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Type 2 diabetes mellitus (T2DM) management demands innovative strategies that 
address its complex nature. Telerehabilitation and conventional rehabilitation, 
which utilize wearable devices, represent promising avenues in this regard. This nar­
rative review synthesizes the current literature to comprehensively compare these 
modalities in terms of accessibility, monitoring mechanisms, patient adherence, 
cost-effectiveness, and social support. Telerehabilitation offers unparalleled 
convenience, real-time monitoring, and personalized feedback through wearables, 
thereby fostering greater patient engagement and adherence compared to 
conventional rehabilitation. However, conventional rehabilitation provides face-to-
face interactions, immediate feedback, and a more personalized touch, albeit with 
logistical challenges and higher costs. This review emphasizes the significance of 
patient preferences, technological access, and healthcare infrastructure in selecting 
the appropriate approach. It also calls for further research into long-term outcomes, 
cost-effectiveness, and the optimal integration of wearable technology in diabetes 
management programs. Ultimately, both telerehabilitation and conventional 
rehabilitation demonstrate considerable potential in empowering individuals with 
T2DM, underlining the imperative for tailored and patient-centric interventions 
in diabetes care. The review also stresses the significance of integrating patient 
preferences and their level of comfort with technology when deciding on treatment 
approaches. It also takes into account the diverse socioeconomic contexts and 
healthcare infrastructures globally, which can affect the viability and efficacy of 
both telerehabilitation and conventional rehabilitation. Moreover, the integration 
of wearable technology in diabetes management programs holds promise for 
enhancing self-management capabilities and promoting healthier lifestyles. 
However, it is essential to tackle prospective discrepancies in access to these 
technologies and ensure fair distribution. Looking forward, ongoing research efforts 
should focus on justifying long-term outcomes, optimizing cost-effectiveness, and 
refining implementation strategies to maximize the benefits of both modalities.
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Highlights

·  Telerehabilitation and wearable-based rehabilitation strategies are increasingly recognized 
for their positive impact on managing type 2 diabetes mellitus. These approaches 
enable individuals to engage in guided physical activity and self-care routines from the 
comfort of their homes, making diabetes management more accessible and sustainable. 
Telerehabilitation involves remote supervision through video calls, mobile apps, or online 
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platforms, allowing healthcare providers to deliver tailored 
exercise regimens and lifestyle guidance. 

Introduction

Type 2 diabetes mellitus (T2DM) is  a global  health 
concern with a steadily increasing prevalence that poses 
significant challenges to healthcare systems worldwide. The 
multifaceted nature of T2DM necessitates comprehensive 
management strategies that encompass lifestyle modifications, 
pharmacotherapy, and ongoing monitoring of key health 
indicators [1]. In recent years, the convergence of healthcare and 
technology has sparked innovation in diabetes management, 
particularly through the utilization of wearable devices in 
rehabilitation programs.

The use of wearable technology in both telerehabilitation 
and traditional rehabilitation has shown promise in improving 
the management of T2DM [2]. During telerehabilitation, 
which uses digital and telecommunication platforms to deliver 
rehabilitation interventions remotely, patients can participate in 
the recommended activities from the comfort of their homes [3]. 
Wearable technology is used in conjunction with this strategy 
to monitor physiological data in real-time and give patients 
and healthcare professionals insightful feedback. Conventional 
therapy, in contrast, usually entails in-person sessions held in 
medical facilities or specialist rehabilitation centers [4]. Wearable 
technology is, nevertheless, being added to these sessions more 
frequently in order to support data gathering, monitoring, and 
customized feedback.

This narrative review seeks to provide a comprehensive exa
mination of the comparative effectiveness of telerehabilitation 
and conventional rehabilitation with wearable devices in 
T2DM management. By synthesizing the existing literature 
and empirical evidence, we aim to elucidate the strengths 
and limitations of each approach across various dimensions, 
including accessibility, monitoring mechanisms, patient 
adherence, cost-effectiveness, and social support [5]. Through 
this exploration, we offer insights that can inform decision-
making processes for healthcare providers, policymakers, and 
individuals living with T2DM.

Moreover, this review adds to the larger conversation about 
how technology-driven solutions might be integrated into the 
treatment of chronic illnesses [6]. We intend to encourage more 
research and innovation in this field by showcasing the potential 
of wearable technology and telerehabilitation in T2DM care. 
Our ultimate objective is to further our knowledge of the best 
approaches to managing T2DM and to enhance the lives of 
those who are impacted by this common and difficult illness [7].

