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Abstract

Diabetes mellitus type 2 (T2DM) is one of the most common and widespread diseases in the world.
It affects people in both rich and developing countries. Insulin resistance diabetes mellitus
(T2DM), which affects about 95% of people with diabetes, is caused by many things, such as
genes, lifestyle, and the surroundings. There is no cure, but the disease can be better controlled
and managed with good management, monitoring of the physiological parameters, changes to the
way of life, and nutritional management. With a growing population, it's getting harder and harder
for healthcare services to provide good care. Given the nature of the disease and the setting of the
healthcare system, it has become much more important to focus on self-care management to deal
with the complications of T2DM. To reach the goal of self-care management, mobile can be
leveraged and mostly accessible to the urban population.

The m-health apps that are built with users in mind can be much more important and have a hugely
positive effect. Self-care management includes checking the blood glucose level, keeping the ideal
weight, and focusing on a healthy diet, blood pressure, and other important physiological
parameters. It is very important and would bring an integrated approach to self-care management
to the Chronic Care Model (CCM). It would also help people who have two diseases at the same
time, like people with high blood pressure and diabetes. m-Health interventions would help people
stick to their self-care management plans, and in the future, this application could include a
nutrition informatics module that focuses on the local/regional diet of India. So, it would give a
person with diabetes a combined way to take care of themselves when they have diabetes. Patients
are more likely to be ready for self-care management and to use m-Health for self-management of
disease if they seem to have some control over their ailments. Most importantly the designed
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mHealth app caters to the user's needs and follows human-centered, keeping people at the core for
the usability and utility of the mHealth application.

Key Words: Users centered mHealth, Self-care management, T2DM, Human-centered designs,
self-care-oriented mobile apps, HCD design

Introduction

Diabetes mellitus (DM), a metabolic disorder with long-term high blood sugar, is one of the biggest
health problems of the 21st century. More than 537 million people have it, and that number is
projected to grow to 783 million by 2045 [1, 3]. Around the world, 90% to 95% of people with
diabetes have T2DM, which is the most common and fastest-growing type of disease [3]. Because
the disease gets worse over time, it affects more and more organs and can lead to neuropathy, heart
disease, and retinopathy if it isn't properly watched and treated [3,4]. Even though T2DM is more
common in middle age, more and more people over the age of 20 are also getting it early. People
younger than 40 years old are more likely to get the disease early. Environment and genes are the
most important risk factors for T2DM, along with a few other things [5].

m Diabetes Type 1 = Diabetes type 2

Figure 1 Prevelance of two types of diabetes

Source : IDF Diabetes Atlas Tenth edition 2021

One of the hardest things for healthcare workers to do today is to meet the ongoing needs and
wants of people with chronic conditions like diabetes [6]. Follow-ups are much more important
and significant for diabetic people who want to avoid long-term problems [6]. Many types of
scientific studies show that diabetic complications can be slowed down or stopped with careful
metabolic management [5]. As far as diabetic patients' needs go, they aren't just about keeping
their blood sugar level stable; they also include therapy and limitations due to disability [4]. There
is a lot of scientific proof that shows that the public's lack of knowledge about health and bad
attitudes hurt the effectiveness of the treatment. Since there is no cure for DM, it is always
important to take care of the disease in a scientific and practical way [5,6,7].

Patients with diabetes have to live with it for the rest of their lives, and since it's almost impossible
for them to go to the doctor regularly, self-care control becomes very important [7]. Both the
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European Association for Diabetes study and the American Diabetes Association support the self-
centered care management method. This includes self-monitoring of glycemia level, physical
activity, foot care, good nutrition, and taking medications regularly. People should have enough
knowledge, courage, and skills to do this. The main goal of person-centered care for T2DM is to
help people live healthier lives [5,6].

A healthy way of life includes doing physical activities daily, eating a balanced diet by managing
nutrition, keeping a healthy weight, and not smoking. Self-care management and practises would
not be possible without the help of technology, which has been used to track and improve the lives
of diabetic patients and continues to do so. People with T2MD need health tracking tools to
measure and keep an eye on their blood sugar levels and blood pressure. These tools have been
shown to be important in both preventing and treating T2MD. The other main reason to use a
person-centered method is to make it easier on a healthcare system that is already having to deal
with the problems of a growing population [4,6].

