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ABSTRACT

Providing patients with diabetes of the second kind of self-management help is necessary for easing the strain on 
the healthcare system and  providing people the abilities, information, and self-assurance they need to actively take 
charge of their health is important. Our review’s objective is meant to offer an outline of the features of applications 
for diabetes self-care management. A review of published and reviewed literature was conducted to investigate mo-
bile app-based therapies for Type 2 Diabetes patients. The first database search produced 256 papers. Following the 
completion of the chosen papers, 139 duplicate articles were eliminated and from the remaining 126 publications, 
32 were irrelevant, 78 were review pieces, and 6 were abstract articles. The final sample for this review consisted 
of ten papers that answered the research questions. A total of ten articles were included for evaluation: four at first 
level, one at second level, two at 4th level, and one at 5th level. This review was successful in identifying the self-
care management function in mobile applications. Each application makes use of at least one of the self-care tools. 
Aspects of this literature’s effectiveness can provide future knowledge on effective and long-term initiatives for im-
proving the lives of active T2D patients.
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INTRODUCTION

A person is considered suffering from diabetes when the 
blood glucose levels rises due to a decrease or loss of 
insulin synthesis (1,2). Insulin is the primary hormone 
that governs glucose absorption Most cells (muscle and 
fat cells) are in the blood. When insulin levels are low, 
glucose cannot be taken up by the organs and systems 
that require it, and its regular use is disrupted (2).

Diabetes is one of the worldwide most rapidly growing 
medical issues in the 21st century, with the number of 
diabetics more than tripling in the last two decades. 
Diabetes affects 463 million people globally in 2019, 
according to the International Diabetes Federation 
(IDF), accounting for 1 in every 11 adults (20-79 years). 
Furthermore, the IDF forecasts that 578 million people 
will have diabetes by 2030, with the number growing to 
700 million by 2045 (3). 

The majority of issues emerge in T1D or T2D individuals. 
Diabetes complications are divided into two categories: 
macro and microvascular problems. Microvascular 
complications include kidney disease, nerve disease, 
and retinal disease, while macrovascular complications 
include coronary cardiac disease, heart attack, peripheral 
artery disease (PAD), and cerebrovascular accident are 
macrovascular complications (2,4).

There is a need to promote appropriate self-
management in DM patients to reduce and prevent 
complications. Self-management is a person’s endeavor 
to manage disease, symptoms, treatment, and lifestyle 
modifications (5). Self-care for diabetes is critical for 
maintaining sufficient blood sugar levels, reducing 
complications, and improving health outcomes (6). The 
technique includes Modifications in behavior (healthy 
consuming food, regular exercise, and reducing weight), 
psychological support, self-management education, and 
mobile technologies). Although lifestyle modification 
is frequently referred to as first-line treatment, it needs 
significant dedication and motivation. In comparison to 
medication, a treatment strategy that uses technology 
mobile health (mHealth) is more effective in raising 
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interest and motivation in controlling lifestyle When 
compared to medication (7).

Because mobile apps are a relatively new technology, 
little research has evaluated them as clinical therapies. 
Some diabetes app usability studies are not typically 
disclosed since app makers do internal usability 
evaluations before releasing the product to the market. 
Current usability research in diabetes apps focuses on 
communication platforms, data sharing, patient portals, 
web-based therapies, and text messaging capabilities 
(8). Our review aimed to summarize the app features 
relevant to diabetes self-care management reported in 
the selected papers.

MATERIALS AND METHODS

The published research results on the area of interest are 
collected, appraised, and summarized in this literature 
review. The steps taken in doing this review are as 
follows: 1) research question design; 2) study eligibility 
criteria and articles research; 3) explanation of modified 
basic study sources; 4) outcome interpreting; and 5) 
results showing and content summary (9).

The databases Cumulative Index to Nursing and Allied 
Health Literature (CINAHL), PubMed, and Google 
Scholar were searched. The following Health Sciences 
Descriptors (DeCS) and their English equivalents were 
employed: “self-care,” “mobile app,” and “diabetes 
mellitus type 2.” The text selection criteria were full-text 
electronic articles released during 2019 and 2023 that 
targeted primarily treatments for people having T2D. 
Articles that had nothing to do with the subject were 
excluded, as mentioned in the title, and abstract Articles 
that had nothing to do with the topic were omitted.

An Excel sheet containing the paper’s title, publication 
period, the age category of the research sample, 
duplication, and relevance to the goal of the integrative 
review was prepared to categorize the categorized 
publications. Only ten study from several databases 
was examined (Figure 1). Two authors independently 
generated query results based on article identification, 
eligibility, and filtering procedures. Any coding bugs 
are addressed via discussions with other writers. The 
method of search yielded 392 results. After reading the 
selected articles, 130 duplicate articles were deleted. 
The remaining 262 publications were 65 irrelevant, 120 
review articles, and 21 abstracts only, did not describe 
the app 27 times, application solely for data transfer 18 
times, and not relevant 1. This review’s final sample 
included ten articles that addressed the panel research 
question.