It is impossible to overestimate the significance of exercise 
and physical activity (PA) in the management of  T2DM. 
Exercise is essential for preventing and managing T2DM and its 
associated problems, in addition to dietary and pharmaceutical 
therapies [8]. According to current guidelines, people with 
T2DM should perform weight training 3 times a week in 
addition to 150 minutes or more of moderate-intensity aerobic 
exercise each week [9]. There is evidence that going above these 
recommendations has a significant positive impact on blood 

sugar regulation and the prevention of cardiovascular illnesses 
[10].

In addition, the detailed characteristics of T2DM pose extra 
challenges to consistent exercise compliance. Many people with 
T2DM face obstacles like erratic energy levels, neuropathy, 
muscular weakness, and joint discomfort, which can make 
PA difficult and uncomfortable [11]. Those with T2DM also 
frequently worry about hypoglycemia during or after exercise, 
which further discourages regular PA [12].

Exercise adherence is significantly hampered in T2DM 
patients by social and environmental factors as well. PA can 
be hindered by limited access to safe and appropriate exercise 
facilities, including parks or gyms, especially for individuals who 
live in low income or metropolitan regions [13].

Furthermore, a lack of social support—from friends, family, or 
medical professionals—can lower accountability and motivation 
for sticking to exercise plans.

In addition, people with T2DM faced previously unheard-
of difficulties in adhering to their exercise regimens at the start 
of the coronavirus disease 2019 pandemic [14]. Movement 
restriction, the closing of athletics facilities, and worries about 
viral spread interfered with PA routines, making sedentary 
behavior worse and jeopardizing metabolic health [4].

In order to effectively address these complex obstacles to 
exercise adherence in people with T2DM, extensive and custo
mized strategies are needed. A few possible strategies to address 
these obstacles include personalized exercise recommendations, 
instructions on controlling blood sugar levels while exercising, 
the availability of accessible and inclusive exercise options, and 
the use of technology-based interventions like online fitness 
programs or telehealth consultations [15].

Additionally, fostering supportive social networks and 
addressing systemic inequalities in access to resources and 
opportunities for PA are crucial steps in promoting long-term 
adherence to exercise among individuals with T2DM [16].

In addition, an individual's age, financial situation, educa
tional background, and real-world obstacles like employment 
obligations and long commutes to rehab facilities might 
make it more difficult for them to participate in inpatient and 
outpatient rehabilitation programs [10]. People from poorer 
socioeconomic backgrounds, for instance, might find it difficult 
to afford exercise equipment or fitness center memberships [17]. 
Elderly people might also have physical restrictions or a fear of 
getting hurt. Furthermore, people with hectic work schedules 
might find it difficult to find time to exercise [11].

Furthermore, mental health conditions including anxiety and 
depression can pose serious obstacles to exercise engagement 
for people with type 2 diabetes [18]. The psychological strain 
of dealing with a chronic illness such as diabetes, in addition 
to daily stressors, can discourage people from exercising [19]. 
Furthermore, people with comorbidities related to diabetes 
may be discouraged from beginning or continuing an exercise 
regimen due to misconceptions or worries regarding the 
possible hazards associated with exercise [20].

Exercise is viewed by many as requiring significant time 
and organizational and personal commitment. As a result, 
many T2DM patients are unable to benefit from organized 
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rehabilitation programs, which feeds the vicious cycle of poor 
illness management and increased risk of complications [21].

Given these challenges, there is an urgent need for tailored 
interventions and innovative approaches to promote exercise 
adherence among individuals with T2DM. Strategies aimed at 
addressing barriers to participation, such as offering flexible 
scheduling options, utilizing telehealth platforms for remote 
supervision and support, and providing culturally sensitive 
and personalized exercise plans, show promise in enhancing 
engagement and outcomes in T2DM management [22]. 
Furthermore, community-based projects, peer support groups, 
and educational initiatives can be extremely helpful in fostering 
an atmosphere that encourages frequent engagement in PA [23]. 
Healthcare professionals can empower people with T2DM to 
take control of their health and reduce the risks associated with 
this chronic condition by addressing the numerous barriers to 
exercise adherence [24].

