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This study aims to improve the quality of life of type 2 DM patients by 
increasing patient awareness of DM conditions and increasing patient 
participation in DM management. A scoping review of the study was conducted 
using the Arkey and O'malley framework, a literature search was conducted in 
9 databases followed by a manual search of the reference lists of relevant 
papers from 2013-2023. Inclusion criteria included quantitative and 
qualitative primary data studies, focusing on Type 2 DM patient management, 
use of technology in patient monitoring, and conducted in a Southeast Asian 
country. Search results from 3,221 studies reviewed, only 11 research articles 
meeting the criteria included in this review. The results of the study showed 
that there were 4 web-based, 2 WhatsApp-based, 2 telephone-based 
interactive, 1 SMS-based, 1 video-based consultation, and 1 Bluetooth-based 
device-based. There are challenges and opportunities in research results that 
vary from each study discussed. The application of telemonitoring is an 
effective way in the management of Type 2 DM patients that can be well 
received by patients, taking into account the time, energy and cost efficiency 
in remote monitoring, but its use is adjusted to the conditions at the research 
site. 

 

INTRODUCTION   

Diabetes mellitus (DM) is a chronic metabolic disease characterized by elevated blood sugar levels 
that results in serious diseases such as heart disease, blood vessels, eyes, kidneys, and nerves  (World 
Health Organization, 2021). DM is one of the degenerative diseases that is of important concern 
because it is a global public health challenge that is always increasing every year and is a world health 
threat in the current era (Ogurtsova et al., 2022). The prevalence of people with type 2 DM in 2021 
was 536.6 million (10.5%) in the world and is expected to continue to increase to 783.2 million 
(12.2%) in 2045 (World Health Organization, 2021). Southeast Asia (SEA) has the third highest 
number of people with DM in the world, with 90.2 million people (International Diabetes Federation, 
2021). The prevalence of type 2 DM cases in SEA continues to increase by 85–90%, along with 
changes in lifestyle and unhealthy diets (International Diabetes Federation, 2021). This causes a high 
health burden for countries in the SEA region. 

Based on the prevalence trend of type 2 DM in SEA, it shows that DM is a significant health problem 
in the region, so more effective efforts need to be made to manage and monitor the condition of type 
2 DM patients throughout SEA. Management of type 2 DM requires remote monitoring by health 
professionals in blood sugar level monitoring, lifestyle modification, and strict medication 
(Ramachandran, A., Snehalatha, C., & Shetty, 2017). Currently, various policy initiatives have been 
proposed for monitoring, education, and support of health workers in healthcare (Wen et al., 2017). 

http://www.pjlss.edu.pk/
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Self-management in DM patients is an important effort in controlling blood sugar levels and 
suppressing complications, both micro and macrovascular. Therefore, in this era of modernization, 
there is a need for efforts to assist people with type 2 DM in managing DM care, such as the use of 
technology in improving blood sugar control management [6,7].  

SEA has a high internet penetration rate, with an average of 63% of the population connected to the 
internet by 2020 (Statista, 2021). The availability of technology infrastructure in SEA has seen 
increased access to digital technology adoption, including mobile phones and the internet. This 
allows for opportunities to implement telemonitoring solutions that utilize the available technology 
(Statista, 2021). Telemonitoring has a positive impact in reducing the number of hospitalizations and 
facilitating the monitoring of advanced stages of a patient's condition (Martín-lesende et al., 2017), 
but to date the effects of implementing telemonitoring are still debated, especially with variations in 
patient characteristics from background, self-management capabilities, medical conditions, and 
acceptance of empowering patients in telemonitoring (Andrès et al., 2019). Telemonitoring is a 
technology-based nursing care delivery method that is useful for improving health care remotely. 
This method is a communication method that depends on human, financial, and technological factors 
themselves  (Syamsu et al., 2023). Telemonitoring can take the form of a telephone, mobile phone, 
the use of websites, social media, and interactive videos in the process of remote nursing care  (Raafi 
et al., 2021).  

Telemonitoring has been an effective strategy for managing and monitoring the condition of DM 
patients in SEA. In several studies, telemonitoring has shown significant benefits in reducing DM 
complications, such as improving the quality of life of DM patients by increasing patient awareness 
of DM conditions and increasing patient participation in DM management  (Hanley et al., 2015). This 
suggests that while technology can be an effective tool in improving quality of life and reducing 
healthcare costs for DM patients in SEA, limited resources may pose a challenge in the 
implementation of telemonitoring in SEA. Therefore, more effective efforts need to be made to 
increase the accessibility of technology and improve the quality of life of DM patients in the SEA 
region. Although telemonitoring can improve the quality of life of patients with type 2 DM by 
increasing patient awareness of DM conditions and increasing patient participation in DM 
management, there is a need for increased support in sustainable DM disease management outside 
of healthcare facilities, as well as initiatives from the government to encourage digital transformation 
in the health sector. 

METHODS 

This review aims to determine an overview of telemonitoring implementation, identify challenges 
and opportunities for telemonitoring implementation in the management of type 2 DM. 

Stage I: Research Question 

The research question in this review is: What is the overview of telemonitoring implementation in 
the management of type 2 DM in SEA? SEA countries consist of Brunei, Malaysia, Indonesia, Thailand, 
Singapore, the Philippines, Vietnam, Laos, Cambodia, Myanmar, and Timor-Leste. 

