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Abstract—Diabetes mellitus has become a global epidemic, 

with an increasing number of individuals affected by this chronic 

metabolic disorder. Effective management of diabetes requires a 

comprehensive self-care approach, which encompasses various 

aspects like monitoring blood glucose levels, adherence to 

medication, modifications in lifestyle, and regular healthcare 

monitoring. Innovative techniques for bettering diabetic self-care 

management have been developed recently as a result of 

developments in technology and healthcare systems. This 

comprehensive review examines the modern methods that have 

emerged to enhance diabetes self-care management systems. The 

review focuses on the integration of technology, Behavioural 

Change Techniques (BCTs), behavioural health theories such as 

Transtheoretical Model (TTM), the Health Belief Model (HBM), 

Theory of Reasoned Action/Planned Behaviour (TPB), Social 

Cognitive Theory (SCT) techniques to promote optimal diabetes 

care outcomes. The Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) 2020 standards were 

followed in this research's documentation. The Systematic 

Literature Review (SLR) period, which covered 2009 to 2020, 

was used to acquire the most recent complete review. Overall, the 

SLR results show that self-care interventions have a favourable 

impact on behaviours modification, the encouragement of good 

lifestyle habits, the lowering of blood glucose scales, and the 

accomplishment of significant weight loss. According to the 

review's findings, treatments for diabetic self-management that 

included behavioural health theories and BCTs in their creation 

tended to be more successful. In order to assist academics and 

practitioners with the creation of future applications, the 

restriction and future direction were finally defined. After 

recognising the potential for combining BCT methodologies and 

theories, it creates self-management interventions. Depending on 

these recognised cutting-edge mechanisms, the current SLR can 

assist application developers create a model to construct efficient 

self-care interventions for diabetes. 
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systematic literature review; BCT theories 

I. INTRODUCTION 

Diabetes is a serious condition caused due to high blood 
sugar levels. High blood pressure, renal disease, and heart 
failure may all occur as a result of this chronic illness [1]–[4]. 
Type 1 diabetes and Type 2 diabetes represent two different 
types of diabetes. While Type 2 diabetes, which accounts for 
roughly 90% of all cases, is the most common type, Type 1 
diabetes, which can't be prevented, is characterised by 
inadequate insulin in youngsters. A major issue faced by the 
health system is the rising incidence of diabetes, which has 

turned into a global crisis. For example, according to the 
National Diabetes Statistics Report, 13% of Americans have 
diabetes. Global estimates indicate that 9% of people 
worldwide have diabetes, and that number is expected to rise 
to 12% by 2030 [5]. Ageing, obesity, and people's dietary 
habits are thought to be contributing factors to the rising 
number of diabetes [3]. These troubling trends highlight the 
critical requirement for researchers and technologists to 
develop practical diabetes treatment strategies. Several 
applications have been created for managing diabetes self-care 
as a result of the rise of diabetes cases in the world. 
Applications for managing diabetes are believed to be among 
the most popular ones from the Google Play store [4]. 
Numerous studies have demonstrated that diabetes self-care 
practises can considerably enhance a range of clinical 
outcomes for diabetics [5], [6]. In earlier studies, the 
effectiveness of diabetes self-care tools was qualitatively 
investigated [7], [8]. Additionally, a number of meta-analyses 
[9]–[11] have examined the usefulness of self-care tools for 
managing diabetes using quantitative data. The majority of 
previous investigations, nevertheless, ought to have uncovered 
the impact of BCTs on self-care management [11], [12]. 
Besides self-monitoring, the major problem with the existing 
system models is that the majority of the current mHealth apps 
make limited usage of BCTs and have few features [13], [14]. 
Moreover, the absence of customized feedback, poor user 
interface design, and accessibility concerns with current 
medical monitoring programmes are further problems (e.g. 
limited data entry options) [7], [15]–[17]. Additionally, 
diabetes patients think that e-self-management health 
applications should be interesting and provide a variety of 
functions that cover an extensive amount of information 
encompassing emotional and psychological support [18]. The 
impact of individual BCTs on diabetes management cannot be 
discounted because managing diabetes is strongly related to 
behaviour that requires appropriate modification [19]–[22], 
Therefore, it seems like there is a lot of uncertainty if these 
mobile and web-based healthcare applications are an 
affordable means to give diabetes self-management education 
and whether they improve health outcomes and provide 
support in the real world [19], [20], [23]. 

The study aims to comprehensively review and analyze 
modern methods designed to enhance diabetes self-care 
management systems. The formulation of research questions 
(RQs) is crucial for determining the overarching goals and 
anticipated results of a study. The study mainly focuses on the 
research question ―How can we use technology and 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 14, No. 9, 2023 

183 | P a g e  

www.ijacsa.thesai.org 

behaviour-based techniques to make diabetes self-care better 
and healthier for people with diabetes?‖ To find a solution for 
this question, following research questions are framed. 

1) How well do diabetes management applications 

support and facilitate diabetic self-care practices? 

2) What are the prevailing methodologies and techniques 

commonly utilized in the realm of diabetic self-care 

management to facilitate behavior modification? 

3) Which theoretical frameworks and models can be 

effectively employed to underpin and guide the progress and 

application of diabetes self-care management applications? 

4) What common aspects do diabetic self-care 

management programmes use today to effectively and 

completely treat the disease and empower patients? 

5) What are the intricate challenges encountered in the 

current landscape of diabetes self-care applications, and what 

are the anticipated future directions and potential 

advancements? 

 In order to answer this question, the research builds 
following research objectives: i) to evaluate the extent to 
which existing diabetes management applications effectively 
support and facilitate self-care practices among individuals 
with diabetes. ii) to identify and analyze the methodologies 
and techniques commonly employed within the domain of 
diabetic self-care management. This includes an examination 
of strategies for behaviour modification and lifestyle 
improvement, iii) to explore and assess the theoretical 
frameworks and models that can be leveraged to underpin and 
guide the development and implementation of diabetes self-
care management applications. iv) to identify the common 
elements and best practices employed by successful diabetic 
self-care management programs to comprehensively address 
the disease and empower patients in their self-care journey, v) 
to investigate the intricate challenges and limitations present 
in the current landscape of diabetes self-care applications. It 
will also explore anticipated future directions and potential 
advancements in the field to enhance the efficacy and usability 
of these applications. 

The key significance of this study is that it underscores the 
importance of addressing various facets of diabetes 
management beyond medication, including lifestyle 
modifications and monitoring. It also offers valuable insights 
into how psychological and behavioral principles can improve 
diabetes self-management. It serves as a roadmap for future 
researchers and application developers to develop a more 
effective tools and interventions for diabetes self-care. 

The rest of the sections are given as follows: Section II 
provides the detailed investigation of literature works on 
diabetes self-management and healthcare behavioral models, 
diabetes management interventions. Section III briefs the 
review methodology that comprises of the selection of articles 
for the review process. Section IV details the search results 
and analysis, and Section V briefs the outcomes and findings 
of the research questions. Section VI provides the overall 
discussion and Section VII finally concludes the study. 

II. RELATED WORKS 

A. Diabetes Mellitus 

A major wellness concern and pandemic disease with a 
high incidence in both emerging and industrialized nations, 
diabetes impacts people all over the globe  [24], [25].  As per 
the World Health Organization, diabetes is a chronic disorder 
with a variety of causes. The characteristic of this illness is 
prolonged hyperglycemia with abnormalities in carbohydrate, 
lipid, and protein metabolism induced by impairments in 
insulin action, insulin synthesis, or both. Additionally, 
diabetes-related complications and mortality could cause 
serious economic and social consequences for people, 
families, enterprises, and society overall [26].  People and 
medical institutions all across the world are being plagued by 
this epidemic [27], [28]. Diabetes presents a variety of 
dangerous side effects, involving dysfunction or long-term 
damage, and also organ failure [29]. There are numerous 
causes that might lead to a chronic illness like diabetes, but the 
following are the most typical ones: the pancreas' insulin is 
not generated properly or the pancreas has been unable to 
produce enough insulin. Additionally, if left untreated, 
increased blood glucose levels, also known as hyperglycemia, 
raise the risk of long-term harm to a range of organs, including 
blood vessels and neurons. Some of the diabetes-related 
symptoms include increased urine and weight loss, weariness, 
and increased appetite and thirst [30], [31].  