Figure 1: Flowchart integrative literature review

The Agency for Healthcare Research and Quality 
(AHRQ) categories were utilized to categorize research 
findings (10). The grade of evidence credibility is divided 
into six categories: I) findings from meta-analyses of 
several controlled and randomized clinical studies; II) 
evidence from individual studies with experimental 
designs; III) evidence from quasi-experimental studies; 
IV) evidence from descriptive (non-experimental) 
studies or qualitative approaches; and V) evidence from 
case studies or qualitative approaches; V) research from 
reports of incidents or history; and VI) expert opinion 
evidence. This paper does not require the Research 
Ethics Committee’s approval after reading and assessing 
the review article. However, all criteria are respected, 
including the intellectual property rights of quoted 
sources. However, all criteria are respected, including 
the intellectual property rights of quoted sources.

RESULTS

The ten papers chosen for this review were e created 
and published from the country listed below: The 
United State of America (11,12), China  (13); Iran (14); 
Arab Saudi (15), Thailand (16), Singapore (17,18), Korea 
(19), and Australia (20). The following is a breakdown 
of articles by year of publication: papers categorized 
at Level 1 (12,13,16,18–20) represent robust evidence 
that has been endorsed by experts. Those at Level II (11) 
denote evidence of lesser strength, still awaiting full 
endorsement by experts. Level IV (15,17) articles rely on 
findings from non-experimental research, while Level V 
(15) articles are based on expert opinions.

The findings indicate that recently created and evaluated 
mobile applications for self-care in T2D are novel, 
with the majority focusing solely on glycemic control 
as defined by glucose level or HbA1c. The responders’ 
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majority age was eighteen years old (12,20). However, 
the sample size of 10 studies is 223 people divided into 
two groups: There were 110 people in the immediate 
therapy group. receiving Six months of treatment and 
113 in the waiting list group (WLC) receiving standard 
care for 3 months and then intervention for 6 months 
(12). One hundred and eighty-seven participants were 
split into two distinct categories: 93 intervention groups 
completed the My Diabetes Coach (MDC) program, 
which consists of five programs (MDC application, MDC 
usage guide, MDC website, blood glucose measurement 
using Bluetooth, short and structured interactions 
with the program coordinator, particularly technical 
assistance), and 94 treatment control groups continued 
with their normal routine (20),  120 individuals were 
separated into two groups: 60 for intervention with a 
mobile application (education) and 60 for usual care, 
with all groups being monitored for 6 months (13), 214 
people with a BMI of 23 kcal or higher were divided 
into 99 intervention groups for 6 months (using an app 
to measure weight, eating habits, physical activity, 
and blood glucose to communicate with a nutritionist) 
(18), Weight reduction twice a week and diet, physical 
activity every 80 days for 180 days using the BT-001 
application (11), 126 participants were separated into 
63 intervention groups offering online training three 
times for 60 minutes, and the second stage was carried 
out 4-10 minutes at a time for two days to encourage 
patients to participate and share their concerns. 

The remaining 63 control groups received normal 
treatment (14), to assess compliance, 562 people 
completed a survey utilizing the Clinical Decision Support 
System (CDSS), accessible via smartphone. Participants 
were asked to complete a questionnaire assessing 
patient attitudes about therapy, dietary precautions, and 
challenges in adhering to the program (15), One hundred 
and twenty participants were randomly allocated to one 
of three intervention groups: Mobile Health Diabetes 
Self-Management Program, Telephone Follow-up, or 
Routine Treatment (16), 29 participants took part in 
FGD, with the expected application features being: 1) 
setting measurable goals, 2) tailored advice generated 
by data collection, 3) credible integrated tools, 4) peer 
support via virtual interactions among peers and medical 
professionals, and 5) based on technology support (17), 
269 individuals were separated into three groups: open-
label (UC), parallel-group (MC), and control group (CG). 
Each group received individualized clinician feedback 
intervention, was given basic diabetes education 
(knowledge about SMBG, diet, and PA), and was divided 
into three groups for 26 weeks (19)

Following the reading and analysis of the article, the 
application functions are enumerated and ordered 
following the key functions and objectives as indicated 
in Table II.

CONTINUE

Table II: Summarizes the application resources explored in ten integrative review publications.

No Functions Goals Fungsionality

1 Primary: HBA1c; 
secondary: self-management, care 
experiences, and self-reported 
health utilization, including Prob-
lem Areas in Diabetes, Diabetes 
Self-Care Activity Summary, and 
EuroQol-5D.

A randomized controlled trial of 
the BlueStar app to evaluate if 
HbA1c levels improve.