Stage II: Relevant Studies and Search Strategy 

This review will summarize the application of teleminitoring in the management of type 2 diabetes 
in SEA. It will summarize how telemonitoring has been applied to people with DM in Southeast Asia 
and identify the challenges and impacts of telemonitoring on DM management in people with DM. To 
obtain relevant documents related to the topic of interest, searches were conducted on several 
databases, such as PubMed, ScienceDirect, Cochrane, Ebsco, Willey, DOAJ, Taylor & Francis, Google 
Scholar, and Garuda. The review also included an alternative manual search based on citations in the 
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reference lists of the articles used. The full list of databases and terms used in the article search is 
presented in Table.1. 

The inclusion and exclusion criteria in this review were set based on the Population Concept Context 
(PCC) model and are listed in Table.2 

The articles included in this review are those that have eligibility criteria such as qualitative or 
quantitative studies, research areas conducted in the SEA region, use of technology in conducting 
patient monitoring, and research conducted on people with DM. Article searches are limited to full 
articles published in English and Indonesian from 2013 to 2023.  

Phase III: Study Selection  

Extraction of Studies from the Database  

Figure 1 in this review will illustrate the article screening process using the PRISMA list, which 
outlines the screening procedures and manuscript extraction criteria after the initial search based on 
eligibility criteria in research articles that match the research questions. The search results from the 
database were 3,318 articles to be filtered in the form of abstracts and 416 articles to be further 
filtered in full text. Of these, there are 94 articles that are relevant to the research question. 
Furthermore, to ensure that the article is in accordance with the research question, the author 
assesses the complete article, and the remaining nine articles are eligible. Further searches were 
conducted manually by the author through the selected articles, resulting in an additional 3 articles. 
The selection process was carried out based on the inclusion criteria of 11 articles for later analysis. 
Initially, titles and abstracts were examined, followed by a full-text review of the selected articles. If 
an article was deemed suitable, it was subjected to further evaluation. 

Reliability of Study Extraction 

All articles obtained from the search results were entered into the Mendeley tool used as a reference 
manager in the preparation of this study. Artiel included context and meaning according to the source 
document in the form of a title, abstract, and full text. To ensure that the articles were suitable for 
use, they were then re-screened by the reviewers using the inclusion and exclusion criteria set out in 
the guidelines. 

Stage IV: Data Extraction 

The author extracted data from articles relevant to the topic of the research, such as the time (year) 
of the research, the country where the research was conducted, the purpose of the research, the 
methods in the research, the population included in the research, as well as the relevance of the 
application of telemonitoring in the management of type 2 diabetes and the barriers, challenges, and 
opportunities for the application of telemonitoring. This is intended to facilitate the process of 
extracting the data needed in the preparation of the research. 

Stage V: Summary of Findings and Reporting of Results 

Literature findings were used to identify results based on keywords that appeared. In this review, all 
articles used were analyzed for title, abstract, and full article, then checked for discrepancies and 
duplication. All articles analyzed contained information on the application of telemonitoring in the 
management of patients with type 2 diabetes in SEA. 

RESULTS 

Characteristics Studi 

Of the 11 articles discussed, the authors found articles from 5 countries, 3 studies were conducted in 
Indonesia, 3 studies were conducted in Malaysia, 2 studies were conducted in Singapore, 2 studies 

file:///C:/Users/Asus/OneDrive/Documents/Table%201.docx
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were conducted in Thailand, and 1 study was conducted in Cambodia. The research design varies, 
there are 8 articles using Quantitative studies each 4 studies using Randomized Control Trial (RCT) 
[14,15,16,17], 1 study using Cluster-randomized Control Study (J. Y. Lee et al., 2012), 2 studies using 
Quasi-Randomized Control Study (J. Y. Lee et al., 2012), 2 studies used Quasi Experimental [18,19], and 
1 study used Cross-Sectional Study (Wati et al., 2021) while 3 other studies used Exploratory 
Qualitative research design [21,22,23]. The smallest study sample size of 16 samples was conducted in 
Singapore (Tan et al., 2023), and the largest sample size was 330 samples conducted in Singapore  

(Tyagi et al., 2022). For quantitative study settings, there are 4 studies conducted in rural areas 
[5,1419,24], and 4 studies conducted in urban areas (Damayanti et al., 2021), while qualitative studies 
were 2 studies conducted in urban areas (Steinman et al., 2019) and 1 study conducted in rural areas 
(Tan et al., 2023). Overall, of the 11 included studies, the research population was in the age range of 
18–65 years. All the included studies addressed the application of telemonitoring in DM patient 
management. A detailed discussion of the findings regarding the description of telemonitoring 
implementation for quantitative studies is presented in Table 3 and for qualitative studies in Table 
4. 

Application of telemonitoring in DM Management 

In this study review there are 8 quantitative studies (Damayanti et al., 2021) and 3 qualitative studies 
[21,22,23]. The study results show that the application of telemonitoring is mostly Web-based as many 
as 4 studies [6,21,22,24], 2 WhatsApp-based studies [14,20], 2 studies using interactive telephone [20,22], 1 
study using SMS text messages (Damayanti et al., 2021), 1 study using video consultation  (Tan et al., 
2023) and 1 study using Bluetooth devices (Tyagi et al., 2022). 

Challenges and Opportunities for Telemonitoring Implementation 

In the included study, we identified challenges and opportunities for the successful implementation 
of telemonitoring in Southeast Asia, which we classified into both extrinsic and instrinsic factors. 
These factors are described in the text of the article, summarized based on the participants' 
statements found in the qualitative study, and presented in Table 5. Some of the statements described 
in the article, such as "possible suboptimal care due to the absence of in-person physical 
examination,"  "problems in network connectivity," and "telemedicine devices that are not user-
friendly," were considered challenges based on extrinsic factors in the implementation of 
telemonitoring. For intrinsic factors that are considered challenges such as "lack of familiarity with 
digital health technology,"  "assumption that in-person meetings are more satisfying,"  "cost of 
care,"  and "concerns about medical data protection," Opportunities in the implementation of 
telemonitoring are based on extrinsic factors such as "making it easier for patients to receive 
consultations,"  "saving time,"  and "positive support from family," while opportunities come from 
intrinsic factors such as "desire to know how to use the device" and "comfort and convenience in data 
tracking".  