Type 1 diabetes affects 10-15% of all diabetics and can 
appear at any age, with the majority of cases occurring in 
those under 40. It can be triggered by a range of critical 
variables such as infections, diet, and toxins in those who are 
genetically predisposed. An investigation [32] found that 
people with diabetes who have Type 1 have life expectancies 
that are around twelve decades lower than those of the entire 
community. The second type of diabetes, often called non-
diabetes, has become the most frequent. It is responsible for 
85-90 per cent of all diabetic patients [33]. Diabetes that 
occurs later in life is referred to as "late-onset diabetes." 
Dietary changes, a regular fitness routine, and medications 
could be treated Type-2 diabetes effectively.  The third type of 
diabetes is gestational diabetes. Diabetes develops during 
pregnancy, unless the pregnant women already have been 
diagnosed, as a result of enhanced glucose levels or insulin 
levels. According to the International Diabetes Foundation, 
around 16% of women giving birth in 2019 have DM during 
pregnancy, with GD accounting for 85.1% of the total [34]. 

B. Self-Management of Related Activities 

The expression "self-management" denotes the routine 
tasks or activities that an individual needs to carry out for 
managing or lessening the effects of disease on their wealth 
and wellness in order to avoid further illness [35]. Medication 
adherence, physical exercise, healthy diet, monitoring, good 
coping, risk reduction, and problem-solving all seem to be 
examples of diabetes self-management practises that are 
important for better preventive measures [36]. Patients' 
adherence to diabetes self-management differed, showing that 
a number of factors will influence self-management decision-
making mechanisms, either as enablers or as obstacles [37]. 
The care of diabetes mellitus is crucial for reducing long-term 
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effects and enhancing the T2D patients' quality of life. As per 
the American Diabetes Association, diabetes self-
management-based education has been a pillar for optimum 
diabetes care. One viewpoint is that the complexity of T2D 
management necessitates the usage of DSME. Patients are 
assigned a variety of responsibilities, including a keeping 
regular doctor's appointments, confirming prescription 
schedules, and concentrating on self-care measures like online 
glucose tracking, healthy food modifications, and enhanced 
physical exercise [38]. However, people frequently struggle to 
maintain the many behavioral factors necessary for optimum 
glycemic control. Struggling to meet daily obligations, 
irritation, various types of mental discomfort, and an absence 
of self-commitment are all frequent problems [39]. Moreover, 
patients' levels of commitment to diabetic self-management 
varied, implying that many factors can affect self-management 
decision-making processes that could function as facilitators 
or barriers. DM management is critical for minimising long-
term consequences and enhancing T2D patients' quality of life  
[36]. Therefore, consistent diabetic self-management was 
already linked to improve  fewer complications [40], [41], 
blood glucose control, better quality of life, and a less peril of 
diabetes-related mortality [35]. Family members were able to 
offer both emotional and physical support. Instrument 
assistance could involve assisting patients with various chores, 
such as making appointments with healthcare providers or 
aiding with insulin treatment, and also assisting patients 
through self-management care. Providing delight and 
motivation to patients who've been frustrated or unhappy as a 
consequence of their therapeutic intervention is a common 
form of emotional support [8], [42]. Additional behavior 
change treatments are necessary because conventional 
techniques are ineffective at modifying behaviours [43]. In 
order to communicate with patients as well as give them the 
tools they need to manage their individual health; a web-based 
system is a suitable choice [13]. It has been demonstrated that 
diabetics' glucose levels could be improved through the 
implementation of mobile and internet-based diabetes care 
strategies [44]. 

C. Concepts and Paradigms of Health Behavior's Impact on 

Diabetes Management Interventions 

Theories of behavioural change aid in understanding 
human behaviour and change. They provide justification for 
why particular acts occur. These ideas are crucial for altering 
behaviour to improve health consequences [45]. Current years 
have seen the application of these theories to the management 
of persistent adherence to prescribed drugs and lifestyle 
changes  [46].  Interventions for changing behaviour related to 
health may be more successful if they are based on the right 
hypothesis [47]. Through the identification of specific 
mediators—behaviour-causing variables, change-causing 
factors, and the mechanisms by which they operate during an 
intervention—theoretical models shed insight on basic 
concepts [48]. The following theoretical models are frequently 
used for strategizing and assessing public health behavioural 
change interventions: Health Belief Model (HBM), 
Transtheoretical Model, Social Cognitive Theory, Social 
Ecological Model,  and Theory of Reasoned Action/Planned 
Behaviour [49], and Information-Motivation-Behavioural 
Skills models [50]. 

The Trans theoretical Model, also called as the Phases of 
Transformation Model [51], is one of the most well-known 
theories or models for health behaviour change that places a 
strong emphasis on the person's capacity for decision-making. 
Prochaska and DiClemente [52] created this model in the late 
1970s based on research comparing the experiences of people 
who modify their conduct on their own to those who get 
therapy and how capable they are of doing so. This study's 
framework is based on this model. TTM underlines that 
people don't alter their behaviours right away but rather 
gradually, consistently, and through a cyclical process. There 
are five stages of change that individuals can go via in 
accordance with TTM:  contemplation, planning, action, 
servicing, and relapsing [53]. When changing their lifestyle, 
everyone, even those with diabetes and prediabetes, typically 
goes through these stages. TTM provides comprehensive 
instructions on how to assist diabetics and prediabetics in 
making lifestyle and dietary changes that will promote healthy 
behaviour. The Theory of Reasoned Action (TRA) is 
expanded upon by the Theory of Planned Behaviour (TPB). 
Icek Ajzen put out this notion in 1985. According to TPB, an 
individual's willingness and degree of control over an activity 
impact how vigorously that behaviour will be carried out. An 
individual's behavioural intents and behaviour are influenced 
by their attitude towards a conduct, subjective standards, and 
perceived behavioural control [48], [54]. According to this 
principle, the concept of Personality is indirectly affected by 
beliefs that are influenced by background and demographic 
information like education, income, personality 
characteristics, prior behavior's, and aspects of the social and 
cultural environment [55]. 

The attitude towards behaviour, the importance others 
place on the behaviour, and the degree of perceived 
behavioural control all affect how strong an intention is. This 
applies to people with diabetes and prediabetes because in 
order to modify their conduct, they must also alter their 
mindset. They must also identify the triggers that encourage 
change [54]. The main significant factor influencing people's 
behaviour is their want to modify [54].  When patients want to 
change, they might alter their food and way of life. To forecast 
human social conduct, this theory is frequently applied and 
quoted [56]. Self-determination theory (SDT) encourages 
individuals to act in productive and beneficial ways. SDT 
emphasises a person's level of self-motivation and self-
determination. Objectives and the pursuit of objectives are 
stressed in SDT. It suggests that what we are working for and 
why we are working towards it are both crucial for our 
wellbeing [57], [58]. According to the belief, if someone may 
pursue their objectives in their own way rather than being 
forced to adhere to rigorous rules, they would be happier and 
more successful. When someone pursues their goals for their 
own reasons and through their own ways, they would be 
happy and self-actualized [59]. By focusing on health-related 
advantages, patients will be more likely to accept personal 
responsibility for their health. The objectives for this must be 
independent and intrinsic. They should let to choose their own 
realistic goals. According to studies, SDT therapies for 
diabetes resulted in successful treatment outcomes [60]. It also 
encourages individuals by allowing them to identify the 
driving force behind transformation. Additionally, it is 
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observed that goal-setting is effective when supported by 
encouraging and compassionate individuals as opposed to 
dominating or directive people [61]. 

The Health Belief Model [62], [63], was created in the 
1950s to address why certain individuals do not utilise the 
available health treatments. According to HBM, perceived 
vulnerability, severity, advantages, and obstacles all have an 
impact on conduct. The model describes and forecasts 
behaviour connected to health, including attitudes about one's 
health issues, the perceived advantages of taking action, 
obstacles, and self-efficacy in engaging in health-promoting 
activity. The health-promoting conduct should be triggered by 
cues to action. This approach was initially developed by social 
psychologists at the United States Department of Health and 
Human Services [64]. The concept of "perceived 
vulnerability" describes the probability that a person believes 
to be susceptible to get the illness if they continue with their 
current behaviors. On the contrary, perceived severity 
describes how serious the ailment is and how it affects people 
[65]. The perceived threat changes as a consequence of these 
behaviors. When people alter their behaviour, there could be 
apparent benefits or shortcomings of putting the unique 
activity into practise, among them perceived difficulties which 
could prevent the successful effectiveness, as well as both. For 
example, there might be perceived reduction in their chances 
of getting sick. The four factors mentioned above work 
together to affect the likelihood of participating in the 
behaviour. Information on the dangers and consequences of 
diabetes should be given to patients. Individuals must be made 
aware of the seriousness of the condition in order for them to 
change their bad behaviours and adopt healthy ones. 
Additionally, the advantages and drawbacks of their new 
outlook and behaviour ought to be explained to them. This 
should encourage individuals to adopt new habits and 
maintain their commitment to an improved diet and way of 
life [66]. 