Chart Title

Figure 2 Trend of the diabetic patient throughout the words in millions

Source: IDF Diabetes Atlas Tenth edition 2021

Self-care and nutritional management

People who ate a balanced diet had a much lower chance of developing type 2 diabetes, which has
been linked to better glucose metabolism and less diabetes in general [8]. Every day, you should
eat fruits, low-fat dairy products, veggies, and whole grains. You should also eat less poultry, fish,
legumes, red meat, and tree nuts [7]. In Chronic Care Management (CCM), self-care or
management of self-care can improve health outcomes and may lower the chance of diabetic
complications. M-health treatments, which use mobile phone technology, are used in a number of

293 DOI: 10.105515/JBE.40.3.36




Journal of Biomedical Engineering MANUSCRIPT
ISSN: 1001-5515 Vol. 40 No. 3 (2023)

global programs that focus on self-care management. A lot of research is being done to help people
improve their self-efficacy, self-care, health-related quality of life, and clinical outcomes. But most
of the m-health apps that have been made are clinical and don't focus on self-care things like
nutrition, food, and exercise, nor do they test blood glucose levels. The m-health application
healthcare has the potential to improve support for patients with type 2 diabetes mellitus. It is
important to improve patient outcomes by improving self-care, comprehensive self-care
management, and incorporating nutrition informatics, and psychological support can help patients
deal with diabetes and stick to self-care activities. Most studies looked at good lifestyle habits like
being active and checking your blood sugar. But for people with diabetes, taking care of their signs
and symptoms and following a diet plan can be the hardest part of self-care and can improve their
health. Mobile phone technology is very popular among people of all ages and income levels, and
it opens up new possibilities in health care, such as preventing Type 2 diabetes and helping people
take care of themselves. The future seems to be in mobile health applications (mHealth) that use
existing technology to make better use of smartphones to help avoid and treat chronic diseases like
diabetes type 2. Diabetes can be stopped and even cured with food [9]. Dietary tactics, on the other
hand, have changed over time and science has learned more [8, 9]. In the past, nutritional control
meant limiting foods that were high in sugar, like fruits, starches, bread, and refined carbohydrates
[10]. Since the diet has less carbs, it may have too much protein and fat. But now, the major focus
is still on a diet with few fats, especially saturated fats, which can raise cholesterol levels, and as
little protein as possible for people with kidney problems [10]. The new method puts more focus
on fat because people with diabetes have more trouble with fat [11]. When there is a lot of fat in
the body, insulin doesn't work as well. This makes it hard for glucose to get into the cells, which
causes diabetes. On the other hand, insulin can do its job better when body fat is smaller and fat
intake is limited [12].
Technological advancement and self-care management
In the field of diabetes, changes in technology are becoming more unpredictable. By giving
patients more power, they are giving patients the chance to take charge of their own care [13]. But
they might be hard for both patients and doctors at the same time. So, to understand how to use
diabetic technology and get the most out of it, one must be aware of the unmet needs in controlling
diabetes right now. Human-centered design apps are working better because they take into account
the needs and wants of both healthcare providers and patients [14].
Human-centered designs (HCD) have become a powerful way to make mobile health (mHealth)
apps that are satisfying and easy to use [15]. For a specific plan, both quantitative and qualitative
methods are changed to provide the best self-centered care [15]. Even though different mobile
apps work in different ways, the main idea behind them all is the same: to use data from the patient
to keep track of ongoing health problems. These tools can keep an eye on.

% Physical activity

+» Blood glucose level

+»+ Blood pressure
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¢ Detecting the abnormalities or Complications at both physiological and psychological
levels.

Mobile Health Apps and Self-management

The mHealth app can be used on personal mobile devices and is often geared towards the user.
The number of people who use these apps keeps going up, and they are now the second most
popular type of app [16], just behind apps for mental health. These apps do a lot of different things,
such as keeping track of physical activities, measuring carbs and keeping a nutrition database,
keeping track of weight, sharing data with peers or doctors, setting alerts, sending messages, and
providing social support. The most important thing that makes it different from other monitoring
devices is that it can connect a health care worker and a patient even when they are not in the same
room [16].

Different apps use different ways to report, such as graphs, detailed reports, or text data that can
show the daily amount of sugar or another important physiological parameter [18]. Because these
apps keep the person up-to-date on their current physiological parameters, they make it easier for
the person to stick to their exercise, food, management plans, and medications, which improves
their diabetes over time. It's important to note that mobile apps aren't always made to do more than
one thing. Patients can always choose whether they need an app with limited functions or one that
can do more, based on how bad their condition is [18].

