actions do not provide educational content. Many studies manifested
that diabetes education is strongly related to good self-management in individuals with T2DM leading
to achieving the HbAlc goal. The T2DM self-care mobile apps also assist the individual with their
educational requirements, such as nutritional information, diabetes care guidelines, and solutions to
user inquiries from experts. These characteristics can be upgraded in more advanced apps [15, 19].

The feature of mutual communication is the most important way through which apps provide useful
information to the health care provider [19]. Based on the provided physiological data, important
decisions can by diabetic patients. Recently the complete feedback loop between health care providers
and participants can help in reducing the HbAlc at a significant level. Many studies proved that two-



way communication yielded better results. Moreover, the developer and health care provider work
mutually to maximize the functionality of the app. For instance, useful information obtained through
the medical or specialist team is utilized in an effective way to improve the design of the app and to
make it more user-friendly [19, 18]. The traditional way of sharing information always produces
artifacts as environmental factors and personal circumstances influence physiological information, but
through this feature, these issues can be avoided. Mobile applications are specifically designed to
monitor physical activity and measure physiological changing because of an exercise which includes
measuring the oxygen saturation level, recording the activity, and grading it into slow, moderate, and
high levels. Based on the given data, these are also able to set the goals for the patient and send the
alerts according to the set goals. Exercise is the most beneficial activity to control diabetes [20].
Exercise, specifically in T2DM, leads to enhancing the sensitivity of insulin. Importantly, the activity
has an immediate effect, leading to a decrease in the glucose level in the blood. Moreover, many
studies suggested that during fasting, blood glucose concentration remains constant after exercise, but
blood glucose levels decreased in the patient who exercised after taking a meal [20]. Currently, about
9% to 17% of the apps contain personalized data, and a further improvement in upcoming years could
result in more positive outcomes [19, 18, 17].

Mixed research study design

A mixed research design both qualitative and quantitative sequential study in an urban population of
20-78 years with type-2 diabetes patients from urban clinics and access to Android mobile. A Sample
of N=275 patients recruited from online, clinics and health apps and n=250 was retained in this study.
All of them went through self-assessment of Diabetes Based Management System Questionnaires
(DBMS) and filled out daily diaries, tracked exercise, food, and nutrition, and followed up on health
applications. The usability and utility of this application were tested using qualitative methods in a
sample n=55 using the system usability scale (SUS)global tool and the application was evaluated using
10 points scale of SUS. Mixed-methods research employs both approaches that are quantitative and
qualitative. exploratory, and sequential use of both methods is used for this mixed research study [15].
The use of mixed approaches would provide both "what?", "why," and from the viewpoint of diabetes
and its challenges on self-care management at home using health apps. In this study, the qualitative
and guantitative elements are independent of one another, and the data of each component would be
investigated individually. The informed consent form was duly used in the study and also data protection
norms are followed as per the study protocol. Both the finding of quantitative using SPSS’s latest version and
qualitative analysis using NVIVO.

SUS evaluation- Qualitative Assessments and Findings

The system Usability Scale (SUS), a tool that has undergone extensive testing worldwide, was used to
evaluate the application. Any system or software can be tested with SUS applications, such as mobile
apps, websites, digital kiosks, laptops, and equipment [16]. An overall SUS score can be given based
on performance in terms of effectiveness and usability [17]. SUS tools as per the research design used
qualitative methods to assess the effectiveness of nutrition and mobile health informatics interventions
for self-care and at-home care of type 2 diabetes. For data collection FGDs and IDIs, or in-depth
interviews, were used in the study along with SUS tool testing. To analyze the findings, utility, and
usability of the designed health app for self-care management of type 2 diabetes in a home setting.
SUS is a Likert scale., the 10-item System Usability Scale (SUS) is a straightforward scale. In n=55
respondents tested with the SUS questionnaire. The finding is below on the final SUS score on the
utility and usability of this designed application. X = 5 - the total points for all questions with an odd
number. The sum of the points for all even-numbered questions equals Y = 25, or 25. SUS Score = 2.5
times (X +Y). X=16.6 + Y+ 17.1= 33.7 * 2.5 = 84.25 total score is achieved stands in grade A and
excellent score and findings on SUS qualitative assessment tells that users find health applications
designed useful, easy to use, and helpful for them and therefore utility and usability scores >80 scores
in the scale.