Self-Regulation Theory describes the steps and elements 
involved in making decisions about one's thoughts, feelings, 
words, and actions. Self-regulation is concerned with the 
mechanisms that convert beliefs into intentions and intentions 
into actions, which ultimately results in the accomplishment of 
the connected objective. This idea focuses on a person's 
capacity to control their behaviours and their lives [67], [68]. 
SRT is made up of four components: requirements for desired 
behaviour, the drive to sustain standards, awareness of the 
conditions and thoughts that proceed standards-breaching, and 
willpower. SRT is centred on the idea of people setting the 
goals and monitoring their development in respect to those 
goals [69]. When there is a difference between their present 
situation and their aim during the comparison, individuals 
adjust their activities and behaviour in order to reach the goal. 
Diabetics should have the internal fortitude to alter their 
conduct in order to adjust their food and lifestyle. They should 
be self-motivated and devoted, with the purpose of 
transforming coming from inside. Self-control is crucial for 
developing new habits and viewpoints [70]. It aids patients in 
committing to their new conduct. In addition, students become 
more driven to accomplish their goals when they may define 
their own objectives and assess their progress in relation to 

those objectives [71].  The Relapse Prevention Model seeks to 
impart knowledge on how to anticipate and address the issue 
of recurrence to persons wanting to change their behaviour‘s. 
Relapse occurs when a person fails to alter their conduct to 
match the desired behaviours. This approach proposes two 
methods for preventing relapses, which may be used either as 
a targeted maintenance plan or as a more comprehensive 
programme of lifestyle modification. The major goal of this 
paradigm is to change compulsive or addictive behavioural 
patterns. 

One of the most well-liked theoretical paradigms for 
comprehending and altering health-related behavior's targeted 
at controlling persistent diseases is social cognitive theory 
(SCT). The SCT has proven significant behavioural changes 
leading to better health outcomes as the cornerstone of 
efficient illness self-management strategies [72], [73]. It began 
as the Social Learning Theory, which was referred to be the 
convergence of the cognitive and behaviourist approaches. 
Contrary to many other hypotheses of behavioral modification 
in health promotion, the concept of the SCT takes into 
consideration the unique ways that individuals develop and 
sustain a habit. In the most recent version of social cognitive 
theory, a complex causal structure is proposed in which beliefs 
about self-efficacy interact with knowledge of health hazards 
and advantages, targets, standards for the results, structural 
and social obstacles to modification, and the perceived 
facilitators of behavioral growth. In the temporal framework 
of the Social Comparative Theory self-efficacy plays a crucial 
regulatory function and is a fundamental belief that 
significantly impacts behaviour [74]. As per the Social-
Cognitive Theory (SCT), interactions between the 
environment, a person's characteristics, and their behaviour 
affect behaviour change. The most significant influence on the 
acceptance of physical activity as a lifestyle change has come 
from the Social-Cognitive Theory [75]. It uses both cognitive 
and behavioural elements to encourage behaviour 
modification, comparable to the TTM [76]. Self-efficacy is the 
central construct of the social cognitive theory, but it also 
includes the concepts of social support, outcome expectancies, 
and self-regulation [77]. According to recent studies, while 
boosting a person's self-efficacy is vital for enhancing 
physical activity and exercise adherence, doing so is most 
successful when combined with using the other SCT elements.  
For the specialized maintenance approach, attention should be 
focused on strengthening the maintenance of behavior change, 
once a person has successfully predicted a behaviour change. 
The maintenance of behavioral change might take the shape of 
ongoing meetings, treatments, and other techniques that can 
make it last longer. Regarding the general one, the emphasis 
should be on facilitating variations in a person's habits and 
way of life. This general program's objectives are to instruct 
the client on how to live a balanced lifestyle and to stop the 
development of negative habit patterns [78]. 

The Information-Motivation-Behavioral Skills (IMBS) 
paradigm promotes the user-centered and evidence-based 
application of information in health-related situations [79], 
[79], [80]. It was first created to anticipate HIV preventive 
behaviour in response to the HIV epidemic. It was effectively 
used in the design of treatments that enhanced and predicted 
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adherence to medication among diabetic patients [81]. The 
IMBS offers a framework for comprehending and supporting 
disease prevention practises across populations, and it has a 
wide range of possible applications in health promotion 
practise [82]. The model focuses on a collection of 
components (factors) linked with illness management in terms 
of information, motivation, and behavioural skill. The model 
claims that behavioural changes are primarily brought about 
by changes in behaviour that occur as a consequence of 
informational and motivational interventions [80]. The third 
part of the model shows how knowledge, motivation, and the 
behavioural abilities needed to carry out self-management 
behaviours independently and to a substantial amount 
indirectly influence actions. When they regularly found a 
strong correlation among behavioural outcomes and IMBS 
and in cases of diabetes, academics and educators in diabetes 
health promotion have used IMBS. Information and 
motivation affect the behavioural skills of diabetes patients, 
ensuring that they have the resources necessary to engage in 
the desired actions. Finally, this boosts a patient's self-
efficacy, or belief in their ability to carry out self-management 
actions [83]–[85].  

D. Diabetes Prevention and Management Interventions  

Diabetes is a chronic illness with a high incidence in many 
countries. It is marked by raised blood glucose levels and the 
possibility of both acute and chronic complications. It is 
generally recognized that treating diabetes is a difficult 
procedure that necessitates both a specific pharmacologic 
treatment plan and a change in lifestyle [86]. Effective 
behavioural change, thorough education, and self-management 
are some of the most important ways to prevent complications 
from diabetes. However, this procedure is time-consuming 
and costly. Recent research on the use of smartphone 
technology for managing diabetes has shown to be a useful 
tool for lowering haemoglobin levels, particularly in Type-2 
diabetic (T2D) patients. The effectiveness of this approach 
among Saudi patients has not, however, been the subject of 
any recognised studies [87]. Diabetes management is a 
difficult procedure that needs a wide-ranging strategy. 
Pharmacologic therapy is crucial, but it must be supplemented 
with lifestyle changes such a nutritious diet, frequent exercise, 
and careful blood glucose monitoring. People with diabetes 
can effectively manage their illness lower their risk of 
complications, and lead satisfying lives by using these 
techniques. In order to support diabetic self-management 
(DSM), mobile phone applications are frequently utilised. 
Numerous apps have been created to improve diabetic self-
management [87]–[120].  

Numerous studies have found compelling proof that 
employing apps motivates individuals to stick to management 
medical care, enhances glycemic control, and delays or avoids 
the onset of diabetic complications while also improving their 
standard of life [10], [121]. Additionally, studies revealed that 
applications for diabetes self-care can dramatically enhance a 
number of clinical outcomes related to diabetes [5], [6]. 
Earlier research examined the effectiveness of self-care 
applications for diabetes qualitatively [7], [8]. Users' desires 
and requirements for self-empowerment applications, 
however, have changed over time. For example, prior to this, 

the emphasis was primarily on the consumers administering 
their treatment alone with little  help from the healthcare 
professionals and user preferences [15], [90], a large number 
of users, however, seem to anticipate that the applications 
would involve their healthcare providers in their regimens and 
routines, according to recent research [16], [122], [123]. The 
absence of customized feedback, poor user interface design, 
and accessibility concerns with current medical monitoring 
programmes are further problems (e.g. limited data entry 
options) [7], [15]–[17]. In addition, very few programmes 
have been created taking the needs of consumers into account 
[16], [85], [124]. As an outcome, many currently available 
programmes lack certain functionality [122]. It has been 
suggested that not enough thought has been given to end users' 
preferences as a cause of the low acceptance and utilisation of 
applications. Investigations are beginning in this area, and it is 
crucial to incorporate theories of health behaviour 
modification in the creation of diabetes management. Current 
research by Block et al. [125] stresses the benefits of the fully 
automated Alive-PD Diabetes Prevention Programme, which 
offers six to twelve months of weekly, step-by-step 
counselling on improving exercise, modifying eating habits, 
and losing weight .  Although it is claimed that several 
applications have been created employing health behavioural 
change ideas, these theories have not yet been the subject of 
any study [126]. Additionally, there is additionally no 
appropriate outline for preventing diabetes that incorporates 
behavioral change theories and all other essential components 
[127]. 