The BlueStar mobile app:
•	 T2D management information,
•	 basic health information,
•	 daily blood glucose readings,
•	 exercise activities, and
•	 food consumption.
•	Questions and answers targeted influencing, inspiring, 

and educating doctors/health professionals and people.

2 HbA1c changes 
Health-related quality of life 
(HRQoL)

Laura’s app-based interactive con-
versational agent, created to help 
at-home diabetic self-manage-
ment, was examined for adoption, 
use, and effectiveness during 12 
months.

1.	MDC Application
2.	Printed user guide
3.	MDC’s official website
4.	Blood glucose monitoring via Bluetooth (Accu-Check 

Aviva Connect, Roche Diabetes Care);
5.	Interactions with the program coordinator should be 

brief and structured,
6.	personal support, monitoring, and motivation in blood 

glucose, good diet, physical exercise, medication, and 
foot hygiene.

7.	application as a communication and feedback tool

3 HbA1c (glycemic control)
Diabetes Self-Efficacy Scale (DSES)

Monitoring glycemic control
Diabetes Self-Efficacy Scale 
(DSES)

•	HbA1c (glycemic control)
•	Diabetes Self-Efficacy Scale (DSES): 1. Dietary effec-

tiveness 2. Medication 3. Blood glucose monitoring 4. 
Regular exercise 5. Footcare 6. Blood sugar management 
(high and low)

•	 Education
•	Question and response
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Table II: Summarizes the application resources explored in ten integrative review publications. (CONT.)

No Functions Goals Fungsionality

4 First and foremost: weight loss
Secondary: HbA1c, fasting sugar 
levels, blood vessel pressure, fatty 
acids, and dietary changes are all 
factors to consider.

The efficacy of a smart-
phone-based intervention on body 
weight and metabolic outcomes 
that is culturally contextualized 
was compared to standard treat-
ment.

For 6 months, keep track of weight, nutrition, physical 
activity, and blood glucose levels and interact with a 
dietician.

5 Glycemic control (HbA1c) Monitoring blood sugar levels 
with a CBT technique

Application-based CBT with the following content: person-
al beliefs and images (the subject’s ability to change and 
control their behavior), Beliefs regarding macronutrients 
and the value of different types of food, Hedonic views, 
pleasurable sensations or lack thereof when eating or exer-
cising, and exercise beliefs

6 Glycemic control Self-care practice
Glycemic management

Two groups were tested before and after the multidimen-
sional The MSPSS (perceived social support scale), the 
CSES (coping self-efficacy scale), the self-care concept, and 
HBA1C were all used.

7 Self-management of regulatory 
compliance

Self-management compliance 
survey

Questionnaire-based survey: Compliance therapy adher-
ence, dietary considerations, and difficulties adhering to 
prescribed therapy

8 Behavioral and glycemic control 
changes

Reminders and monitoring Use as a source of information, Monitoring blood glucose 
levels individually, Reminders to take medications, Tele-
phone training, and motivational text messages.

9 Personal goal setting, obstacles to 
self-management, and application 
characteristics

Goal setting, reminders, and 
patient-HCP interaction

Application elements to be expected include: 1) setting 
quantifiable goals, 2) tailored encouragement based on 
tracked data, and 3) built-in resources from credible 
sources. 4) Internal social assistance the app via virtual 
interactions with peers and health care providers; 5) tech-
nologically based

10 Physical activity, meal plan-
ning, and lifestyle counseling to 
reduce glucose monitoring on 
one’s own

Using an EMR-integrated ap-
plication with UC to compare 
the effectiveness of a diabetes 
self-care system with and without 
HCP input.

1) The ICareD application transmits data (for example, 
monitoring blood sugar, eating habits, and physical ac-
tivity). Aside from that, it offers text messages (educative, 
behavioral, and motivational); 2) Messages are automati-
cally sent three times per week, two for diabetes self-care 
and one for lifestyle adjustments; 3) Medical professional 
feedback

Although no article describes a complete application, 
each article describes the implementation of at least one 
of the self-care management features.

DISCUSSION

The primary purpose of this systematic and integrated 
literature review was to examine published research on 
the use of app-based technologies to encourage self-care 
management in type 2 diabetes patients. This review 
can include a wide range of study kinds and methods 
due to the integrated framework, including qualitative, 
quantitative, and RCT research. Nevertheless, just ten 
publications satisfied the review’s inclusion criteria, 
underscoring the need for additional research in this 
area.