DISCUSSION 

A review was conducted to see how telemonitoring is implemented in DM management within the 
SEA region. Overall, the review provides a comprehensive overview of the application of 
telemonitoring in DM management. All included studies showed that telemonitoring is a promising 
way to improve DM management that is highly accepted by patients who volunteered to be included 
in the study and proven to be effective as a key strategy in improving the self-management of DM 
patients as it is considered cheap and efficient in remote monitoring, but its use is adapted to the 
conditions at the study site. 

The results obtained from this review show that the most common application of telemonitoring 
from 11 studies in SEA is web-based telemonitoring with varying implementation. The form of web-
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based implementation is through a web portal equipped with a mobile application device and email 
address of the participant to remind regular blood sugar measurements (J. Y. Lee et al., 2016), 
sending blood sugar data automatically to the online portal and visually displayed and getting 
automatic feedback from the research team to support diabetes management (J. J. N. Lee et al., 2023), 
sending blood sugar test results through telemedicine devices  (Signaling & Rochelle, 2017), and 
telemonitoring is done through sending voice messages to the patient's cell phone periodically to 
educate and support the management of chronic diseases such as DM  (Steinman et al., 2019). The 
application of interactive telephone-based telemonitoring is using the interactive voice response 
(IVR) method to monitor diabetic patients. Patients answer questions via mobile phone, including 
symptoms of hypoglycemia and hyperglycemia, medication adherence, carbohydrate intake, physical 
activity, sleep quality, and foot care (Pichayapinyo et al., 2019), and conduct telephone monitoring to 
assess behavior for 7 days, including carbohydrate consumption, physical activity, and symptoms of 
glycemia, and support patients to overcome obstacles (Jantraporn et al., 2019). The form of 
implementing WhatsApp-based telemonitoring is that researchers send individual messages to each 
patient containing education about diabetes management, reminders to monitor blood sugar and 
diet, and support to overcome the problems faced (Sukarno & Munthe, 2021), consultations with 
remote doctors via WhatsApp, and monitoring glycemia through laboratory reports such as HbA1c 
from patients to doctors  (Wati et al., 2021). The form of telemonitoring through text messages is 
carried out by sending short messages automatically to the patient's cell phone, which contain 
education, reminders, and motivation to help patients manage their diabetes (Damayanti et al., 2021). 
A form of video consultation telemonitoring involves independently checking blood glucose and 
blood pressure and then consulting the results via VC-based  (Tan et al., 2023). Another form of 
telemonitoring application found in this study is through bloetooth devices. By receiving video-based 
distance education in the application, the healthcare team can remotely monitor blood pressure, 
capillary glucose, and body weight through bloetooth devices and cell phones  (Tyagi et al., 2022). 

Apart from the effective application of telemonitoring from the 11 included studies, several studies 
conducted in developed countries also support the results of studies, including research conducted 
in Australia (Warren et al., 2017) and Brazil (Santos et al., 2022), which show that telemonitoring 
interventions significantly change diabetes patients blood glucose control, reduce health service 
costs, and increase patient satisfaction. Along with the rapid development of technology, many 
developed countries have implemented the use of telemonitoring in health care facilities and 
continue to strive for further development. As in European countries, there has been a rapid increase, 
which is evidence that the prospects for using telemedicine in European countries are very good 

(Muigg et al., 2019). If we reflect on the facts in developed countries, the use of telemedicine in 
developing countries will actually have a more significant impact. In addition to being able to 
overcome the uneven quality of health services, it can also be an alternative for patients in rural areas 
to still get health services like those in urban areas as long as they still reach internet access. The 
challenges of access to care in Southeast Asia face limited health resources and infrastructure, 
especially in rural areas, causing a high health burden for countries in the region, while the 
prevalence of type 2 DM in Southeast Asia continues to increase and requires self-management of 
DM patients through monitoring when patients cannot reach health care facilities. 

In this review, there are interesting findings to discuss regarding the challenges in implementing 
telemonitoring in the management of patients with DM, such as generational differences. In this 
study, it was found that older patients prefer manual recording, while the younger ones are more 
open to technology. To overcome this challenge, education and training need to be evenly and widely 
distributed in order to demonstrate acceptance and effective use of telemonitoring among patients 
in general (J. Y. Lee et al., 2012). Another challenge found was the network connectivity, which was 
considered less user-friendly, thus preferring to consult in person. In this study, patients and health 
workers stated that it is currently very difficult because certain villages do not have internet lines. 
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This suggests that the implementation of telemonitoring technology needs to consider the quality of 
the network at the study site and conduct effective data security measures (Signaling & Rochelle, 
2017). 

In addition to the challenges that are interesting to discuss, opportunities in the application of 
telemonitoring were also found in this study, one of which is the convenience and ease of tracking 
data, because in addition to saving time not to visit health facilities, patients can also monitor their 
health via the internet wherever the patient is as long as they still reach the internet (Signaling & 
Rochelle, 2017). This shows the potential of telemonitoring to be extended to other health services 
to improve the quality of health services by increasing access to effective nursing for patients and 
health workers. 

