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Abstract  

The Covid-19 quarantine policy and mobility restriction were carried out to break coronavirus transmission. These 
were implemented for several months to affect the quality of life, especially in patients with diabetes mellitus. To 
overcome this, technology such as applications of artificial intelligence can be used. The aim of this study is to 
identify the use of Artificial Intelligence systems in managing diabetes mellitus during pandemics based on the latest 
literature. This review conducted a narrative review method. Articles were searched using PubMed, Science Direct, 
and EBSCO databases. The keywords were based on the medical subheading (MeSH) term and combined using a 
boolean operator. Articles were selected using inclusion criteria, namely the year of publication between 2016-2021, 
articles in English, full text, and open access. The articles that were duplicated and articles that did not fit the research 
topic were excluded. We found that six articles met the criteria. These discussed four programs, namely diabetes 
retinopathy screening, blood glucose monitoring, lifestyle management programs, and insulin therapy guidelines. 
The four programs can be used in the home care services for diabetes mellitus patients during the Covid-19 pandemic.  
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Introduction

World Health Organization (WHO) 
has determined that the Coronavirus or 
Covid-19 originating from Wuhan, China, 
which occurred at the end of 2019, is a 
global pandemic that causes the number 
of confirmed cases to continue to increase. 
As a result of the increase in the number of 
confirmed cases, and the number of deaths 
caused by Covid-19, several policies have 
been implemented to break the chain of 
transmission, such as the use of masks, 
physical distancing, quarantine, and mobility 
restriction in the long term (Tuwu, 2020). 
Physical distancing and mobility restrictions 
carried out during the pandemic caused a 
health emergency status in the community, 
especially for diabetes mellitus patients who 
were unable to receive treatment at hospitals 
or health centers properly so that patients with 
diabetes mellitus were more at risk of being 
neglected during the pandemic. Considering 
that diabetes mellitus is a disease known as the 
silent killer because it is often not realized by 
the and when it is known that complications 
have occurred sufferers (Yusnaini, 2021).

According to the International Diabetes 
Federation (IDF) in 2017, there were around 
425 million people in the world living 
with diabetes mellitus and it is estimated 
that this case will continue to increase by 
2045 (Nugroho et al., 2020). Indonesia is 
the only country in Southeast Asia that is 
on the list of 10 countries with the highest 
number of people with diabetes mellitus in 
the world, which is ranked seventh among 
the 10 countries with the highest number of 
people with diabetes mellitus, namely 10.7 
million people (Budiman et al., 2020). The 
International Diabetes Federation (IDF) in 
2019 estimated that Indonesia would see an 
increase in the prevalence of diabetes mellitus 
by 14.1% in 2045 (Budiman et al., 2020). 
Riskesdas data (2018), states that there is an 
increase of 2% of the Indonesian population 
suffering from diabetes mellitus (Kemenkes 
RI, 2018)

The high prevalence of diabetes mellitus 
requires a fairly long and continuous 
treatment, especially during the Covid-19 
pandemic, to reduce and prevent long-
term complications. Research conducted 

by Corina in 2018 showed that the most 
complications in diabetes mellitus patients 
were microvascular complications (57%) 
with the most complications being diabetic 
neuropathy (45.6%), diabetic nephropathy 
(33.7%), and diabetic retinopathy (20.7%). 
In comparison, macrovascular complications 
(43%) with the most complications were foot 
diabetes (29.9%), coronary heart disease 
(27.8%), and cerebrovascular (19.4%) 
(Saputri, 2020). Diseases that require long-
term care at this time pose a challenge for 
the world of nursing to improve sustainable 
nursing care providers. Continuous care, in 
this case, is transitional care, which is care 
that functions to manage patients at home so 
that the treatment process remains continuity, 
which aims to improve, maintain or restore 
and maximize the level of independence and 
minimize the impact of the disease (Chaki et 
al., 2020). 