III. REVIEW METHODOLOGY 

A PRISMA-based technique is used in the SLR approach. 
PRISMA provides a reliable and repeatable strategy for 
identifying literature. It also offers a manual for identifying, 
evaluating, and choosing research papers. In Fig. 1, the 
PRISMA procedure used in this SLR is depicted. The 
following subsections provide details on the SLR procedure: 

A. Selection of Resources  

The search process was carried out using nine digital 
online libraries to gather pertinent articles.  In this study, 
Scopus, Google Scholar, ScienceDirect, Web of Science, 
SAGE, and Taylor & Francis Online were among the online 
databases that were investigated.  These online databases were 
selected because they were thought to be the most ideal for 
offering comprehensive information in the area of older 
persons' social communities. While Scopus is a collection of 
peer-reviewed literature with approximately 22,000 articles 
from 5000 publishers worldwide, WoS is a powerful database 
with around 33,000 journals encompassing more than 250 
subjects. In the area of diabetes treatment interventions, other 
digital libraries including Google Scholar, ScienceDirect, 
SAGE, and Taylor & Francis Online also have a sizable 
number of pertinent records available. 

The articles from 2010 to 2022 were chosen for the SLR 
study in order to gain the most recent and complete review: 
(1) Appropriate resources pertaining to diabetes, mHealth apps 
(web-based and mobile apps), BCTs, and behavioural change 
theories make up the search phrase. Terms like "Mobile App" 
AND "Internet based Application" OR "diabetes" AND 
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"mHealth" OR ("behaviour change techniques" AND 
"diabetes" AND "mHealth" AND "Internet based application") 
are utilized to find more pertinent papers for this review. 
Moreover, the references of earlier literature were thoroughly 
examined in accordance with the comparable studies 
published in [9]–[11], [128], [129]. 

 

Fig. 1. The flow diagram of the review process based on PRISMA adopted 

in this study. 

B. Selection of Papers 

A manual search was taken into account in addition to the 
search phrases used in the automatic search in order to 
completely recognize the pertinent research. The 500 research 
papers were found using keywords during the identification 
step, comprising 435 records found automatically when 
searching digital databases and 125 publications found 
manually by searching citations. After eliminating duplicates, 
inappropriate, and irrelevant publications, 447 published 
papers were chosen for the screening stage. 113 papers were 
ultimately eliminated after the remaining documents 
underwent additional screening based on titles and abstracts. 
After that, 222 more entries were subjected to the full-text 
evaluation. Following the removal of 186 articles based on the 
inclusion and exclusion criteria as well as the quality rating 
criteria, 36 articles remained. Regarding literature types, the 
effectiveness of self-care applications for adults 18 years and 
older at risk for getting diabetes was only investigated in 
article journals that concentrate on either research or design.  
For the current SLR, in particular, experimental, quasi-, and 
design investigations were taken into consideration. Many 
eligibility requirements and exclusion criteria are chosen. The 
studies that were chosen were those that have been peer-
reviewed and published in English in journals or conference 

proceedings. Only conferences and journals are considered as 
types of literature; review articles, books, book series, and 
individual book chapters are not included. In order to clear up 
any ambiguity regarding translated literature, non-English 
publications were also expelled. 

The chosen 36 articles were then imported into Zotero, a 
reference manager, for synthesis. The retrieved information 
includes information about the studies' and interventions' 
characteristics, such as the regions where the research studies 
took place, the platforms employed for the interventions, the 
percentage of baseline weight loss, and glycemic level. It 
should be pointed out that only the publicly accessible 
materials (such as the primary text, development procedures, 
supplementary materials, etc.) are taken into account for the 
extracting the data, identifying the application features, and 
BCTs coding processes because obtaining detailed 
information from authors remains challenging in many 
instances. 

C. Coding Scheme 

To identify the existence or absence of every method from 
the evaluated articles, the list of BCTs taxonomy published in 
reference [130] was given special consideration. To more 
accurately evaluate the chosen research, the coding process 
was carried out individually and separately based on the 
primary publications, protocols, and related investigations. 
The initial research methods described in reference [131] and 
the BCT training materials were employed to create an 
accurate and suitable coding process for the BCT's taxonomy 
application. It was noted that equivalent research activities 
could have described the same standardised therapies based on 
earlier investigations in [132], [133]. But it was also noted that 
the interventions are described in a different way in the 
literature for every research, but with some BCTs having been 
identified in one study yet absent in another and vice versa. 
The present research uses an imputation approach to tackle 
these problems and recover the missing BCTs. 

Based on the three phases of all intervention data, an 
analysis was done to find the characteristics in [134]. In order 
to accomplish this, every application component's description, 
coding, as well as the platform itself, must initially specified. 
The imputation process was also used in a scenario where 
numerous studies evaluated a similar standardised 
intervention. Furthermore, the characteristics were divided 
into two categories based on the degree of engagement 
between the user and the application: interactive (two-way 
interaction) and passive (one-way interaction). A random 
sample of all application descriptions was used for these first 
two steps in order to assess their dependability. Third, each 
interactive and passive component was collected, examined, 
and discussed as a whole. These findings led to the 
identification of common themes between the interactive and 
passive components. After being divided into interactive and 
passive elements, the themes or clusters were given individual 
labels. 

D. Quality Evaluation 

To avoid the risk of biases in propagating a study, it is also 
essential to analyse the SLR data and assess its quality.  
Basically, an inadequately done study's outcomes could be 
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greatly influenced by a considerable bias from the research 
process, necessitating careful interpretation. Consequently, in 
order to produce an objective result in the SLR, these studies 
must be disregarded or at the very least acknowledged as such. 
It is also crucial to evaluate the strength of the evidence and 
any inherent bias in every research investigation using the 
correct standards. For the quantitative intervention analysis, 
the National Institute of Health and Care Excellence (NICE) 
quality evaluation checklist is employed to validate the quality 
of the chosen studies in [135]. It includes 27 items that allow 
for the evaluation of external and internal validity when each 
criterion was met, with "++" denoting the lowest bias risk or 
greatest level of quality. 

IV. SEARCH RESULTS AND ANALYSIS 

A. Scholarly Publications over Time 

Diabetes patients' self-management system seems to be a 
research study that will be crucial for society development in 
the future. In this part, the number of publications discovered 
over a fourteen-year period from 2010-2022 was selected. In 
Fig. 2, it shows how the quantity of papers has decreased 
during the last three years.  The number of articles published 
starts from one in 2010, gradually increased to 4 in 2013, 5 in 
2016, peaked to 7 in 2019 and afterwards rapidly declined to 1 
in 2020 and increased to 3 in 2022. 

B. Research Methods and Methodologies 

Researchers employed a number of methodologies, 
including mixed method analysis, non- randomized controlled 
observational study, randomized controlled observational 
study, single arm prospective study and quasi-experimental 
methods to analyse the data connected to online supporting 
systems for diabetes self-management. The majority of these 
researches were predicated based on randomized control 
study. Both qualitative and quantitative methodologies were 
used in combination to support each other in a certain study. 
The distribution of included papers across research approaches 
is shown in Fig. 3. 

As shown in Fig. 3, one study employed a quasi-
experimental single arm technique. Furthermore, 4 employed 

both observational study and non- randomized controlled 
observational study, 3 used single-arm prospective study, 6 
employed mixed method design study, 2 employed 
prospective quasi-experimental study, and majority of the 
study, 15 articles employed randomized controlled trial-based 
study. 

C. Publication Regions 

The articles in this review came from all over the world, 
namely US, China, Australia, India, Saudi Arabia, Norway, 
Netherlands, Malaysia, Germany, Finland, Iran, Indonesia, 
Switzerland, Denmark, Italy and Sweden. In Fig. 4, it shows 
that the majority of the selected articles, 13 articles (36%) met 
our criteria from the US followed by China with 4% and 
Australia with 3%, India, Saudi Arabia and Norway with 2% 
each, and Netherlands, Malaysia, Germany, Finland, Iran, 
Indonesia, Switzerland, Denmark, Italy and Sweden with 1% 
each respectively. 

The finding indicated that a large number of publications 
have been done for countries in the USA. The investigation 
was carried out in the Middle East, with a focus on Saudi 
Arabia. Furthermore, according to a WHO report, numerous 
individuals in Saudi Arabia have DM. 