Nine studies included glycemic control (HbA1c) 
monitoring (11–16,18–20), Four trials included blood 
glucose self-monitoring (12,13,16,19), and sports 
activities were included in six research. (11,12,18–20), 
Two studies with knowledge sources (16,17), One study 
considered using the medicine, motivational messaging, 
and telephone training (16), experience in health care 
(12), health utilization (12), fundamental health (12), 
Seven studies on food intake/diet/eating patterns (11–

13,15,18–20), Four studies included HCP questions 
and answers (12,17,19,20),  communication with a 
nutritionist and support were included in one study (20), 
social assistance (14), monitoring (20), two research 
included motivation (19,20), Medication adherence 
was examined in three studies (13,15,20), One foot care 
study (20), high and low blood glucose management 
(13), goal setting (17), reminders (17), Bluetooth glucose 
connection (20), body weight (18), self-efficacy (14), 
self-care construction (14), and ability to adapt and 
control behavior (11,19).

Assessing the acceptability and feasibility of using 
technology to promote healthy living and achieve long-
term behavior change is vital. Several studies have 
investigated the use and utility of mobile, interactive, 
application-based agents to assist patients in controlling 
their diabetes at home (20). 

Most articles are about blood sugar (HbA1c) testing 
reviews. Higher levels of self-care were linked to 
better Glycemic regulation. Eating well patterns, more 
uniformly spaced carbs in dietary intake as well and 
physical activity are all self-care practices that help with 
glycemic control. The findings are in line with some 
of the research findings showing a good relationship 
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between a healthy diet and glycemic management 
(21). Another study found that eating a balanced diet 
of carbohydrates and fats helped glycemic control and 
weight loss (22). Significant weight loss occurs in the same 
way. More intensive exercise raises HbA1c levels (23). 
Additionally, medication treatment and self-monitoring 
of blood glucose behavior are likely to improve the 
management of diabetes (24). In a study of individuals 
with T2D and a BMI between 25 and 40 kg/m2 who 
were not taking insulin, participants were randomized 
to receive moderate-intensity HBI, including counseling 
every 3 months, or more rigorous HBI consisting of 30-
60 minute exercise sessions 5 - 6 times a week, MNT 
from RDN, and a pedometer to monitor steps taken with 
recommendations to achieve at least 10,000 steps/day. 
Those who received considerable HBI, including RDN, 
had better glycemic control, as evidenced by lower 
glucose-lowering medication dosages (25). 

Diabetes patients must be thoroughly aware of the 
causes, symptoms, consequences, and treatment of 
diabetes. Behre et al (2022) found that T2D patients 
had difficulties recognizing the type of food that caused 
changes in blood glucose levels in qualitative research. 
The majority of patients lack adequate information and 
abilities in diabetes self-care management (26). It is now 
established that a key component in self-management 
is patient and family participation and acceptance of 
responsibility, such that many disease complications 
can be addressed by performing self-care routines 
correctly. Diabetes patients’ self-care behavior can be 
influenced directly or indirectly by various factors such 
as biological, psychological, economic, social, cultural, 
and inadequate healthcare systems.

Determine any gaps in the literature
All studies in this area represent a subset of diabetic self-
care, but none represent total diabetes self-care. So far, 
researchers have yet to see how practical and acceptable 
in specifically employing mobile-based technologies 
to motivate behavior change. The gap in this research 
is that long-term behavior change is required, so it is 
critical to understand how mobile-based technology 
is applied. There has not been a single study that has 
directly looked at the use of technology to change a 
person’s sedentary behavior. As stated previously, self-
care management involves changing patient behavior 
so that the individual can manage the disease rather 
than relying on others or healthcare providers. Further 
research is needed utilizing Android-based technology 
to independently change behavior and provide 
information to diabetes sufferers, particularly through 
direct chat or educational videos packaged in mobile 
applications.

CONCLUSION

Aspects of this literature’s effectiveness can be used to 
provide information on effective programs in diabetic self-

care management, ensuring that the interaction between 
patients and health professionals is not hampered. 
However, one key area for improvement of the existing 
literature is the failure to investigate mobile-based 
solutions’ efficacy, acceptability, and practicability in a 
single study. By establishing the effectiveness of mobile/
mobile applications for home self-care, this review adds 
to the growing body of research in this field.

FUTURE RESEARCH
Given the abundance of incomplete and poor-quality 
applications on the market, working on upgrading 
applications that are already commercially available is 
the best option. Application developers are highly urged 
to follow Google’s Android guidelines to evaluate the 
quality of the user experience (27). The authors advocate 
that application developers employ these techniques to 
promote worldwide application acceptability and review 
by users. Before making the App available for download 
by patients, it must be evaluated using valid tools 
such as MARS, adhered to Google criteria, and tested 
for usability and potential behavioral change efficacy. 
Mobile devices’ mobility, connectivity, and touchscreen 
capabilities have the potential to revolutionize mobile 
App. Application developers should also investigate 
data migration alternatives within patient electronic 
health record portals. Self-management approaches 
must be integrated into the patient’s life to continue self-
care for chronic illnesses such as diabetes. As a result, 
researchers should explore using a patient-centered 
approach during app development.
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