Currently, in the Covid-19 pandemic, 
chronic diseases’ patients faced problems 
as the Indonesian government applied the 
lockdown policy that impacted to many 
aspect of services including health services. 
The problems were the limited supply of 
needed drugs, including insulin or food, and 
the procurement of medical equipment tools 
such as blood sugar strips (Nugroho et al., 
2020). These situations interfered the quality 
patients’ management of diabetes mellitus 
Home care in the form of telenursing is a 
form of continuous and comprehensive home 
nursing services provided to patients and their 
families. This home care service is considered 
very effective and efficient in the current state 
of the Covid-19 pandemic (Nugroho et al., 
2020). In current conditions, technology is 
the right tool for patients who need health care 
assistance to stay in touch without having to 
meet face-to-face with a doctor. Therefore, in 
this modernization era, efforts are needed to 
help diabetes mellitus patients control their 
blood sugar levels, the use of technology in 
improving blood sugar control management, 
such as artificial intelligence (Chaki et al., 
2020). The use of artificial intelligence is to 
provide a composite picture, panoramic view 
of individual medical data, make important 
decisions, avoid errors such as misdiagnosis 
and unnecessary procedures, assist in 
ordering and interpreting appropriate tests, 
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and recommend the appropriate treatment 
(Saputri, 2020). Therefore, this review aims 
to identify Artificial Intelligence Applications 
in home care services for DM patients during 
the COVID-19 pandemic.

Research Method

A narrative review was conducted to answer 
research questions. Searching strategy using 
databases, such as PubMed, Science Direct, 
and EBSCO. The keywords were based on 

MeSH, namely artificial intelligence, diabetes 
mellitus, and telemedicine. These keywords 
were combined using boolean operators so 
that it becomes ((Artificial Intelligence) AND 
(Diabetes Mellitus)) AND (Telemedicine). 
Articles were selected using criteria, namely 
Publication year was around 2016-2021, 
articles were written in English, full text, and 
open access. The duplicated articles, articles 
reviewed and do not fit the research topic 
were excluded. Figure 1 shows the article 
selection process.

Figure 1. The Flowchart of articles selection process
The narrative review includes a summary, 
critical analysis, and does not have a specific 
analytical method (Paré et al., 2016). 
Therefore, the included articles were only 
summarized and critically analyzed for time 
efficiency.

Results

Six articles met the criteria, these articles 
are original articles that were researched 
in America, Germany, Israel, Hong Kong 

(n = 4); and India (n = 2). The majority of 
the methods used in the findings article are 
randomized controlled trials. The samples 
range from 24 to 900 participants. Based on 
the articles, we found that diabetic retinopathy 
screening, blood glucose monitoring, lifestyle 
management programs, and insulin therapy 
guidelines are the major themes that will be 
discussed in this review.
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Table 1. Characteristic of sample articles

Researcher Objective Methods 
A r t i f i c i a l 
I n t e l l i g e n c e 

Application
Sample Findings

Marc et al., 
2018. Virginia, 

USA

to identify the 
effectiveness of the 
Decision support 
system (DSS) on glucose 
variability (GV) and 
glucose monitoring 
was assessed using 
continuous glucose 
monitoring (CGM).

R a n d o m i z e d 
experimental 

control

Decision support 
system on 
blood glucose 

variability

24 subjects with type 1 
diabetes mellitus (T1DM), 
total daily insulin dose 
(TDI) 46.7±22.3U, with 
carbohydrate counting 
with usual care or with a 
decision support system 
(DSS). DSS consists of a 
combination of automatic 
titration of insulin, bolus 
calculations, and treatment 
suggestions based on the 
recommendation of high 
carbohydrate (CHO) The

Using a decision 
support system 
(DSS) significantly 
reduced glucose 
variability by 
(coefficient of 
variation: 0.36±08. 
vs. 0.33±0.06, 
P=0.045) while 
m a i n t a i n i n g 
glycemic control 
(mean CGM: 
1 5 5 . 2 ± 2 7 . 1 m g /
Dl and reducing 
hypoglycemia

Sosale et al., 
2019. India The

to evaluate 
Smartphones with 
Artificial Intelligence 
(AI) algorithms in the 
diagnosis of diabetic 
retinopathy

Cross-sectional 
study

D i a b e t i c 
r e t i n o p a t h y 

diagnosis
900 people with diabetes 

mellitus 

T e c h n o l o g y 
A r t i f i c i a l 
Intelligence ( AI) 
has high sensitivity 
and specificity 
in detecting 
Referable diabetic 
retinopathy (RDR) 
using Remidio non-
mydriatic (RN) 
retinal images.