Overall, the government and healthcare professionals collaborate to ensure that telemonitoring 
systems are effective in supporting diabetes management. The government is responsible for 
encouraging and supporting the implementation of telemonitoring in health facilities in order to 
increase access to and adoption of digital technology in the community. Health workers play an 
important role in educating and guiding patients on how telemonitoring works and ensuring patients 
understand how to use telemonitoring devices properly. Patients need to be continuously educated 
about the benefits of this system so that management of their disease through telemonitoring can be 
guaranteed. The limitation of this review is that articles other than those in Indonesian and English 
were not included in it. In addition, only 5 countries in the SEA region were included, namely, 
Indonesia, Malaysia, Singapore, Thailand, and Cambodia. In the countries of Laos, Myanmar, the 
Philippines, Brunei, Vietnam, and Timor-Leste, we did not find any studies identifying the application 
of telemonitoring in DM patient management. 

CONCLUSION 

This review is the first to identify the application of telemonitoring in DM patient management in 
SEA. Most of the articles analyzed showed that the implementation of telemonitoring in both rural 
and urban areas is an effective strategy for creating a great need for effective diabetes management 
solutions through technological devices. Despite the effective implementation of telemonitoring, 
there are some challenges and opportunities where the implementation of telemonitoring in SEA still 
has technical problems such as poor internet network connectivity and difficulty using 
telemonitoring devices that are less user-friendly, so there is still an expansion of telemonitoring 
access by considering the potential availability of telemonitoring devices, familiarity with digital 
health technology, health care costs, internet connectivity, medical data security, and digital 
transformation in the health sector. 

REFERENCES 

Andrès, E., Meyer, L., Zulfiqar, A., Hajjam, M., Talha, S., Bahougne, T., & Ervé, S. (2019). Telemonitoring in 
diabetes : evolution of concepts and technologies , with a focus on results of the more recent studies 
Telemedicine Studies from 1990 to 2010. 12(3), 203–214. https://doi.org/10.25122/jml-2019-
0006 

Damayanti, M. R., Ayu, G., Antari, A., Luh, N., & Nopriani, P. (2021). Singkat Selama Sepuluh Minggu 
terhadap Manajemen Diri Pasien Diabetes Tipe-2 di Bali ,. 2045. 

Hanley, J., Fairbrother, P., McCloughan, L., Pagliari, C., Paterson, M., Pinnock, H., Sheikh, A., Wild, S., & 
McKinstry, B. (2015). Qualitative study of telemonitoring of blood glucose and blood pressure in 
type 2 diabetes. BMJ Open, 5(12). https://doi.org/10.1136/bmjopen-2015-008896 

International Diabetes Federation. (2021). IDF Diabetes atlas (9 th ed). Brussels, Belgium: International 
Diabetes Federation. 

Jantraporn, R., Pichayapinyo, P., Lagampan, S., & Mayurasakorn, K. (2019). Effects of carbohydrate 
reduction program and telemonitoring on glycosylated hemoglobin in patients with poorly 



Balik et al.                                                                             Application of Telemonitoring to the Management of Type 2 Diabetes 

1685 

controlled type 2 diabetes: A randomized controlled trial. Journal of the Medical Association of 
Thailand, 102(5), 523–529. 

JY, L., CKY, C., SS, C., CJ, N., Paraidathathu, T., KKC, L., & SWH, L. (2020). Telemonitoring and Team-Based 
Management of Glycemic Control on People with Type 2 Diabetes: a Cluster-Randomized 
Controlled Trial. Journal of General Internal Medicine, 35(1), 87–94. 
https://doi.org/10.1007/s11606-019-05316-9 

Lee, J. J. N., Abdul Aziz, A., Chan, S.-T., Raja Abdul Sahrizan, R. S. F. binti, Ooi, A. Y. Y., Teh, Y.-T., Iqbal, U., 
Ismail, N. A., Yang, A., Yang, J., Teh, D. B. L., & Lim, L.-L. (2023). Effects of mobile health 
interventions on health-related outcomes in older adults with type 2 diabetes: A systematic 
review and meta-analysis. Journal of Diabetes, 15(1), 47–57. 
https://doi.org/https://doi.org/10.1111/1753-0407.13346 

Lee, J. Y., Chan, C. K. Y., Chua, S. S., Ng, C. J., Paraidathathu, T., Lee, K. K. C., & Lee, S. W. H. (2016). Intervention 
for Diabetes with Education, Advancement and Support (IDEAS) study: Protocol for a cluster 
randomised controlled trial. BMC Health Services Research, 16(1), 1–9. 
https://doi.org/10.1186/s12913-016-1782-y 

Lee, J. Y., Ka, C., Chan, Y., Chua, S. S., Ng, C. J., Paraidathathu, T., Kwing, K., Lee, C., Wen, S., & Lee, H. (2012). 
Telemonitoring and Team-Based Management of Glycemic Control on People with Type 2 Diabetes : 
a Cluster-Randomized Controlled Trial. 87–94. https://doi.org/10.1007/s11606-019-05316-9 

Lee, J. Y., Wong, C. P., Tan, C. S. S., Nasir, N. H., & Lee, S. W. H. (2017). Telemonitoring in fasting individuals 
with Type 2 Diabetes Mellitus during Ramadan: A prospective, randomised controlled study. 
Scientific Reports, 7(1), 1–9. https://doi.org/10.1038/s41598-017-10564-y 

Martín-lesende, I., Orruño, E., Mateos, M., Recalde, E., Asua, J., Reviriego, E., Bayón, J. C., Reviriego, E., & 
Carlos, J. (2017). Telemonitoring in-home complex chronic patients from primary care in routine 
clinical practice : Impact on healthcare resources use n. European Journal of General Practice, 0(0), 
136–143. https://doi.org/10.1080/13814788.2017.1306516 

Mihevc, M., Health, C., & Ljubljana, C. (2023). Telemonitoring of Patients with Arterial Hypertension and / 
or Type 2 Diabetes in a Family Medicine Practice : Results of a Mixed-Methods Pilot Project 
Telemonitoring bolnikov z arterijsko hipertenzijo in / ali sladkorno boleznijo tipa 2 v ambulanti 
druži. April, 2–16. 