Human-centered design

The human-centered design of the m-health application is very important. It would bring an
integrative approach to self-care management to the Chronic Care Model (CCM). It would also
help patients with co-morbidities, such as those who have both high blood pressure and diabetes.
m-Health interventions would help people stick to their self-care management plans. In the future,
this application could include a nutrition informatics module that focuses on local foods. So, it
would give a person with diabetes a combined way to take care of themselves when they have
diabetes. Patients are more likely to be ready for self-management and to use m-Health for self-
management of disease if they seem to have some control over their illness. Integrated self-care
management of type 2 diabetes using an application with a human-centered design that was made
with and for the patient. This will help patients handle their own care at home. The quality of the
app needs to have several features, such as a self-diary where daily entries can be made about diet,
exercise, and medicines. DBMS-integrated self-assessment questions with built-in features like
awards, goal setting, chat with FAQs, and WhatsApp group- Keeping the user at the center.[21]
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Figure 1. Swayam Diabetes care mhealth HCD design model for selfcare management

Complete Feedback Loop and its role in controlling T2DM.

The most important way apps give useful information to healthcare providers is through the ability
to talk back and forth [19]. Important choices about the diabetic patient are made based on the
information about their body. Recently, a full feedback loop between healthcare workers and
participants has helped reduce HbAlc by a lot. Many studies have shown that contact that goes
both ways is better. Also, the developer and the healthcare worker work together to make the app
as useful as possible. For example, the medical or expert team's useful information is used in a
good way to improve the design of the app and make it easier to use [19, 18].
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Figure 2. SWAYAM Diabetes care application, HCD design, and features

Based on the user-centered factors, the Swayam Diabetes health care apps was developed, and
possible actions to be tested with users n=18 with qualitative In depth interviews are to be made
with prototype application and taking inputs into the design of this mhealth application example,
recent research showed that the patient's glycosylated hemoglobin level went down with the help
of technology intervention and a full feedback loop. This result used all the users’ physical
activities information, such as blood pressure, blood glucose level, exercise, and daily diaries will
also be evaluated by feedback from the users on its utility and usability. The old way of sharing
information always leads to mistakes, called "artifacts," because environmental factors and
personal circumstances affect physiological information.[21] However, these problems can be
prevented by using the above important feature Figure 2 which is embedded into protype design
of Swayam diabetes care mhealth app. Currently, about 9—17% of apps have personal information,
and daily monitoring and very few in local context and if this number goes up in the coming years,
things could get better [19, 18, 17].

Importance of Physical Activity in self-care management

Mobile apps are made to track physical activity and measure how the body changes as a result of
exercise. For example, they can measure the level of oxygen saturation, record the activity, and
rate it as slow, average, or high. Based on the information given, these can also set goals for the
patient and send messages based on the goals set. Exercise is the best way to keep diabetes under
control [20]. When you work out, especially if you have T2DM, insulin becomes more sensitive.
Importantly, the exercise works right away and lowers the amount of glucose in the blood. Also,
many studies have shown that blood glucose levels stay the same after exercise when a person is
fasting, but they go down when a person exercises after eating [20].
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Self-oriented Knowledge

International clinical standards [15] say that learning about diabetes is an important part of taking
care of yourself. It is an important part of treating diabetes, but most programs that try to help
people with diabetes take care of themselves don't have any educational material. Many studies
have shown that knowledge about diabetes is strongly linked to good self-management by people
with T2DM, which helps them reach the HbA 1c goal. The T2DM self-care mobile apps also help
the person learn what they need to know, such as about diet, how to care for diabetes, and answers
to questions from experts. Apps with more features [15, 19] can make these things better.

Conclusion

The best way to deal with the problems of T2DM is to take care of yourself with the help of apps
that are designed with people in mind. The best way to avoid problems from T2MD is to live a
healthy life, both physically and by eating well. As science grew, so did people's ideas about how
to get a good mix of nutrients and nutrition informatics is a very important area. Most important
are local diet recommendations and intake daily to control sugar, daily diaries, reminders, and
reminders of medications, and information on self-care management. Human-centered apps make
it easy and effective to control the biochemical and physical parameters. When there are a lot of
problems when it comes to using the apps, we can expect more advanced and user-friendly places
as technology moves forward. So, it would give a person with diabetes a combined way to take
care of themselves when they have diabetes and comorbidities. Patients are more likely to be ready
for self-care management and to use m-Health for self-management of disease if they seem to have
some control over their ailments. Most importantly the designed mHealth app caters to the user's
needs and follows a human-centered approach, keeping people at the core of the usability and
utility of the mHealth application.
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