A flow chart in Fig. 1 summarizes the difference between 
telerehabilitation and conventional rehabilitation.

Use of wearable devices among adults with 
T2DM

 
According to surveys conducted in the last 5 years, the use of 

wearable devices is increasing globally. One survey conducted 
in 2019 (Fig. 2) described 1,149 self-reported cases of diabetes 
mellitus among whom 51.2% of the patients were female, 59.3% 
were Caucasian, and 51.6% had a college degree. One quarter 
(25%) of wearable device users shared information with their 
healthcare practitioners. Similarly, a 2020 survey conducted by 
the American Diabetes Association found that approximately 
30% of  adults with T2DM use some form of  wearable 
technology. In 2022, around 25% of respondents said they used 
wearable technology, while approximately 40% reported using 
health apps and wearable devices in 2023 [25] (Fig. 2). Database 
of 2024 need to be updated.

Methodology

An electronic databases search, including PubMed, 

MEDLINE, and Google Scholar, was conducted to identify 
relevant studies published between 2010 and March 2024 for 
this narrative review. The primary question used to evaluate this 
study was, "Which mode of rehabilitation (telerehabilitation or 
conventional) is effective for T2DM patients?"

1. Inclusion and exclusion criteria

Studies were included if they examined the use of telereha
bilitation or conventional rehabilitation with wearable devices 
in T2DM management and provided relevant outcome 
measures. Studies were excluded if they were not available in 
English or lacked sufficient detail regarding the intervention 
and outcomes.

2. Keywords

MeSH keywords were used (Table 1).

Telerehabilitation

Accesibility of
convenince

Removes geographic
and transport barrier

Potential cost savings

Conventional
rehabilitaion

Close supervision
and feedback

In-person interaction
and customization

Social engagement
and prompt feedback

Telerhabilitaion vs.
conventional rehabilitation

Fig. 1. Telerehabilitation vs. conventional rehabilitation.

2019, 25%

2020, 25%

2022, 25%

2023, 40%

2019

2020

2022

2023

Use of wearable device among T2DM patients

Fig. 2. Use of wearable devices among type 2 diabetes mellitus (T2DM) patients 
from 2019–2023.
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Results

Both telerehabilitation and conventional rehabilitation 
approaches augmented with wearable devices hold promise 
in the effective management of T2DM. While comparative 
studies provide insights into their relative efficacy, addressing 
challenges and considerations is critical for optimizing their 
implementation and maximizing benefits for individuals with 
T2DM.

1. Telerehabilitation vs. conventional rehabilitation

A study has evaluated the effectiveness of telerehabilitation 
in T2DM management. They found that telerehabilitation 
interventions, utilizing wearable devices for remote monitoring 
and exercise prescriptions, resulted in significant improvements 
in glycemic control, PA levels, and quality of  life among 
individuals with T2DM [13].

In a study participants with T2DM were provided with a 
telerehabilitation program comprised of home-based exercise 
sessions that were monitored by wearable devices. The study 
reported a significant reduction in glycosylated hemoglobin 
(HbA1c) levels and improvements in cardiovascular fitness 
compared to those of the control group receiving standard care 
[25].

A study investigated the effectiveness of a conventional 
rehabilitation program augmented with wearable devices in 
T2DM management. Participants attended supervised exercise 
sessions at a rehabilitation center while wearing activity trackers 
and heart rate monitors. The results showed improvements 
in physical function, glucose control, and self-management 
behaviors [26].

Similarly, the impact of  a structured exercise program 
combined with wearable technology in individuals with 
T2DM. Participants attended regular exercise sessions led 

by physiotherapists while wearing activity trackers and 
receiving real-time feedback on their performance. The study 
demonstrated significant improvements in glycemic control, 
insulin sensitivity, and cardiovascular fitness [21,25].

An observational study by the effectiveness of telerehabilita
tion versus conventional rehabilitation with wearable devices 
in T2DM management. The results indicated comparable 
improvements in glycemic control and physical function 
between the 2 modalities, with telerehabilitation showing 
advantages in terms of accessibility and convenience [21].

A comprehensive review provided an overview of telemedi
cine interventions, including telerehabilitation, in diabetes 
care. The authors discussed various modalities of telemedicine, 
including remote monitoring, virtual consultations, and mobile 
health applications, and their impact on glycemic control, 
patient satisfaction, and healthcare utilization. While the review 
covered a broad spectrum of telemedicine applications, it 
includes insights into the effectiveness of telerehabilitation with 
wearable devices in T2DM management [27].