Study survey- Quantitative method

A Sample of N=275 patients recruited from online, clinics and health apps and n=250 was retained in this study.
All of them went through self-assessment of Diabetes Based Management System Questionnaires (DBMS) and
filled out daily diaries, tracked exercise, food, and nutrition, and followed up on health applications. To
evaluate the effectiveness and usefulness of the built mobile health SUS application and feedback from
users. The study also covers the demographic traits of people living in Delhi (NCR) and India, and
their relationships to several health-related factors. Age, gender, diabetes status, marital status, the
presence of diabetes in other household members, work hours, highest educational level, preferred
religion, special dietary preferences, preferred language, the presence of any chronic complications,
diabetes health attitude, medical history, diabetes in the family, healthy eating practices, and follow-up
procedures are among the variables under investigation. This study aims to find trends and connections
between these factors through extensive surveying and data analysis. The study also followed up with
users n=55 samples for 4 months period and evaluated whether the use of health apps has any improvement
in self-care management of type 2 diabetes and improvement in Hb1AC. The two-way ANOVA results of
testing the improvement in HB1AC through two factors: Gender and Hb1AC improvement.

Table 1.1 Frequency of the sample

Components Variable Frequency Percent Valid Percent
No 17 6.2 6.2
Healthy Eating Yes 258 93.8 93.8
Hindi 252 91.2 91.2
Language Preference Other 23 8.4 8.4
Christian 3 1.1 1.1
Other 51 18.5 18.5
Hindu 209 76.0 76.0
Muslim 11 4.0 4.0
Religion Preference Panjabi 1 0.4 0.4
married 256 93.1 93.1
Single 8 2.9 2.9
Marital Status Unmarried 11 4.0 4.0
NO 69 25.1 25.1
Medical History YES 206 74.9 74.9
NO 17 6.2 6.2
Diabetes Health Attitude YES 258 93.8 93.8

Information about the distribution of answers for various variables in the dataset is available from the
interpretation frequency distribution. It shows how many people responded to each category of the supplied
variables. Most participants practice a healthy diet, as evidenced by the fact that 93.8% of respondents who
were asked about the "Health Eating™ category chose "Yes," while just 6.2% chose "No." 91.2% of respondents
in the "Language Preference" field selected Hindi, while 8.4% selected other languages. In terms of "Religion
Preference,” 76% of respondents said that they were Hindu, making it the most popular option, followed by
18.5% of respondents who specifically indicated "Hindu." Muslim, Christian, and Panjabi religious inclinations
all had lower rates, ranging from 0.4% to 4.0%. In terms of "Marital Status,” the majority (93.1%) of
respondents were married, while 4.0% and 2.9% of them were single. Regarding "Medical History," 74.9% of
respondents said "YES," while 25.1% said "NO." In the last category, "Diabetes Health Attitude,” 93.8% of
respondents indicated a good attitude (YES), whereas 6.2% indicated a negative attitude (NO).