 

Fig. 2. Total amount of publications based on year. 

 
Fig. 3. Studies included over research approaches. 

0

1

2

3

4

5

6

7

8
N

u
m

b
er

 

Year 

Number of articles 

0

2

4

6

8

10

12

14

16

Mixed Method

Design

Non-randomized

controlled

Observational   study

Observational study Prospective quasi-

experimental study

Randomized

Controlled Trial

Single arm

Prospective study

Quasi-experimental

Single-arm

N
o
. 

o
f 

st
u

d
ie

s 

Research methods 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 14, No. 9, 2023 

189 | P a g e  

www.ijacsa.thesai.org 

 

Fig. 4. Publication region/country. 

D. Intervention Durations 

Intervention duration in the reviewed articles ranged 
between 3 months and 24 months is showed in Fig. 5. More 
number of studies, 12 articles took approximately 3 months 
intervention duration, 10 articles took appropriately 6 months 
intervention duration, 6 articles took appropriately 12 months 
intervention duration, while rest of the 7 articles took more 
than 12 months of intervention duration. 

E. Scholarly Articles Based on Theories 

Fig. 6 shows the number of studies that have employed 
theory or model, ranging from Social Cognitive Theory (SCT) 
and Transtheoretical Model of Behavior (TTM) to Theory of 
Planned Behavior (TPB) and Health Belief Model (HBM). 
Other theories and models such as Self-Regulation Theory 
(SRT), Fogg Behavior Model, Cognitive Behavioral Therapy, 
COM-B model, IMB (Information-Motivation-Behavioral 
Skills Model), SDT (Self-Determination Theory), Just-in-time 
Adaptive intervention design, and Socio-material perspective 
have also been included. 

From the Fig. 6, it is observed that the Social Cognitive 
Theory (SCT), Transtheoretical Model of Behavior (TTM), 
and Theory of Planned Behavior (TPB) are the most 
frequently used theories/models among the studies, whereas 
some theories/models like Fogg Behavior Model, Cognitive 
Behavioral Therapy, SDT (Self-Determination Theory), Just-
in-time Adaptive intervention design, Socio-material and self-
efficacy model have been utilized in a limited number of 
studies. 

F. Scholarly Publications Based on Different Platform  

Fig. 7 shows the various platforms used in various studies, 
showcasing the diverse approaches in delivering interventions 
or conducting research. Mobile apps emerged as the most 
frequently utilized platform, accounting for 56% of the 
studies. The combination of mobile app and web app 
platforms was employed in 19% of the studies, highlighting 
the recognition of multiple platforms' advantages. A smaller 
proportion of studies relied on websites (14%), DVDs (5%), 
and a combination of Short Message Service (SMS) and Email 
and a combination of website and mobile app (3%). 

 

Fig. 5. Intervention durations. 

 

Fig. 6. Number of articles based on different theories. 
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Fig. 7. Number of articles based on different platforms. 

V. RESEARCH QUESTION OUTCOME 

RQ1- How well does diabetes management applications 

support and facilitate diabetic self-care practices? 

In general, mobile diabetes interventions have shown 
promise in improving short-term outcomes for individuals 
with diabetes [87], [88], [90]–[92], [96], [98], [99], [101], 
[114], [115], [124], [136]–[138]. These interventions typically 
involve the use of mobile applications (apps) or other digital 
tools to help individuals manage their condition, track their 
blood glucose levels, monitor physical activity, and provide 
educational resources.   Several studies have evaluated the 
effectiveness of mobile diabetes interventions over short-term 
periods (e.g., a few months to a year), and many have reported 
positive results that is short-term effectiveness [87], [88], 
[90]–[92], [96]–[98], [100], [101], [109], [114], [115], [124], 
[131], [136]–[138]. These interventions have been shown to 
improve glycemic control, increase self-management 
behaviors, enhance medication adherence, and promote 
healthy lifestyle choices, however, twelve interventions were 
short-term ineffective [91], [94], [98], [104], [105], [111], 
[113], [117], [139], [140]. Six interventions were long-term 
effective [92], [98], [110], [111], [136], [137].  Finally, ten 
interventions were long-term ineffective [101]–[106], [113], 
[114], [118], [139]. For example, some studies have found that 
mobile apps with features like glucose monitoring, medication 
reminders, and dietary guidance can lead to improvements in 
HbA1c levels (a measure of long-term blood glucose control) 
in the short term. Additionally, mobile interventions that 
include real-time feedback, coaching, and personalized 
recommendations have shown effectiveness in motivating 
individuals to adopt healthier behaviors. However, it's worth 
noting that the long-term effectiveness of these mobile 
interventions may vary. Some studies have reported 
challenges in maintaining the positive effects over a longer 
duration.  Factors such as user engagement, adherence to the 
intervention, and sustainability of behavior change can 
influence the long-term effectiveness of these interventions. 
As technology advances and more research are conducted, it's 

possible that newer mobile diabetes interventions may have 
improved long-term outcomes. It's essential for researchers 
and developers to continue evaluating the effectiveness and 
sustainability of these interventions to ensure their long-term 
benefits for individuals with diabetes. 

RQ2- What are the prevailing methodologies and techniques 

commonly utilized in the realm of diabetic self-care 

management to facilitate behavior modification? 

The term "behavioural change techniques" (BCTs) refers 
to discrete, observable, and repeatable elements of 
interventions intended to influence behaviour [131]. BCTs are 
a part of an intervention meant to change or restructure the 
causal mechanisms that control behaviour. The BCT 
Taxonomy, developed by Michie et al. in 2013, is a 
classification system for 93 hierarchically clustered 
approaches. Behavior change techniques are specific strategies 
or methods used to facilitate behavior change in individuals. 
These techniques are often employed in various fields, 
including healthcare, psychology, and public health, to 
promote positive behavior changes and support individuals in 
achieving their goals.  BCTs can be used to modify a wide 
range of behaviors, including health behaviors like smoking 
cessation, physical activity, medication adherence, and dietary 
changes. They can be applied in individual counseling 
sessions, group interventions, digital health programs, or self-
help materials. Behavior change techniques are designed to 
target specific determinants of behavior, such as motivation, 
self-efficacy, knowledge, and environmental factors. They are 
evidence-based and grounded in theories of behavior change, 
such as the Transtheoretical Model, Social Cognitive Theory, 
and the Theory of Planned Behavior. 

Over the course of all the interventions examined, a total 
of thirty separate behaviour change methods (BCTs) were 
discovered, average 11.6 BCTs per intervention. Ten of these 
behaviour modification strategies were used in at least 55 per 
cent of both short and long-term interventions. In particular, 
behavioural goal-setting was used in 58.33% of interventions 
and was acknowledged in 75% of cases for both the short- and 
long-term categories. In 61.11% of the therapies that were 
considered, problem-solving was present, and its success was 
rated as being 75% short-term and 100% long-term. Defining 
outcome-related goals was another method that was used in 
61.11% of all interventions, with recognition rates of 85% and 
68.75% for short-term and long-term efficacy, respectively.  
Feedback on behaviours was noted in 61.11% of all 
interventions, with the rate of recognition for short and long-
term interventions being 85% and 68.75%, correspondingly. 
In 80.56% of interventions overall, 100% of short-term 
treatments and 81.25% of long-term interventions showed 
evidence of the self-monitoring of behaviour technique. In line 
with this, the method of self-monitoring behavioural outcomes 
was recognised in 100% of short-term interventions and 75% 
of long-term interventions, or 77.7% of all interventions. 
Additionally, the undefined type of social support was 
recognised in 61.11% of all interventions, 95% of short-term 
interventions, and 62% of long-term interventions.  Also noted 
in 50%, 55.56%, and 58.33% of all treatments, respectively, 
were strategies including informing participants about the 
potential health effects of their actions, citing reliable sources, 
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and modifying environmental signals. As mentioned in (see 
Fig. 8), for short-term and long-term interventions, 

respectively, the recognition rates for these approaches were 
65%, 80%, and 90%. 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Fig. 8. BCT interventions (a) Goal and planning cluster, (b) Feedback and monitoring cluster, (c) Shaping knowledge, (d) Social support cluster. 
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Fig. 9. Ten identified BCTs. 