A study concluded that the role of wearable technology in 
diabetes management, including its application in rehabilitation 
programs. The review summarized studies investigating the 
role of wearable devices, such as continuous glucose monitors, 
activity trackers, and smart insulin pumps, in improving 
glycemic control, PA levels, and adherence to treatment 
regimens among individuals with diabetes. The authors 
highlighted the potential of wearable technology to enhance 
rehabilitation outcomes and support self-management in 
diabetes care [26].

It has been explored implementation science perspectives on 
telerehabilitation in diabetes care. The authors discussed factors 
influencing the adoption, implementation, and sustainability 
of  telerehabilitation interventions in real-world settings, 
including organizational readiness, stakeholder engagement, 
and policy considerations [28]. While the review focused on 

Table 1. MeSH keywords
Keywords

PubMed ("Telerehabilitation" [MESH]) AND "Diabetes Mellitus" [MESH] "Telerehabilitation" [MESH] AND "Diabetes Mellitus" [MESH] "Blood Glucose" 
[MESH] "Telerehabilitation" [MESH]) AND "Wearable Devices" [MESH] AND "Telerehabilitation" [MESH]) AND "Conventional Rehabilitation" 
[MESH] AND "Wearable Devices [MESH] AND" Type 2 Diabetes" [MESH] AND "Wearable Devices [MESH] AND "Conventional Rehabilitation 
” [MESH] “Wearable Devices [MESH] AND “Exercise” [MESH])

MEDLINE (MH "Telerehabilitation") AND (MH "Diabetes Mellitus") (MH "Diabetes Mellitus, Type 2") AND (MH "Wearable Devices) AND (MH 
"Conventional Rehabilitation") AND (MH "Blood Glucose") AND (MH "Exercise") 

MeSH, medical subject heading.

Effects of T2DM
management untilzing
wearable Technology

Improved glycemic
control

Physical activity
levels

Quality of life

Fig. 3. Primary outcome used for the management of type 2 diabetes mellitus (T2DM) with wearable 
devices.
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telerehabilitation broadly, it offered insights into the challenges 
and opportunities of  integrating wearable devices into 
rehabilitation programs for diabetes management [28].

Despite the promising results of  telerehabilitation and 
conventional  rehabilitation with wearable de vices in 
T2DM management, several challenges exist. These include 
technological barriers, patient adherence, reimbursement issues, 
and the need for healthcare provider training and support [29].

Additionally, the integration of wearable technology into 
rehabilitation programs requires careful consideration of 
privacy, data security, and regulatory compliance to ensure 
patient safety and confidentiality.

The primary outcome used to evaluate the management of 
T2DM with wearable devices is mentioned in Fig. 3.

Discussion

Wearable technology-based telerehabilitation and traditional 
rehabilitation have demonstrated the potential to enhance 
multiple facets of T2DM care. The benefit of telerehabilitation 
is accessibility; it allows people to take part in therapy 
sessions from a distance, removing obstacles like geographic 
location and transportation problems. Additionally, wearable 
technology allows for real-time monitoring of important health 
indicators, which makes tailored interventions and feedback 
possible. Research has indicated enhancements in glycemic 
control, PA levels, and overall quality of life for participants in 
telerehabilitation initiatives.

Wearable technolog y integration is advantageous for 
conventional rehabilitation as well, despite its more conventional 
approach. Face-to-face meetings have the advantage of close 
supervision, prompt feedback, and customized solutions 
according to each client's needs. Wearable technology improves 
progress tracking and monitoring, thereby enabling medical 
professionals to modify rehabilitation schedules as necessary. 
Conventional rehabilitation provides a more individualized and 
involved experience for participants, even though it might not 
be as convenient as is remote access [23]. 

 The distant accessibility of telerehabilitation fosters inclusion 
by giving people in underserved or rural areas access to 
specialized diabetes management programs that might not be 
offered locally. Many patients find it more realistic to participate 
because of the flexibility of scheduling remote sessions, which 
also lessens the strain of travel and accommodates busy lifestyles 
[23].