Table 1.2 The testing of the variables

Testing
Variable Subgroup Mean SD 95% ClI Value
Christion 0.8451 0.0070 0.062+0.082
Other 01452 | 0.0058 0.068+0.084 _ _
Hindu 01254 | 0.0086 0.063:0082 | &rvalue =
: 2.0145, p-
Muslim 0.0114 0.0058 0.073+0.082 value
Religion Preference Punjabi 0.1433 0.0058 0.073+0.082 =0.0001
NO 0.89741 | 0.0063 0.058+0.082 | chi-value =
YES 0.1236 21.1105, p-
value
Medical History 0.0093 0.073+0.080 =0.0000
NO 0.8974 0.0070 0.062+0.085 | chi-value =
_ YES 0.1423 4.0744, p-
Diabetes Health value
Attitude 0.0062 0.067+0.078 =0.0052
No 0.7856 0.0086 0.063+0.079 | chi-value =
3.0145, p-
value
Healthy Eating Yes 0.1483 0.0058 0.073+0.079 =0.0012
Hindi 0.1447 0.0056 0.058+0.080 | chi-value =
2.0145, p-
value
Language Preference Other 0.1483 0.0087 0.064+0.082 =0.0012
20TO 35 0.5741 0.0078 0.058+0.080 _ _
367050 04571 00095 | 005640081 | 41,
51 TO 65 0.2631 | 0.0062 0.056+0.083 “value
Age 66 TO 80 0.124 0.0063 0.062+0.084 =0.0001

According to the chi-square test discussed above, those who identify as Christians have the highest level of
religious preference (mean = 0.8451), followed by those who identify as Hindus (mean = 0.1452) and Muslims
(mean = 0.0114). The preference of those without a medical history is higher (mean = 0.89741) than that of
those with a medical history (mean = 0.1236). Respondents without a positive attitude towards their diabetes
health often have a greater preference (mean = 0.8974) than those who have (mean = 0.1423). People who
practice healthy eating habits have a higher preference (mean = 0.1483) than people who don't (mean = 0.7856).
Both Hindi speakers and those who prefer other languages scored similarly (mean = 0.1483). Preference ratings

are greater for younger age groups (20 to 35) and 36 to 50 (mean = 0.5741 and 0.4571, respectively).

Table 1.3 is the testing of the two-way HB1AC improvement.

Item DF SS MS T-test P-value
correct Model 5 2141 428.2 78.53 | <0000
Intercept 1 5412 5412 9145.25 | <0000
Gender 1 1250 1250 0.582 0.0042
Hb1AC improvement 2 129 64.5 18952 | <0000
Gender*Hb1AC improvement 2 1464 732 7.264 | <0000
Error 263 7812 29.70342

Total 274 18208




The two-way ANOVA table (Table 1.3) presents the results of testing the improvement in HB1AC through two
factors: Gender and Hb1AC improvement. The correct model exhibited significant variation (p < 0.0000) with a
mean square (MS) of 428.2. The Intercept also showed significant variation (p < 0.0000) with an MS of 5412.
The Gender factor had a significant but relatively smaller impact (p = 0.0042, MS = 1250). The Hb1AC
improvement factor had a highly significant effect (p < 0.0000, MS = 64.5). Additionally, the interaction
between Gender and Hb1AC improvement was significant (p < 0.0000, MS = 732). The error term had an MS
of 29.70342. Overall, the analysis involved 274 degrees of freedom, with a total sum of squares of 18208. The
majority of participants practice a healthy diet, as evidenced by the fact that 93.8% of respondents who were
asked about the "Health Eating™ category chose "Yes," while just 6.2% chose "No." 91.2% of respondents in the
"Language Preference" field selected Hindi, while 8.4% selected other languages. In terms of "Religion
Preference,"” 76% of respondents said that they were Hindu, making it the most popular option, followed by
18.5% of respondents who specifically indicated "Hindu." Muslim, Christian, and Punjabi religious inclinations
all had lower rates, ranging from 0.4% to 4.0%. In terms of "Marital Status,” the majority (93.1%) of
respondents were married, while 4.0% and 2.9% of them were single. Regarding "Medical History," 74.9% of
respondents gave a response.