Muigg, D., Kastner, P., Duftschmid, G., Modre-Osprian, R., & Haluza, D. (2019). Readiness to use 
telemonitoring in diabetes care: A cross-sectional study among Austrian practitioners. BMC 
Medical Informatics and Decision Making, 19(1), 1–11. https://doi.org/10.1186/s12911-019-
0746-7 

Ogurtsova, K., Guariguata, L., Barengo, N. C., Ruiz, P. L. D., Sacre, J. W., Karuranga, S., Sun, H., Boyko, E. J., & 
Magliano, D. J. (2022). IDF diabetes Atlas: Global estimates of undiagnosed diabetes in adults for 
2021. Diabetes Research and Clinical Practice, 183. 
https://doi.org/10.1016/j.diabres.2021.109118 

Pichayapinyo, P., LR, S., JE, A., Marinec, N., Sillabutra, J., Rattanapongsai, P., & JD, P. (2019). Feasibility study 
of automated interactive voice response telephone calls with community health nurse follow-up 
to improve glycaemic control in patients with type 2 diabetes. In International journal of nursing 
practice (Vol. 25, Issue 6, p. e12781). https://doi.org/10.1111/ijn.12781 

Raafi, V. A., Saryono, S., & Sari, Y. (2021). Implementasi Telehealth pada pasien Diabetes melitus saat 
pandemi Covid-19: Tinjauan sistematis. NURSCOPE: Jurnal Penelitian Dan Pemikiran Ilmiah 
Keperawatan, 7(1), 53. https://doi.org/10.30659/nurscope.7.1.53-60 

Ramachandran, A., Snehalatha, C., & Shetty, A. S. (2017). Trends in prevalence of diabetes in Asian 
Countries. World Journal of Diabetes, 3 (6), 110–117. 

Santos, D. S., Regina, C., Batistelli, S., & Marilac, M. (2022). Efektivitas penggunaan program telehealth 
dalam perawatan individu dengan hipertensi dan , atau diabetes melitus : tinjauan sistematis dan 
meta-analisis. 

Signaling, R., & Rochelle, N. (2017). ID For Peer Review on For Peer Ron. Health (San Francisco), 1–16. 
Statista. (2021). Internet Penetration in Southeast Asia from 2010 to 2020. 
Steinman, L., Heang, H., Pelt, M. Van, Ide, N., & Cui, H. (2019). Facilitators and barriers to chronic disease 



Balik et al.                                                                             Application of Telemonitoring to the Management of Type 2 Diabetes 

1686 

management and mHealth : a qualitative study to design a mobile phone intervention for people 
living with diabetes and hypertension in Cambodia . 

Sukarno, A., & Munthe, E. D. (2021). The Effectiveness of Dia-Care Telemonitoring on Diabetes Outcome 
among Type 2 Diabetes Patients. Dunia Keperawatan: Jurnal Keperawatan Dan Kesehatan, 9(3), 
435. https://doi.org/10.20527/dk.v9i3.11191 

Syamsu, M. N., Sudirman, S., & Ramlan, D. (2023). Telehealth DM Group Android Smartphones in 
Controlling Blood Sugar Levels in Patients with Type 2 DM. Amalee: Indonesian Journal of 
Community Research and Engagement, 4(2), 687–705. 
https://doi.org/10.37680/amalee.v4i2.2670 

Tan, M. S., Kang, G. C. Y., Fong, R. J. K., Cheong, N. K., Shi, H., & Tan, N. C. (2023). Patients’ perspectives on 
video consultation for non-communicable diseases: a qualitative study in Singapore. BJGP Open, 
7(4), 1–8. https://doi.org/10.3399/BJGPO.2023.0103 

Tyagi et al. (2022). Effectiveness of an algorithm-driven home telemonitoring system on the metabolic 
control and self-care behaviour of Asian adults with type-2 diabetes mellitus: A randomised 
controlled trial. 

Warren, R., Carlisle, K., Mihala, G., & Scuffham, P. A. (2017). Effects of telemonitoring on glycaemic control 
and healthcare costs in type 2 diabetes : A randomised controlled trial. 0(0), 1–10. 
https://doi.org/10.1177/1357633X17723943 

Wati, N. S., Wongsasuluk, P., & Soewondo, P. (2021). A cross-sectional study on the telemedicine usage 
and glycemic status of diabetic patients during the COVID-19 pandemic. Medical Journal of 
Indonesia, 30(3), 215–220. https://doi.org/10.13181/mji.oa.215558 

Wen, S., Lee, H., Ka, C., Chan, Y., Chua, S. S., & Chaiyakunapruk, N. (2017). Comparative effectiveness of 
telemedicine strategies on type 2 diabetes management : A systematic review and network meta-
analysis. Scientific Reports, February, 1–11. https://doi.org/10.1038/s41598-017-12987-z 

World Health Organization. (2021). Global Repord on Diabetes 2021. Geneva, Switzerland : World Health 
Organization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Balik et al.                                                                             Application of Telemonitoring to the Management of Type 2 Diabetes 