Additionally, the continuous monitoring facilitated by 
wearable devices enables early detection of  fluctuations 
in health parameters, prompting timely interventions and 
preventing potential complications. This proactive approach 
contributes to better long-term outcomes and empowers 
individuals to take an active role in managing their condition. 
Conventional rehabilitation, complemented by wearable 
technology, offers a hands-on approach that fosters a strong 
patient-provider relationship. In-person interaction allows for 
nuanced assessment of progress and challenges, facilitating 
tailored interventions that address individual needs effectively. 
Furthermore, the social support and camaraderie fostered 

in group rehabilitation settings can enhance motivation and 
adherence to treatment plans [17,29].

The comparison between telerehabilitation and conventional 
rehabilitation with wearable devices in T2DM management 
highlights several important considerations for optimizing 
patient care and improving outcomes in this chronic condition.

Accessibility and convenience

The benefit of telerehabilitation is that it allows people to 
receive rehabilitation treatments from a distance, circumventing 
obstacles like time, location, and transportation issues. Wearable 
technology offers convenience and flexibility by enabling people 
with T2DM to participate in rehabilitation activities from the 
comfort of their own homes. Conversely, some patients may 
find it logistically difficult to travel to medical facilities or 
specialist clinics for conventional rehabilitation. Nonetheless, it 
is crucial to guarantee fair access to telerehabilitation services, 
especially for people with low income or computer literacy [30].

Monitoring mechanisms and personalization

Wearable technology is used in both traditional rehabilitation 
and telerehabilitation to track important health metrics and 
provide tailored feedback. With the use of wearable technology, 
blood glucose levels, PA levels, and other pertinent data may be 
tracked in real-time, which helps with personalized treatment 
programs and exercise recommendations. Additionally, 
wearable technology facilitates data collection and remote 
supervision, which enables medical professionals to track 
patients' progress and modify interventions accordingly. To 
optimize its usefulness and efficacy, wearable technology 
integration into traditional rehabilitation may necessitate more 
training for medical personnel [31].

Patient adherence and engagement

Involving people with T2DM in rehabilitation programs 
is essential to attaining favorable health results. Wearable 
technology is used in telerehabilitation to provide interactive 
features, educational materials, and motivational assistance 
to encourage patients to stick with their treatment plans. 
Patients are empowered to actively participate in their health 
management through the use of  remote monitoring and 
feedback systems, which also promote self-management 
practices. In contrast, traditional rehabilitation allows for face-
to-face monitoring, social engagement, and prompt feedback 
from medical professionals, which promotes motivation and a 
sense of responsibility. Customized to each patient's preferences 
and needs, strategies to improve patient adherence may include 
goal-setting, incentive programs, and peer support networks 
[31,32].

Cost-effectiveness and sustainability

The comparative analysis of wearable device-assisted tradi
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tional rehabilitation and telerehabilitation based on wearable 
technology costs depends on a number of aspects, such as long-
term sustainability, reimbursement policies, and infrastructure 
requirements. Because telerehabilitation cuts down on travel 
costs, hospital overhead, and healthcare professional time, it may 
result in potential cost savings. Furthermore, telerehabilitation 
platforms' scalability enables a wider audience to receive 
services, especially in isolated or underprivileged areas. 
However, healthcare companies may face financial difficulties 
due to the initial cost of investing in IT infrastructure and 
continuing maintenance expenses. Conventional rehabilitation, 
in contrast, can offer prospects for higher income through 
direct service delivery but might also come with a larger upfront 
investment in facility equipment and staff training [33].

Social support and community engagement

For people with T2DM, telerehabilitation and traditional 
rehabilitation are equally important in building social 
support systems and community involvement. Platforms 
for telerehabilitation can host online peer support groups, 
educational workshops, and virtual group sessions, bringing 
people together via similar experiences and fostering a sense of 
community. Wearable technology facilitates social engagement 
by allowing users to communicate with peers and healthcare 
providers about their progress, accomplishments, and 
challenges. In a similar vein, traditional rehabilitation programs 
include chances for in-person communication, group activities, 
and community-based projects, which cultivates a sense of 
community and support among participants. There are various 
do and don’ts of both telerehabilitation and conventional 
rehabilitation, which are demonstrated in Fig. 4 [17,33].