Selfcare management of type 2 diabetes

16.0%
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e B
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Diabetes Hb1AC Language Diabetes Health Healthy Eating overall
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Graph 1- Self-care management using a health app designed.
The interpretation of the improvements in various factors related to diabetes, self-care management,
and overall health can be summarized as follows.
The study shows a significant increase in HbAlc improvement by 14.2%, indicating a positive impact
on type 2 diabetes self-care management. There are also noteworthy improvements in Diabetes Health
Attitude (1.3%) and Healthy Eating (1.0%) which may have contributed to better outcomes. Language
Preference (0.5%) showed a minor influence. The Hb1AC improvement reporting had a highly
significant effect (p < 0.0000, MS = 64.5). reporting of the results will is done at 95% ClIs
and P=.0.05. Overall, the combined improvements in these factors resulted in a substantial 5.1%
enhancement in overall health, highlighting the potential benefits of addressing multiple aspects of
diabetes care and lifestyle.
Conclusion
Self-care management with the assistance of human-centered or user-centered design applications can
be an effective way to manage the complications of T2DM. Living a healthy lifestyle physically and
through a balanced diet & nutrition is the key to managing complications. The perspective of balanced
nutrition and knowledge of self-care management through health application can be very beneficial.
Human-centered designed mobile applications, keeping the users at the center can improve the
usability and utility features of the application. Self-care management features like a daily diary on
food, nutrition, glucose level, physical exercise, and tracking of daily intake of medicines can improve
daily tracking, reminding of self-care management goals for a healthy lifestyle. This study can be done
in varied populations such as Rural and other demography to understand better self-care management
of diabetes and overall health outcomes on the demographic characteristics and health-related
variables. This study addresses diabetes self-care management in an urban context and is beneficial for
future application and research in this area. Health practitioners might benefit greatly from the
research’s findings.
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Mhealth-Mobile Health

SUS- System Usability scale

Acknowledgments

The authors are the only contributors to this manuscript and are acknowledged.

Authors’ Contributions

All authors have contributed to the design of the study, the development of the questionnaire, and the
preparation of the manuscript, and have approved the manuscript for publication.

Conflicts of Interest
None declared

References

1.

2.

3.

10.

A. Sapra and P. Bhandari, “Diabetes Mellitus,” PubMed, Sep. 18, 2021.
https://www.ncbi.nlm.nih.gov/books/NBK551501/

A. Y. Mayorov, “Insulin resistance in the pathogenesis of type 2 diabetes mellitus,” Diabetes
mellitus, vol. 14, no. 1, p. 35, Mar. 2011, DOI: 10.14341/2072-0351-6248.

International Diabetes Federation, “International Diabetes Federation - Facts & Figures,”
If.org,Dec. 09, 2021. https://idf.org/aboutdiabetes/what-is-diabetes/facts-figures.html

R. Goyal and 1. Jialal, “Diabetes Mellitus Type 2,” NCBI, Jun. 19, 2022.
https://www.ncbi.nIm.nih.gov/books/NBK513253/

A. T. Kharroubi and H. M. Darwish, “Diabetes mellitus: The epidemic of the century,” World
Journal of Diabetes, vol. 6, no. 6, p. 850, 2015, DOI: 10.4239/wjd.v6.i6.850.

C. Solis-Herrera, C. Triplett, C. Reasner, R. A. DeFronzo, and E. Cersosimo, “Classification of
Diabetes Mellitus,” Nih.gov, Feb. 24, 2018. https://www.ncbi.nIm.nih.gov/books/NBK279119/
M. Asif, “The prevention and control type-2 diabetes by changing lifestyle and dietary pattern,”
Journal of Education and Health Promotion, vol. 3, no. 1, p. 1, Feb. 2014, DOI: 10.4103/2277-
0531.127541.

A. Brown, “Intensive dietary lifestyle interventions in type 2 diabetes,” Endocrine Abstracts, Jan.
2019, DOI: 10.1530/endoabs.61.0u6.

“Primary Prevention of Type 2 Diabetes Mellitus by Lifestyle Intervention: Implications for
Health Policy,” Annals of Internal Medicine, vol. 140, no. 11, p. 951, Jun. 2004,

doi 10.7326/0003-4819-140-11-200406010-00036.