1687 

APPENDIX 

Table. 1: Keyword search strategy in each database 

No Database Keyword 
Article 

Obtained 
Date of 
Access 

1. Pubmed ((((((((((((((((Telemonitoring[Title/Abstract]) OR 
(Telehealth monitoring[Title/Abstract])) AND (Diabetes 
Mellitus[Title/Abstract])) OR (Diabetic Condition[MeSH 
Terms])) AND (southeast asia[MeSH Terms])) OR 
(southeastern asia[MeSH Terms])) OR (indonesia[MeSH 
Terms])) OR (malaysia[MeSH Terms])) OR 
(Singapura[MeSH Terms])) OR (thailand[MeSH Terms])) 
OR (Filipina[MeSH Terms])) OR (brunei[MeSH Terms])) 
OR (Vietnam[MeSH Terms])) OR (laos[MeSH Terms])) OR 
(myanmar[MeSH Terms])) OR (Kamboja[MeSH Terms])) 
OR (democratic republic of timor leste[MeSH Terms]) 

1.354 1. 

2. Science 
Direct 

Telehealth monitoring OR implementation of 
telemonitoring AND Diabetes Mellitus OR Diabetic 
Condition AND Southeast Asia 

716 13 April 2024 

3. Cochrane 
telehealth monitoring AND Diabetes Mellitus OR Diabetic 
condition) AND southeast asia OR Southeastern Asia 

100 
15 April 2024 

4. Ebsco 
(telehealth monitoring ) AND ( Diabetetes Mellitus 
management ) AND Southeast Asia OR Southeastern Asia 

122 
15 April 2024 

5. Wiley 
"telehealth monitoring" AND "Diabetes management OR 
Diabetes condition" AND "southeast asia OR southeastern 
asia" OR “Indonesia” OR “Malaysia” OR “Philippines” OR 
“Singapore” OR “Kamboja” OR “Vietnam” 

89 
13 April 2024 

6 DOAJ 
‘Telemonitoring AND Diabetes AND Southeast Asia ’ 

224 
15 April 2024 

7 Taylor & 
Francis 

Telemonitoring application AND Diabetes management 
AND Southeast Asia 

137 
16 April 2024 

8 Google 
Schoolar 

Aplication of Telemonitoring in the management of 
Diabetes Mellitus Condition in Southeast Asia 

525 
17 April 2024 

9 Garuda 
Penerapan Telemonitoring AND Manajemen DM 

51 
17 April 2024 
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Table 2: Population Concept and Context (PCC) 

Criteria  

Popultion 
It focuses on people with type 2 DM according to the country where the 

study was conducted. 

Concept Telemonitoring implementation 

Context 
studies were conducted in Southeast Asian countries consisting of 

Indonesia, Malaysia, the Philippines, Singapore, Thailand, Brunei, 

Vietnam, Laos, Cambodia, Myanmar, and Timor-Leste. 
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Table 3: Application of Telemonitoring in Type 2 DM Management (Quantitative Study) 

Author, Year 
Country 

Aims Sample 
(n, Age 
Range) 
and 
Setting 

Application of 
Telemonitoring 

Findings 

(Pichayapinyo 
et al., 2019) 

2019, Thailand 

Knowing the 
improvement 
of glycemic 
control in 
patients with 
type 2 DM 
through an 
automated 
interactive 
voice response 
(IVR) phone 
call system 

n = 36 

age ≥ 20 
years 
Rural 

Interactive phone 
calls from health 
workers to 
patients 

- There was a mean 
decrease in HbA1c 
levels of 0.9% 
(equivalent to a 9% 
decrease from the 
baseline mean 
HbA1c value - more 
than half of the 
patients (50%) had 
a decrease in HbA1c 
of more than 1.0% - 
about 23% of the 
patients had a 
decrease in HbA1c 
between 0.5% and 
0.9% - there was a 
mean decrease in 
fasting blood 
glucose levels of 
14.9 mg/dL 
(equivalent to a 
decrease of about 
10% from the 
baseline mean 
value). 

 

(Damayanti et 
al., 2021) 

2021, Indonesia 

To determine 
the effect of a 
10-week short 
message 
system (SMS)-
based 
intervention 
on the self-
management 
of patients 
with type 2 
diabetes. 

 

n = 60  

age ± 61 
years 
Urban 

Reporting by 
patients via 
automated text 
messages (SMS) 

 

- There was an 
improvement in 
self-management 
practices in the 
intervention group. 
Statistical 
improvement was 
seen in the domains 
of general diet (0.42 
± 1.08); p=0.034), 
special diet (1.75 ± 
1.42; p=0.0001), 
exercise (1.02 ± 
1.85; p=0.005), 
blood glucose 
testing (0.53 ± 1.67; 
p=0.009), and foot 
care (4.75 ± 2.51; 
p=0.001) - There 
was no significant 
change in the 
control group 
(p>0.05). 

(JY et al., 2020) 

2019, Malaysia 

Knowing the 
effectiveness 
of 
telemedicine 
and 

n= 240 

 age ± 56 
years 
Rural 

Use of web-based 
devices by 
patients 

 

- There was a mean 
reduction in HbA1c 
from baseline of 
0.31% (95% C1 - 
0.51 to -0.10; 
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telemonitoring 
in managing 
type 2 DM 

 

p=0.003) in the 
telemonitoring 
intervention group 
compared to the 
usual care group of 
0.10% (95% C1 - 
0.29 to 0.09; 
p=0.31). 