Outcome variables

We evaluated the role of technology, and specifically mobile 
phones, on diabetes management, focusing on HbA1c as the 
main outcome measure. The study found a similar effect on 
glycemic control which reported decreases in HbA1c by 2% and 
1.1%, respectively, in the technology groups, with no significant 
difference between intervention and control groups. It 
emphasizes the importance of performance-based assessments 
over self-report assessments for accurate outcomes. The study 
used both HbA1c and the 6-minute walk test as outcome 
measures and adopted a conservative minimal important 
change criterion of ≥0.5% for HbA1c, as designated by diabetes 
care physicians for achieving successful glycemic control [25]. 
Another study also found that quality of life of diabetic patients 
improved as did general fitness and wellbeing [31].

Clinical relevance

The comparison of wearable technology-assisted traditional 
rehabilitation versus telerehabilitation in the management 
of  T2DM highlights the subtleties and complexity of 
contemporary healthcare delivery.

Several important judgments about the viability, efficacy, and 
ramifications of each technique can be made by analyzing the 
literature and empirical data.

There are 2 different but complimentary approaches 
to controlling T2DM: telerehabilitation and traditional 
rehabilitation using wearable technology. Utilizing wearable 
technology and communications technologies, telerehabilitation 
offers remote access to rehabilitation services while fostering 
accessibility, flexibility, and convenience. In contrast, wearable 
technology is used in traditional rehabilitation programs to 
improve intervention customization, monitoring, and feedback 

Challenges and
considerations

Telerehabilitation
Conventional
rehabilitation

Technological barriers

Patients Adherence

Regulatory compliance

Cost-effectivenes

X

X

X

X√

√

√

√

Fig. 4. Do and don’ts of both telerehabilitation and conventional rehabilitation.
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in traditional healthcare settings.

Main findings

First, in order to address each patient's unique requirements, 
preferences, and adherence challenges, both modalities place a 
high priority on individualized and patient-centered therapy.

Second, wearable technology is used by telerehabilitation 
systems to provide interactive features, educational materials, 
and remote support mechanisms, enabling people to actively 
participate in their health management.

Third, traditional rehabilitation programs encourage 
accountability and incentives among participants by providing 
social engagement, peer support, and prompt feedback.

Limitations and future implications

There are few randomized controlled trials and other types 
of research that previously addressed our question. Studies 
focusing on T2DM and wearable devices were also limited.

Utilizing wearable technology to improve monitoring, 
engagement, and results, the integration of wearable devices 
into rehabilitation programs signifies a paradigm shift in the 
management of T2DM. Wearable technology allows for data-
driven decision-making, remote monitoring, and real-time 
tracking of health metrics. This allows for more individualized 
interventions and treatment modifications. Additionally, 
wearable technology empowers patients, encourages self-
management practices, and gives them a sense of control over 
their health results.

Both traditional rehabilitation using wearable technology 
and telerehabilitation have advantages, but there are drawbacks 
as well. These include patient adherence, reimbursement 
rules, technology obstacles, and infrastructure issues in the 
healthcare system. A holistic strategy that includes stakeholder 
involvement, workforce training, and technology infrastructure 
investment is needed to address these issues. Furthermore, 
to maximize the potential of interventions, eliminate access 
inequities, and optimize their effectiveness, continued research 
and innovation are necessary.

Conclusion

In conclusion, telerehabilitation and conventional rehabilita
tion with wearable devices represent promising strategies 
in T2DM management, each offering unique strengths and 
opportunities for improving patient outcomes. By integrating 
technology-driven solutions with traditional rehabilitation 
approaches, healthcare providers can optimize care delivery, 
enhance patient engagement, and ultimately, improve the 
quality of life for individuals living with T2DM. Continued 
collaboration, innovation, and investment in digital health 
solutions are essential to address the evolving needs of patients 
and advance the field of T2DM management in the modern era.

Notes

Conflicts of interest: No potential conflict of interest relevant 
to this article was reported.

Funding: This study received no specific grant from any 
funding agency in the public, commercial, or not-for-profit 
sectors.

Author contribution: Conceptualization: HK, KA, AA; 
Methodology: KA, DS; Visualization: HK, KA, DS; Writing - 
original draft: HK, KA, AA, IA; Writing - review & editing: HK, 
AA, IA

ORCID
Huma Khan: 0000-0002-8289-2828
Kamran Ali: 0000-0001-6492-3398
Arshiya Aslam: 0009-0007-4825-1764
Deepika Singla: 0009-0008-6881-6563
Ifra Aman: 0000-0001-5046-1700

References

1.	 Kusuma CF, Aristawidya L, Susanti CP, Kautsar AP. A 
review of the effectiveness of telemedicine in glycemic 
control in diabetes mellitus patients. Medicine (Baltimore) 
2022;101:e32028.