J. B. Marks, “Lifestyle Modification and Weight Control in Diabetes Prevention and Treatment,”
Clinical Diabetes, vol. 23, no. 3, pp. 129-129, Jul. 2005, DOI: 10.2337/diaclin.23.3.129.


http://www.ncbi.nlm.nih.gov/books/NBK551501/
http://www.ncbi.nlm.nih.gov/books/NBK551501/
http://www.ncbi.nlm.nih.gov/books/NBK513253/
http://www.ncbi.nlm.nih.gov/books/NBK513253/
http://www.ncbi.nlm.nih.gov/books/NBK279119/

A Mixed Research Study On The Users-Centered M-Health Mobile Application Design, Development, & SUS
Evaluation On Utility, And Usability For Self-Care Management Of Type-2 Diabetes In Urban Home Settings.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

V. Naik, “Evidence-Based Prevention of Type 2 Diabetes: Role of Lifestyle Intervention as
Compared to Pharmacological Agents,” International Journal of Diabetes and Clinical
Research, vol. 2, no. 6, Dec. 2015, DOI: 10.23937/2377-3634/1410049.

W. Sami, “Effect of diet on type 2 diabetes mellitus: A review,” International Journal of health
sciences, vol. 11, no. 2, pp. 65-71, 2017, [Online]. Available:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5426415/

H. B. Santoso, M. L. Hakim, R. K. Nursalamah, and P. O. H. Putra, “Development of Mobile
Self-Monitoring Tool Prototype Based on User-Centered Design,” International Journal of
Emerging Technologies in Learning (1JET), vol. 14, no. 24, p. 42, Dec. 2019,
d0i:10.3991/ijet.v14i24.12043.

P. Athilingam, “A Mobile Application to Improve Self-Care of Patients with Heart Failure
Application (HeartMapp) to Improve Self-Management of Patients with Heart Failure,” Journal
of Cardiac Failure, vol. 22, no. 8, pp. S102-S103, Aug. 2016,

DOI: 10.1016/j.cardfail.2016.06.327.

Z. Nimmanterdwong, S. Boonviriya, and P. Tangkijvanich, “Human-Centered Design of Mobile
Health Applications for Older Adults: Systematic Review and Narrative Synthesis (Preprint),”
JMIR mHealth and uHealth, Apr. 2021, DOI: 10.2196/29512.

C. Eberle, M. Lohnert, and S. Stichling, “EFFECTIVENESS OF SPECIFIC MOBILE HEALTH
APPLICATIONS (MHEALTH-APPS) in DIABETES MELLITUS: SCOPING REVIEW
(Preprint),” JMIR mHealth and uHealth, vol. 9, no. 2, Aug. 2020, DOI: 10.2196/23477.

K. Hale, S. Capra, and J. Bauer, “A Framework to Assist Health Professionals in Recommending
High-Quality Apps for Supporting Chronic Disease Self-Management: Illustrative Assessment
of Type 2 Diabetes Apps,” JMIR mHealth and uHealth, vol. 3, no. 3, p. €87, Sep. 2015, DOI:
10.2196/mhealth.4532.

B. Jeffrey et al., “Mobile phone applications and their use in the self-management of Type 2
Diabetes Mellitus: a qualitative study among app users and non-app users,” Diabetology &
Metabolic Syndrome, vol. 11, no. 1, pp. 1-17, Oct. 2019, DOI: 10.1186/s13098-019-0480-4.

S. R. Joshua, W. Abbas, and J.-H. Lee, “M-Healthcare Model: An Architecture for a Type 2
Diabetes Mellitus Mobile Application,” Applied Sciences, vol. 13, no. 1, p. 8, Dec. 2022,

DOI: 10.3390/app13010008.

M. B. Borhade and S. Singh, “Diabetes Mellitus and Exercise,” PubMed, 2022.
https://www.ncbi.nIm.nih

Vol. 30 No. 16 (2023): JPTCP (576-585) Page | 10


https://jptcp.com/index.php/jptcp/issue/view/79
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5426415/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5426415/
http://www.ncbi.nlm.nih.gov/books/NBK526095/