Fig. 9 depicts that the Goal setting (behavior) and 
problem-solving techniques are consistently employed in both 
short-term and long-term interventions, with percentages 
ranging from 75% to 100%. This suggests their recognized 
effectiveness in promoting behavior change. Goal setting 
(outcome) is more frequently utilized in the short term (85%), 
while its usage decreases slightly in the long term (68.75%), 
indicating a potential shift in focus over time. Feedback on 
behavior and self-monitoring of behavior are consistently 
utilized BCTs, highlighting their importance in promoting 
awareness and accountability. For both short-term and long-
term therapies, the percentages range from 75% to 100%. 
Self-monitoring of behavior's result(s) is heavily used in the 
short term (100%) but less so in the long term (75%), 
suggesting a possible change in focus across various stages of 
behaviour change. Short-term (95%) but long-term (62.50%) 
use of social support (unspecified) declines, implying a 
potential shift to more focused types of social support with 
time. There are differences in percentages between short-term 
and long-term treatments when it comes to the use of 
information on health effects, reliable sources, and adding 
things to the environment. This implies that according to the 
particular environment and intervention goals, their efficacy 
and significance may change. 

1) Effectiveness in short term: In comparison to long-term 

therapies, which used an average of 7.8 BCTs per intervention 

(range from 1 to 16), short-term interventions used an overall 

of 19 BCTs each intervention (range from 0 to 20). Self-

monitoring of behaviours and self-monitoring of the results of 

behaviours were two behavioural change theories that were 

identified significantly more frequently in short-term 

therapies. 

 

Fig. 10. Effectiveness in short-term. 

As depicted in Fig. 10, the effectiveness of this BCT in the 
short term in self-monitoring of behavior is reported to be 
81%. This suggests that when individuals actively monitor and 
track their behaviors, they are more likely to engage in 
positive self-care practices. While, the effectiveness of this 
BCT in the short-term self-monitoring outcome of behaviour 
is reported to be 75%, which implies that when individuals 
regularly track and observe the outcomes of their self-care 
behaviors, they can better understand the impact of their 
actions and make adjustments as needed. 

75% 75% 75% 

100% 

85% 

68.75% 
75% 75% 

100% 

81.25% 

100% 

75% 

95% 

62.50% 65% 
68.75% 

80% 

43.75% 

90% 

56% 

0%

20%

40%

60%

80%

100%

120%

 In Short Term  In Long Term

P
r
e
c
e
n

ta
g

e
 

Ten Identified BCTs 

Goal setting (behavior) Problem-solving

Goal setting (outcome) Feedback on behavior

Self-monitoring of behavior Self-monitoring of outcome(s) of behavior

Social support (unspecified) Information about health consequences

Credible source Adding objects to the environment

81% 

75% 

71%

72%

73%

74%

75%

76%

77%

78%

79%

80%

81%

82%

 In Short Term

Effectiveness in Short Term 

Self-monitoring of behavior

Self-monitoring of outcome(s) of behavior



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 14, No. 9, 2023 

193 | P a g e  

www.ijacsa.thesai.org 

2) Effectiveness in long term: In contrast to the 19 BCTs 

per intervention (range from 0 to 20) needed to achieve short-

term efficacy, interventions that were long-term effective 

employed an average of 7.8 BCTs (ranging from 1 to 16). 

Two BCT found with noticeable higher frequency include 

action planning with 93.75%, and information about 

antecedents with 87.5%. As depicted in Fig. 11, the 87.50% 

effectiveness suggests that providing information about 

antecedents can be beneficial in promoting sustained behavior 

change and long-term self-care management. While, the 

93.75% effectiveness indicates that when individuals engage 

in detailed action planning, they are more likely to maintain 

consistent self-care behaviors over an extended period. 

 
Fig. 11. Effectiveness in long-term.  

RQ3: Which theoretical frameworks and models can be 

effectively employed to underpin and guide the progress and 

application of diabetes self-care management applications? 

Multiple theoretical frameworks are frequently used to 
develop and assess public health interventions that aim to 
modify behaviors. The Health Behaviour Model examines a 
person's impression of a health problem's severity and 
vulnerability, in addition to the perceived advantages and 
challenges of implementing preventative behaviors. The TTM 
suggests that when changing behaviours, people go through 
phases of transformation. It emphasizes how crucial it is to 
adjust therapies depending to a person's level of progress. The 
Theory of Reasoning asserts Action/Planned Behaviors (TPB), 
a person's attitudes, personal standards, and perceived 
behavioral control all have an impact on their decision to 
engage in a behavior. It places a strong emphasis on how 
societal pressures and a person's beliefs might affect their 
behaviour. According to the Social Cognitive Theory (SCT), a 
person's behaviour, personal characteristics, and external 
factors all interact in a reciprocal manner. It emphasizes the 
significance of self-regulation and observational learning in 
behavior change. It also recognises that varieties of variables 

such as those at the individual, interpersonal, communal, and 
societal levels, have an impact on behaviors. It highlights how 
these levels interact and the necessity of therapies that focus 
on several levels at once. 

An overall of 29 interventions made reference to a 
theoretical underpinning for their design, whereas the other  
seven interventions made no such mention. Different 
behavioural change theories were used in the reviewed 
articles,  which include  Social Cognitive Theory       [141], 
[142], Theory of Planned Behaviour [143], [144], 
Transtheoretical Model (TTM)  [145], [146] [147], Self-
determination Theory [148] , Information- Motivation-
Behavioral Skills Model [142], Health Belief Model [144], 
[149]. Furthermore, COM-B model [150], Just-in-time 
Adaptive intervention design [151], Fogg Behavior Model 
[146], Self-efficacy [152] have been used in diabetes related 
interventions design.  Twenty-nine interventions were 
supported (informed) by one theory or more theories. Some 
studies used several theories [142]–[144], [146], [148], [150], 
[153]–[166], while other interventions used a single behaviour 
theory [141], [151], [152], [165], [167]–[171]. 

Based on the reviewed articles, the most popular theories 
used in the studies were: Social Cognitive Theory (SCT) 
[141], [142], [153]–[157], [159]–[162], [164], [166], [172], 
[173] and the Transtheoretical Model of Behaviour Change 
(TTM) [144], [146], [154]–[157], [159], [160], [162], [163], 
[166], [169], [172]–[175]. SCT, which theorises knowledge 
gaining through social awareness and considers self-efficacy 
as one of the main channels of goal actualization, was used in 
16 articles. TTM, which emphasizes changes as the 
progressive venture through pre-contemplating of behaviour 
change to behaviour maintenance [144], was informed in  17 
articles. The Fig. 6 illustrate the distribution of the health 
behavioural theories in the reviewed articles. 

According to Webb et al. [176] and Van Rhoon et al. 
[177], the Social Cognitive Theory and the TTM were among 
the most frequently utilised conceptual bases. On the other 
hand, the Theory of Planned Behaviour (TPB) represented one 
of the more often cited frameworks of theory in Webb et al.'s 
study [176]. Chao, Lin, and Ma [178] and Kusnanto et al. 
[179] utilised concept only as an evaluation metric, while 
those that used concept as a component of the research design 
provided just a cursory description of how treatments were 
incorporated into the relevant theory. 

Future study should focus on this issue, perhaps 
highlighting the importance of building a theoretical 
knowledge of the probable procedure for eliciting behaviour 
change at the outset of the conceptualization of an approach in 
[180] and, using Michie and Prestwish's description of the 
'standardized' contribution of concept in [181]. Researchers in 
the future ought to be able to assess the efficiency of the role 
of concept in these kinds of interventions as well as possibly 
the relationship among the amount of theory utilised and the 
changes in behaviour and corresponding health outcomes. 
This could be possible with an explicit, systematic, and 
relatively consistent overview of the part of concept in the 
planning and creation of the intervention. 
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The management of sicknesses and overall well-being is 
clearly aided by self-care applications created utilizing health 
behavioural change techniques. These programmes are 
effective at encouraging patients to better adhere to their 
prescription regimens, encourage self-care, enhance their 
health, and lessen their despair. A number of investigations 
were undertaken to assess the accessibility of the programmes, 
and it was determined that these self-care apps were mainly 
simple to comprehend and utilize since the patients felt 
comfortable utilizing them and completing the necessary 
chores. Additionally, self-care behaviours and prevalent 
concepts employed in their creation have been identified. 
These concepts encompass the following: the Theory of 
Planned Behaviour, the model of health beliefs, Cognitive 
Behaviour Therapy, Self-Care Behaviour, Motivational 
Interviewing, and behaviour changes.  Finding the health 
behaviour change paradigm that has been employed in 
previous research more frequently would be fascinating. 
According to the results of the investigations, every theory has 
been applied continually, whether solely or in conjunction 
with other approaches. 