2.	 Casas LA, Alarcón J, Urbano A, Peña-Zárate EE, Sangiov
anni S, Libreros-Peña L, et al. Telemedicine for the 
management of diabetic patients in a high-complexity Latin 
American hospital. BMC Health Serv Res 2023;23:314.

3.	 Peric S, Stulnig TM. Diabetes and COVID-19 : disease-
management-people. Wien Klin Wochenschr 2020;132:356-
61.

4.	 Duruturk N. Telerehabilitation intervention for type 2 
diabetes. World J Diabetes 2020;11:218-26.

5.	 Hu FB, Manson JE, Stampfer MJ, Colditz G, Liu S, Solomon 
CG, et al. Diet, lifestyle, and the risk of type 2 diabetes 
mellitus in women. N Engl J Med 2001;345:790-7.

6.	 Lee U, Han K, Cho H, Chung K, Hong H, Lee S. Intelligent 
positive computing with mobile, wearable, and IoT devices: 
literature review and research directions. Ad Hoc Netw 
2019;83:8-24. 

7.	 Lemelin A, Godbout A, Paré G, Bernard S. Improved 
glycemic control through the use of  a telehomecare 
program in patients with diabetes treated with insulin. 
Diabetes Technol Ther 2020;22:243-8.  

8.	 Banerjee M, Chak raborty S, Pal  R . Diabetes  self-
management amid COVID-19 pandemic. Diabetes Metab 
Syndr 2020;14:351-4.

9.	 Röhling M, Redaélli M, Simic D, Lorrek K, Samel C, 
Schneider P, et al. TeDia - a telemedicine-based treatment 
model for inpatient and interprofessional diabetes care. 
Diabetes Metab Syndr Obes 2019;12:2479-87.

10.	 Rodriguez-León C, Villalonga C, Munoz-Torres M, Ruiz 
JR, Banos O. Mobile and wearable technology for the 
monitoring of diabetes-related parameters: systematic 

https://orcid.org/0000-0002-8289-2828
https://orcid.org/0000-0001-6492-3398
https://orcid.org/0009-0007-4825-1764
https://orcid.org/0009-0008-6881-6563
https://orcid.org/0000-0001-5046-1700


Khan H, et al. • Progress in the management of T2DM

76 www.e-apem.org

review. JMIR Mhealth Uhealth 2021;9:e25138.
11.	 Colberg SR, Sigal RJ, Fernhall B, Regensteiner JG, Blissmer 

BJ, Rubin RR, et al. Exercise and type 2 diabetes: the 
American College of Sports Medicine and the American 
Diabetes Association: joint position statement. Diabetes 
Care 2010;33:e147-67.

12.	 American Diabetes Association. 7. Diabetes technology: 
standards of medical care in diabetes-2020. Diabetes Care 
2020;43(Suppl 1):S77-88.

13.	 Dempsey JC, Sorensen TK, Williams MA, Lee IM, Miller 
RS, Dashow EE, et al. Prospective study of gestational 
diabetes mellitus risk in relation to maternal recreational 
physical activity before and during pregnancy. Am J 
Epidemiol 2004;159:663-70.

14.	 Kim BY, Lee J. Smart devices for older adults managing 
chronic disease: a scoping review. JMIR Mhealth Uhealth 
2017;5:e69.

15.	 Demographics of mobile device ownership and adoption in 
the United States [Internet]. Washington, DC: Pew Research 
Center; 2019 [25cited 2023 Jan 28]. Available from: https://
www.pewresearch.org/internet/fact-sheet/mobile/.

16.	 eServices – Worldwide [Internet]. New York: Statista; 2019 
[cited 2023 Jan 28]. Available from: https://www.statista.
com/outlook/319/100/wearables/worldwide.

17.	 Li J, Wei D, Liu S, Li M, Chen X, Chen L, et al. Efficiency 
of an mHealth App and chest-wearable remote exercise 
monitoring intervention in patients with type 2 diabetes: a 
prospective, multicenter randomized controlled trial. JMIR 
Mhealth Uhealth 2021;9:e23338.