(Sukarno & 
Munthe, 2021) 

2021, Indonesia 

Identifying the 
effectiveness 
of Dia-Care 
telemonitoring 
using 
whatssApp on 
diabetes 
outcomes in 
type 2 DM 
patients 

 

n=72  

age 18-65 
years 
Rural 

Use of the Dia-
Care application 
via WhatsApp by 
patients 

 

- Both groups 
(control and 
intervention) had a 
significant 
improvement in 
knowledge about 
diabetes after 1 
month of 
intervention 
(p=0.001) - Both 
groups had a 
significant 
improvement in 
fasting blood sugar 
levels after 1 month 
of intervention 
(p=0.03) - For 
depression levels, 
only the 
intervention group 
showed a 
significant decrease 
in depression levels 
with a mean 
decrease of 2.47 
(SD= 1.59; p=0.04). 

(Jantraporn et 
al., 2019) 

2019, Thailand 

To determine 
the effect of 
carbohydrate 
reduction 
combined with 
telemonitoring 
on HbA1c 
levels in 
patients with 
poorly 
controlled 
type 2 
diabetes. 

n = 53  

aged 35-
59 years 
Urban 

Phone calls from 
health workers to 
patients 

 

- A carbohydrate 
reduction program 
combined with 
telemonitoring is 
effective in 
reducing HbA1c 
levels in patients 
with poorly 
controlled type 2 
diabetes - The 
experimental group 
showed significant 
improvement in 
HbA1c levels 
compared to the 
control group (p < 
0.05). 

(J. Y. Lee et al., 
2017) 

2017, Malaysia 

To assess the 
effectiveness 
of 
telemonitoring 
in managing 
diabetes 

 

n = 85  

age ± 53 
years 
Rural 

Use of the 
website: patients 
submit their 
blood glucose 
level results. 

 

- The telemonitoring 
group showed 
significant 
improvement in 
glycemic control 
with a decrease in 
mean HbA1c 
(1.07%) compared 
to the usual care 
group (0.24%). 

(Wati et al., 
2021) 

Determining 
telemedicine 

n = 264  Telemonitoring 
through a 

- Out of 264 type 2 
DM patients, only 
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2021, Indonesia use and factors 
contributing to 
glycemic 
control in 
patients with 
type 2 DM 

 

age 25-54 
years 
Urban 

telemedicine 
platform that 
includes health 
and non-health 
applications 
(WhatsApp) 

 

19.2% used 
telemedicine and 
60.2% of them had 
poor glycemic 
control - 
Telemedicine was 
found to be 
effective in 
Diabetes care 
(p=0.001) 

(Tyagi et al., 
2022) 

2022, 
Singapore 

Determine the 
clinical 
outcomes of 
patients using 
the new 
telemonitoring 
system 
compared to 
standard care. 

 

n = 330  

aged 26-
65 years 
Urban 

Remote 
monitoring of 
capillary glucose 
and BB via a 
Bluetooth device 
and mobile 
phone on the 
Outcomes of 
Patients Using a 
Novel Tele-
monitoring 
System 
(OPTIMUM) app. 

 

- The intervention 
group showed a 
significantly lower 
HbA1c of 0.34% 
(95% C1 = -0.57 to -
0.11; p=0.0004) 
compared to the 
control group 

- No significant 
weight change was 
noted between 
groups 
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Table 4: Application of Telemonitoring in Type 2 DM Management (Qualitative Study) 

Author, Year 
Country 

Aims Sample (n, 
Age Range) 
and Setting 

Application of 
Telemonitoring 

Findings 

(Tan et al., 
2023) 

2023, 
Singapore 

Understanding non-
communicable 
disease patients' 
perceptions of the 
benefits and 
barriers to video 
consultation (VC) 
adoption and the 
potential challenges 
they may face 

 

n = 16  
age 38-65 
years Rural 

- Telemonitoring 
melalui Video 
Consultation 

 

There were three main themes to 
this research:  
- Perceived benefits: 

Participants found the 
implementation of monitoring 
with video consultation (VC) to 
manage their illness to be safe 
and convenient. 

- Perceived barriers: 
 Concerns about the 

possibility of suboptimal 
care due to the absence of 
direct physical examination 

 Network connectivity 
barriers 

 Security of personal 
medical data 

- Potential challenges: 
 Availability of personally 

owned mobile and 
telemonitoring devices 

 healthcare cost 
considerations 

 Familiarity with digital 
health technologies 

 
(Jantraporn et 

al., 2019) 

2019, Malaysia 

To understand the 
acceptance and 
effectiveness of 
telemedicine among 
patients 

 

n = 48  
mean age 
51 years 
Urban 

- Using digital 
telemedicine 
devices and 
patients sending 
their blood glucose 
results regularly 

 

- Telemedicine has significant 
potential benefits in diabetes 
management. 

- Some of the key findings in this 
study are: 
 Generational differences: 

 Older participants 
tended to prefer to 
record their blood 
glucose manually, while 
younger ones were open 
to the use of technology. 

 Independence and 
convenience 
Participants were more 
comfortable using 
telemedicine, especially 
with a mobile device 
connected to a 
glucometer, which 
helped them manage 
their diabetes without 
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having to frequent 
clinics. 

 Health data sharing and 
privacy There are concerns 
regarding data security and 
privacy. 

 Technical Challenges Poor 
internet connectivity and 
difficulty using 
telemedicine devices that 
are not user-friendly 

 Economic limitations and 
access to technology in 
active telemedicine 
implementation 

 role of family DM 
management through 
telemedicine is recognized 
as an important factor in 
providing support and 
supervision. 

(Steinman et 
al., 2019) 

2019, Kamboja 

To identify factors 
that support and 
hinder chronic 
disease 
management 

 

n = 70  
age ± 55 
years Urban 

- Using the M-Health 
app to report 
complaints 

 

- Barriers and facilitators of 
chronic disease management: 
 Barriers: access to 

medications and clinical 
support 

 Facilitators: family support 
and peer education are 
critical in helping patients 
manage their disease. 