RQ4- What common aspects do diabetic self-care 

management programmes use today to effectively and 

completely treat the disease and empower patients? 

Thematic analysis [182], was executed across three phases 
to uncover patterns within all interpolated data points. 
Initially, comprehensive explanations and codes were 
provided for every application components and its 
corresponding platform. Additionally, in cases where multiple 
studies evaluated identical standardized interventions, the 
imputation process was carried out. Subsequently, 
characteristics were classified according to the degree of 
engagement between the user and the application, categorized 
as either interactive (involving two-way interaction) or passive 
(involving one-way interaction). To test for dependability, we 
finished the initial two phases on an instance of randomly 
selected app specifications. Furthermore, all both active and 
passive characteristics were gathered, analyzed, and debated 
jointly. These findings led to the identification of common 
themes between the interactive and passive components. The 
interactive or passive characteristics of the themes or clusters 
were afterwards classified and labelled in accordance with 
each theme. In particular, several kinds of mobile and web-
based therapies have tools for monitoring blood sugar, diet 
calories, and body weight, as well as alerts for remembering to 
take medications or schedule medical appointments. Consider 
dividing the characteristics into interactive and passive ones. 

3) Digital feature descriptions: The different digital 

passive features are utilized in health interventions. Health and 

lifestyle information and advice provide educational materials 

on topics like healthy eating, physical activity, and stress 

reduction. Activity tracking involves tools like pedometers 

and accelerometers to record physical activity, while 

reminders and prompts send notifications to remind 

participants of specific tasks. Diet tracking allows participants 

to record their dietary behaviors, including calorie counting 

and food diaries. Weight and bio-measure tracking involve 

tools like digital scales and blood glucose monitors to track 

body weight and biological measures. These features offer 

one-way interaction without active feedback. 

Previous assessments of self-care apps have examined how 
the effectiveness of these applications is linked to their 
attributes in managing diabetes. Applications that 
demonstrated substantial effectiveness incorporated both 
passive and interactive features, while those with less 
pronounced effects tended to rely solely on passive attributes 
[183]. Passive attributes don't require user interaction, whereas 
interactive attributes involve real-time user engagement. In 
another investigation [184], diverse attributes in self-care apps 
were explored. This study revealed that interactive attributes 
were notably more successful than passive ones in enhancing 
medication adherence among individuals with type 2 diabetes. 
Nonetheless, this study exclusively concentrated on type 2 
diabetes management, leaving uncertain the most efficacious 
features across various applications. Interactive elements 
encourage engagement and active involvement in programmes 
for a healthy lifestyle. The data shows that gamification, 
automatic feedback, social media and support, online medical 
coaching, and educating about healthy living all incorporate 
interactive components. Passive features include tracking 
nutrition, weight and measurements, suggestions and alerts, 
information on wellness and lifestyle, and activity monitoring. 
These elements are essential for providing people with 
information and insights so they may choose their lifestyle and 
health with knowledge. For instance, the majority of 
interventions incorporate health and lifestyle information, 
demonstrating the value of this information in educating 
people about several facets of their well-being  [183]. 

The passive features include activity tracking, weight, 
biometric measurements, diet tracking, reminders and prompts 
and health and style information. From Fig. 12(a), it is 
observed that Health and lifestyle information is a commonly 
included passive feature in both short-term and long-term 
interventions. It is present in 58.33% of all interventions, 65% 
of short-term interventions, and 81.25% of long-term 
interventions. Activity tracking is another frequently 
incorporated passive feature, with 52.78% of all interventions 
including it. In the short term, all short-term interventions 
(100%) utilize activity tracking, while it decreases to 43.75% 
in the long term. Reminders and prompts are included in 
47.22% of all interventions. They are used in 70% of short-
term interventions and 56.25% of long-term interventions. 
Diet tracking is present in 41.67% of all interventions. It is 
used in 80% of short-term interventions but decreases 
significantly to 12.5% in the long term. Weight and measure 
tracking is utilized in 44.44% of all interventions. In the short 
term, 75% of interventions include this feature, but it drops to 
6.25% in the long term. On average, short-term interventions 
have a higher number of passive features per intervention 
(3.81) compared to long-term interventions (2). 
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Fig. 12. (a) Passive features intervention and (b) Interactive features intervention. 

The capabilities that are interactive include social media 
and support, automated feedback, lifestyle lessons, 
gamification, interactive wellness and online health 
instruction, and social networking sites. From Fig. 12(b), it is 
observed that Interactive health and lifestyle lessons are a 
commonly included interactive feature, present in 55.56% of 
all interventions. In the short term, 60% of interventions 
incorporate this feature, while in the long term, it decreases to 
37.5%. Social media and support is another frequently 
included interactive feature, with 52.78% of all interventions 
including it. In the short term, 70% of interventions utilize 
social media and support, and in the long term, it remains high 
at 56.25%. Online health coaching is present in 50% of all 
interventions. It is used in 80% of short-term interventions but 
decreases significantly to 6.25% in the long term. Automated 
feedback is utilized in 36.11% of all interventions. In the short 
term, 40% of interventions include automated feedback, but it 
is not present in any of the long-term interventions. 
Gamification is the least frequently incorporated interactive 
feature, present in only 5.56% of all interventions. It is used in 
15% of short-term interventions and 18.75% of long-term 
interventions. On average, short-term interventions have a 

higher number of interactive features per intervention (2.52) 
compared to long-term interventions (1). 

RQ5: What are the intricate challenges encountered in the 

current landscape of diabetes self-care applications, and what 

are the anticipated future directions and potential 

advancements? 

While many diabetic self-management software 
programmes offer features like tracking diet and exercise, it's 
noteworthy that type 2 diabetes is frequently associated with 
insufficient dietary intake and insufficient physical activity. 
The features of machine learning (ML) or AI-powered dietary 
recommendation and planning, clinical support, fitness 
tracking, visualizing blood pressure, calorie expenditure 
estimation, and behavioural intervention (BI) techniques, still 
clearly have shortcomings. Additionally, most of these apps 
lacked well-recognized research underpinnings and ideas, 
including the nudge theory, which would add credibility. As a 
result, some diabetic self-management software programmes 
may not successfully help patients manage their condition on 
their own. It's interesting to note that none of these 
applications includes a food monitoring system powered by 
ML or AI, a system for providing individualised nutrition 
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advice, or a platform for meal recording (micronutrient 
detection) powered by AI using picture analysis. For diabetics 
to avoid hypo- or hyperglycemic episodes, improved nutrition 
management systems can significantly improve glycemic 
control [128]. These programmes, however, lack thorough 
feedback systems, such as organised behavioural agreements, 
consistent self-monitoring tracking, and goal setting. Based on 
the system's learned insights from recent data and 
preprogrammed guidelines, this input is customised for 
patients. Additionally, the majority of applications do not have 
AI-driven tools like insulin dose calculators that are intended 
to help patients make informed decisions by offering advice 
on activities, diets, and medications. 

In future, a comprehensive self-care application for 
diabetes could be envisioned, encompassing both basic and 
advanced functionalities. This application would encompass 
elements like nutrition, blood glucose monitoring, clinical 
support, physical activity tracking, medication management, 
and tailored features. Moreover, this proposed diabetes self-
care app would adopt an extensive feedback mechanism, 
fostering effective communication with all involved parties. 
Additionally, it would integrate behavioral intervention 
techniques guided by theories and artificial intelligence, 
promoting prolonged adherence to patients' self-care 
regimens. 