18.	 Clark M, Hampson SE, Avery L, Simpson R. Effects of a 
tailored lifestyle self-management intervention in patients 
with type 2 diabetes. Br J Health Psychol 2004;9(Pt 3):365-
79.

19.	 Bartolić L, Zorić B, Martinović G.  "E-Gluko: a ubiquitous 
system for health status monitoring and tracking in 
diabetes patients. In: 2018 International Conference on 
Smart Systems and Technologies (SST); 2018 Oct 10–12; 
Osijek, Croatia. 2018. p. 153-8.

20.	 Fountoulakis S, Papanastasiou L, Gryparis A, Markou A, 
Piaditis G. Impact and duration effect of telemonitoring on 
ΗbA1c, BMI and cost in insulin-treated diabetes mellitus 
patients with inadequate glycemic control: a randomized 
controlled study. Hormones (Athens) 2015;14:632-43.

21.	 Diabetes Prevention Program (DPP) Research Group. 
The Diabetes Prevention Program (DPP): description of 
lifestyle intervention. Diabetes Care 2002;25:2165-71.

22.	 Curtis JM, Horton ES, Bahnson J, Gregg EW, Jakicic 
JM, Regensteiner JG, et al. Prevalence and predictors of 

abnormal cardiovascular responses to exercise testing 
among individuals with type 2 diabetes: the Look AHEAD 
(Action for Health in Diabetes) study. Diabetes Care 
2010;33:901-7.

23.	 Staite E, Bayley A, Al-Ozairi E, Stewart K, Hopkins D, 
Rundle J, et al. A wearable technology delivering a web-
based diabetes prevention program to people at high risk of 
type 2 diabetes: randomized controlled trial. JMIR Mhealth 
Uhealth 2020;8:e15448.

24.	 Jiang F, Jiang Y, Zhi H, Dong Y, Li H, Ma S, et al. Artificial 
intelligence in healthcare: past, present and future. Stroke 
Vasc Neurol 2017;2:230-43.

25.	 Timurtas E, Inceer M, Mayo N, Karabacak N, Sertbas Y, 
Polat MG. Technology-based and supervised exercise inter
ventions for individuals with type 2 diabetes: Randomized 
controlled trial. Prim Care Diabetes 2022;16:49-56.

26.	 Godfrey A, Hetherington V, Shum H, Bonato P, Lovell NH, 
Stuart S. From A to Z: wearable technology explained. 
Maturitas 2018;113:40-7.

27.	 Deshpande AD, Baker EA, Lovegreen SL, Brownson RC. 
Environmental correlates of  physical activity among 
individuals with diabetes in the rural midwest. Diabetes 
Care 2005;28:1012-8.

28.	 Steventon A, Bardsley M, Billings J, Dixon J, Doll H, Hirani 
S, et al. Effect of telehealth on use of secondary care and 
mortality: findings from the Whole System Demonstrator 
cluster randomised trial. BMJ 2012;344:e3874.

29.	 Jia H, Chuang HC, Wu SS, Wang X, Chumbler NR. Long-
term effect of home telehealth services on preventable 
hospitalization use. J Rehabil Res Dev 2009;46:557-66.

30.	 Timurtas E, Inceer M, Mayo N, Karabacak N, Sertbas Y, 
Polat MG. Technology-based and supervised exercise inter
ventions for individuals with type 2 diabetes: randomized 
controlled trial. Prim Care Diabetes 2022;16:49-56.

31.	 Kim JW, Ryu B, Cho S, Heo E, Kim Y, Lee J, et al. Impact of 
personal health records and wearables on health outcomes 
and patient response: three-arm randomized controlled 
trial. JMIR Mhealth Uhealth 2019;7:e12070.

32.	 Główczyńska R, Piotrowicz E, Szalewska D, Piotrowicz 
R, Kowalik I, Pencina MJ, et al. Effects of hybrid com
prehensive telerehabilitation on cardiopulmonary capacity 
in heart failure patients depending on diabetes mellitus: 
subanalysis of the TELEREH-HF randomized clinical trial. 
Cardiovasc Diabetol 2021;20:106.

33.	 Smith J. Over a third of adults use health apps, wearables in 
2023, up from 2018. J Digit Health 2023;45:123-30.