- Participants' preferences for 
M-Health messages 
 Participants prefer M-

Health messages to be 
simple and engaging. 

 Voice messages are 
preferred over text 
messages as they are more 
accessible. 

- Acceptability and feasibility of 
M-Healh messages 
 M-health messages are a 

useful addition to their 
disease management 
strategy 

- Implications for improved 
chronic disease management 
 M-Health has the potential 

to improve self-care 
behaviors. 
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Table 5. Challenges and Opportunities for Telemonitoring Implementation 

Thema Factors  Source Excerpt 

Challenge Extrinsic 
Possible 
suboptimal 
treatment due to a 
lack of direct 
physical 
examination 

(Tan et al., 2023) "I understand leg pain, back pain, all 
this I can't mention in the video... my 
leg is swollen, the doctor can't see it 
either. My blood test should come.... 
"(Tan et al., 2023) (p.5) 

Network 
connectivity 

(Tan et al., 2023) 
"My internet connection and some 
families may not be good." (Tan et al., 
2023) (p.5) "At the moment, it is also 
very difficult because certain villages 
do not have internet lines." (Signaling 
& Rochelle, 2017) (p.14) 

Availability of 
mobile devices and 
telemonitoring 

(Tan et al., 2023) 
"I have no problem because I have all 
this (the BP machine and 
glucometer). But some low-income 
patients can't monitor themselves at 
home because they don't have the 
equipment; they have to go to the 
clinic." (Tan et al., 2023) (p. 5) 

Telemedicine 
devices that are 
not user-friendly 

(Steinman et al., 
2019) 

"I'm worried that I won't be able to 
understand and practice if the 
content isn't simple or if it uses too 
many technical terms" (Steinman et 
al., 2019) (p. 9). 

Intrinsich 
Lack of familiarity 
with digital health 
technology 

 

(Tan et al., 2023) "I have to study and catch up. All the 
advanced technology... I don't 
understand... My computer is not 
familiar." (Tan et al., 2023) (p. 5). "I 
record manually... I don't understand 
if it's through a phone device." 
(Signaling & Rochelle, 2017) (p. 11) 
"My husband has, my son has, but I 
don't have... I don't know how to use 
it." (Steinman et al., 2019) (p. 10). 
"It's okay, but what I'm afraid of is 
sometimes conflict, because it feels 
like I'm being watched by other 
people." (Signaling & Rochelle, 2017) 
(p. 14) 

Concerns over 
medical data 
protection 

 

(Signaling & 
Rochelle, 2017) 

"I have to study and catch up. All the 
advanced technology... I don't 
understand... My computer is not 
familiar." (Tan et al., 2023) (p. 5). "I 
record manually... I don't understand 
if it's through a phone device." 
(Signaling & Rochelle, 2017) (p. 11) 
"My husband has, my son has, but I 
don't have... I don't know how to use 
it." (Steinman et al., 2019) (p. 10). 
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"It's okay, but what I'm afraid of is 
sometimes conflict, because it feels 
like I'm being watched by other 
people." (Signaling & Rochelle, 2017) 
(p. 14) 

Presumption that 
face-to-face 
encounters are 
more satisfying 
healthcare costs 

(Signaling & 
Rochelle, 2017) 

"Face-to-face (consultation) is more 
important and better. With face-to-
face, information is clearer and more 
satisfying" (Signaling & Rochelle, 
2017) (p. 15). 

Presumption that 
face-to-face 
encounters are 
more satisfying 
healthcare costs 

(Tan et al., 2023) 
"It doesn't make sense that it's more 
expensive... I should just see a doctor." 
(Tan et al., 2023) (p. 6) 

 

Opportunities Extrinsic 
Make it easy for 
patients to receive 
consultations. 

(Tan et al., 2023) 
"I think it is a very good practice. 
There is no need to have direct 
contact with other people." (Tan et al., 
2023) (p. 4) 

Save time (Tan et al., 2023) 

(Signaling & 
Rochelle, 2017) 

"Even if it rains, I still have to come to 
the clinic, whereas for video 
consultation (VC), rain or shine, the 
doctor is still there. It's a very 
beneficial thing for patients." (Tan et 
al., 2023) (p.4) "It's good to use, 
especially through the internet. It's 
much easier; we don't need to come 
to the clinic and can stay at  home." 
(Signaling & Rochelle, 2017) (p. 13) 

Positive support 
from family 

 

(Steinman et al., 
2019) 

"The difficulty is that the person 
holding the phone is not near the 
patient; it is the children who will 
relay the content of the message." I 
asked a grandchild or child to press 
the number button (Steinman et al., 
2019) (p. 10). 

Intrinsisch 
Desire to know 
how to use the 
device 

(Signaling & 
Rochelle, 2017) 

"for me it is not difficult, just need to 
teach it... the first time may be 
difficult to understand..." (Signaling & 
Rochelle, 2017) (p.11) 

Convenience and 
ease of data 
tracking 

 

(Signaling & 
Rochelle, 2017) 

"I like this, because you can transfer 
directly to your phone... This is the 
best tool because you can monitor 
your health through the internet 
wherever you go" (Signaling & 
Rochelle, 2017) (p.12). "It's even 
more convenient because we don't 
have time to come to the doctor in 
person" (Signaling & Rochelle, 2017) 
(p.12). 
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Figure 1.  PRISMA Flowchart 

 

Figure 2. Framework of Challenges and Opportunities for Implementing Telemonitoring in 
the Management of Type 2 DM in Southeast Asia 