VI. DISCUSSION 

A total of 36 therapies from multiple investigations were 
analysed and evaluated for this research. The SLR seeks to 
compile and evaluate the literature on diabetic self-care apps 
in order to assess the effectiveness of treatments for diabetes 
management. The Systematic Literature Review also looks for 
the best behavior change methods (BCTs) and application 
features that are frequently employed in the research 
investigations that are already out there. This study showed 
that, in the short term, a substantial number of diabetic self-
care strategies resulted in noticeable weight loss, as evidenced 
by an average weight reduction of at least 3% from the 
original level, based on the evaluations that were chosen. 
However, after taking into account the longer time, the 
majority of therapies did not meet the clinically significant 
threshold of 5% weight loss. Previous reports [9]–[11], [128], 
[129] on the effectiveness of diabetes self-care applications 
found similar results and heterogeneity among studies. 
According to earlier research [121], applications that used 
more behaviour change methods (BCTs) typically had higher 
efficacy. Within the interventions, seven typical behaviour 
modification strategies were found, including goal 
formulation, self-monitoring, feedback on behaviour, 
problem-solving outcome, self-monitoring, and social support. 
The suggested behavior modification elements listed in the 
IMAGE toolkit for diabetes prevention are in line with these 
identified BCTs, which is significant [185]. The most 
successful behavior change method involves participants in 
problem-solving activities that encourage them to come up 
with potential behavioural modification methods, choose the 
best one, and implement it. According to the research, 
applications that included more behavior change methods 
were generally more likely to be more successful. 
Furthermore, consistent patterns of Behavior Change 

Techniques (BCTs) were identified in both long-term and 
short-term therapeutic interventions. Notably, interventions 
with a higher number of distinctive attributes exhibited greater 
effectiveness, aligning with behavior change strategies. 
Similar findings were documented in studies [186] and [187], 
illustrating that self-care applications yielded enhanced 
efficacy in diabetes management through the incorporation of 
interactive features. Three elements have been frequently 
mentioned as useful interventions, indicating that they may 
make up an efficient core collection that would serve as the 
foundation for all subsequent applications.  

In order to overcome the constraints to face-to-face 
interventions' connectivity, self-care applications have been 
developed. According to the present research, interventions 
that use more BCTs and characteristics are more effective, and 
because of their enhancing capabilities and adoption rates, 
websites and smartphones might serve as the best platforms 
for these strategies. Given that these behaviors are similarly 
comparable to the evidence-based treatment, that mostly 
depends on how the concepts are applied in the intervention 
layout, health behavioral theories have been shown to be an 
essential strategy for promoting behavioural modifications 
such as physical activity and nutritious eating [188]–[190]. 
While technology has the potential to positively impact self-
care in diseases like diabetes, it alone is not enough. Effective 
outcomes rely on tailoring information appropriately and 
ensuring patients are highly motivated [191]. According to 
research, the broad implementation of BCTs, features, and 
theories into mobile and web-based therapies increases their 
effectiveness [188], [189]. Because there has been less prior 
research in this field, the creation of self-care interventions is 
an essential and developing direction in information science. 
However, current studies in the sector have shown that 
programmes created with the integration of BCTs and 
behavioural change theories produce better clinical results in 
[188], [189]. It may be concluded that in order to attain long-
term effectiveness and help users reach their therapeutic goals, 
an ideal self-management intervention should incorporate 
BCTs and behavioural health theories during the design 
process. 

Theoretical frameworks for influencing behaviors to 
improve medical results are crucial. Due to their ability to 
provide light on human behaviour and change, these theories 
are crucial components of successful intervention. By 
incorporating methods for behavioral change, these theories 
could be utilised in the creation of fresh apps. Researchers 
offer encouraging recommendations for developing, putting 
into practice, and assessing health promotion programmes that 
might be incorporated into the creation of self-care 
interventions dealing with health-related behaviours  [187]. 
BCT-based therapies may be employed to encourage users to 
improve their health-related behaviours [131]. 

Any health support programmes that include more 
behavioral change theories are thought to be more successful 
at achieving the intended behavioral change. Many research 
investigations have looked into how health behavioral change 
theories could be included into the creation of medical 
assistance apps. However, few researches have focused on 
such incorporation in prediabetes self-care strategies. 
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According to the findings of the prediabetes research, it would 
be achieved to avoid diabetes and manage prediabetes—but 
only when prediabetics are inspired to take charge of their 
well-being by altering their attitudes through self-care 
behaviors. In the present research, examine the efficacy of 
existing theories of health behavior change as they are applied 
to prediabetes therapies worldwide and assess the efficacy of 
self-care apps that combine these concepts.  The development 
of self-care strategies that target behaviours associated with 
health could be influenced by behavioural change concepts 
and approaches, which offer promising principles for creating, 
carrying out, and evaluating health promotion programmes 
[192]. Understandings how individuals act and modification 
could assist us achieve better health effects, according to 
behavioural change concepts [64]. Incorporating ideas of 
wellness behavior modification into the creation of healthcare 
applications has been the subject of several research. 
However, few researchers have focused on this inclusion in 
diabetic self-care programs [91], [93]. According to the 
findings of the mellitus research, managing and preventing 
diabetic is only feasible if individuals are inspired to take 
control of their well-being by altering their attitudes through 
self-care behaviors. As a result, researchers advise the 
investigators to create diabetes self-management software that 
includes both simple and sophisticated features, including 
dietary advice, fitness advice, calorie prediction, and insulin 
bolus calculations. The software should also facilitate 
stakeholder communication, incorporate theory based on 
artificial intelligence that improves the programme's 
effectiveness in managing diabetes, and allow diabetic patients 
to commit to their self-management regimens progressively 
over time. 

As previously mentioned, this study's investigation of the 
effectiveness of self-care applications for managing diabetes 
and the effects of the BCTs and application features is one of 
its contributions. As a result, the information obtained from 
the examined papers was presented and organized using a 
narrative synthesis technique, with tables that summarised the 
descriptive analysis and statistical data. The data are more 
than adequate to perform a complete meta-analysis, but, the 
majority of the examined articles included in the primary 
efficiency analysis of the therapies did not present a 
percentage of weight loss and other essential requirements. 

Furthermore, it was believed that body weight and 
glycemic status (A1c) were the main outcomes of importance. 
Due to its relationship to diabetic issues and the fact that 
diabetic self-care research commented on it more often than 
publications in other fields, body weight was seen as the major 
measure of success [193]–[195]. Since this value is considered 
to be clinically important [196] and usually complies with 
standards of weight loss for twelve-month diabetes self-care 
therapy [195], [197]. and the effectiveness of the intervention 
was assessed in terms of an average weight loss of fewer than 
five per cent from the starting weight. 

In essence, interventions lasting less than six months were 
deemed successful if an average weight loss of over 3% 
occurred within this timeframe. For interventions extending 
beyond twelve months, success was determined if an average 
weight reduction of 5% or more was achieved within a twelve-

month follow-up period. Based on these criteria, the 
applications in the studies under review were categorized as 
either short-term effective, short-term ineffective, long-term 
effective, or long-term ineffective. Specifically, interventions 
exceeding twelve months were grouped into short-term (ST) 
and long-term (LT) follow-ups. The study investigated 
relationships between types of Behavior Change Techniques 
(BCTs) and intervention attributes identified in long-term 
compared to short-term interventions. Similar to pertinent 
findings in reference [196], effective BCTs and features were 
identified for each respective time (ST or LT) if present in a 
minimum of 55% of effective interventions. 

VII. CONCLUSION 

This study focused on assessing the impact of self-care 
apps, particularly those integrating Behavioral Change 
Techniques (BCTs) and related concepts, in managing 
diabetes compared to standard treatment. The findings from 
the analysis of various studies suggest that the use of self-care 
apps can lead to improvements in A1c levels and weight loss 
for individuals with diabetes when compared to standard care. 
These results align with previous research, reinforcing the 
potential benefits of self-care apps in diabetes management. It 
also demonstrated that previous studies that utilised behavioral 
health concepts and BCTs in the creation of diabetic self-
management treatments tended to be more successful.  
Importantly, the analysis highlights that the incorporation of 
BCTs and related concepts into interventions is associated 
with a reduction in A1c levels. This underscores the 
significance of integrating these strategies into self-care 
applications, even though the precise influence on application 
features can sometimes be unclear. 

A. Limitations and Future Directions 

After determining the possibility for incorporating BCT 
theories and practises into the creation of self-management 
interventions, it is vital to build a paradigm for creating 
successful self-care programmes based on particular BCT. As 
a foundation for developing future applications, it is also 
necessary to explicitly elaborate on the use of BCTs and 
concept. While this systematic literature review (SLR) 
provides valuable insights, it's important to acknowledge its 
limitations. The studies included in this review varied in terms 
of methodology, participant characteristics, and intervention 
design, which may introduce heterogeneity into the findings. 
To build on these findings, future research should consider 
more standardized methodologies and explore the long-term 
effects of self-care apps. Furthermore, research should focus 
on elucidating the specific mechanisms through which BCTs 
and related concepts influence the efficacy of self-care 
interventions for diabetes management. Such efforts could 
provide a clearer foundation for the development of more 
effective self-care programs and applications in the future. 
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