Natarajan et al., 
2019. India 

to evaluate the 
performance of 
Artificial Intelligence 
(AI), with a 
smartphone, in 
analyzing Automated 
retinal images, to detect 
reference diabetic 
retinopathy (RDR)

Cross-sectional 
study

D i a b e t i c 
r e t i n o p a t h y 

screening

213 patients were analyzed 
for assessment of diabetic 
retinopathy(RDR) uses 
Artificial Intelligence (AI)

System Artificial 
Intelligence (AI) 
in the screening 
of diabetic 
retinopathy can be 
done with a fundus 
c a m e r a - b a s e d 
smartphone. And 
the use of Artificial 
I n t e l l i g e n c e 
allows screening 
for diabetic 
retinopathy (RDR) 
references.

Katja Von 
Storch et al., 
2019. Germany 

The

to evaluate the effect on 
glycated hemoglobin 
(HbA1c) values and 
s e l f - m a n a g e m e n t 
behavior of self-
medication with a 
telemedicine program 
in patients with Type 
2 DM.

R a n d o m i z e d 
p r o s p e c t i v e 

study
Management of 

lifestyle

60 patients in the 
intervention group 
telemedicine and 55 in 
the control group. The 
intervention group was 
given a tablet computer, 
glucometer, and step 
counter and received 
telephone coaching to 
overcome and increase 
motivation for diabetes 
self-management in daily 
life. The control group did 
not receive any additional 
treatment.

The result from the 
intervention group 
was a significantly 
greater decrease 
in HbA1c in the 
t e l e m e d i c i n e 
group with HbA1c 
values, F (1.14) 
= 11.2, P = 0.001. 
In addition, the 
telemedicine group 
showed significant 
improvement in 
the Diabetes Self-
Management scale 
score and body 
mass index with, 
P=0.01, gp2=0.107 
compared to the 
usual care group.
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Revital et al., 
2020. Israel The

to test insulin dosing 
guided by an-guided 
insulin Artificial 
Intelligence - Decision 
support system 
whether (DSS) was as 
effective and safe as 
a doctor in changing 
glucose levels.

R a n d o m i z e d 
controlled trial

Guided insulin 
administration

108 participants with type 
1 diabetes, aged 10-21 
years and taking insulin 
pump therapy.

Participants were 
randomized 1:1 to receive 
remote insulin doses every 
three weeks with the AI-
DSS system, (AI-DSS, n 
= 54) and direct insulin 
administration by medical 
personnel (n = 54).

Results for primary 
efficacy measures 
percentage time 
within the target 
glucose range (70–
180 mg dl−1 (3.9–
10.0 mmol l−1)) and 
severe diabetes-
related adverse 
events (severe 
h y p o g l y c e m i a , 
d i a b e t i c 
ketoacidosis) did 
not occur in the 
group. Ar

Calvin et al., 
2020. Hong 

Kong

to test the effectiveness 
and safety of 
T e c h n o l o g i c a l 
surrogate nursing 
(TSN) and Artificial 
Intelligence (AI) in 
type 2 diabetes patients 
with hypertension.

R a n d o m i z e d 
C o n t r o l l e d 

Trial

Monitor Blood 
p r e s s u r e 
diabetes mellitus

299 patients were 
randomized to either the 
intervention group (n=151) 
or the control group 
(n=148).

S t a t i s t i c a l l y 
s i g n i f i c a n t 
results which di 
d e m o n s t r a t e d 
the effectiveness 
of Technological 
surrogate nursing 
(TSN) in changing 
hemoglobin 1c 
in the control 
group and the 
intervention group.

Discussion 

Application of artificial intelligence in home 
care services for diabetes mellitus patients 
during the Covid-19 pandemic has various 
features for treating diabetes mellitus patients. 
This review revealed that various features. For 
monitoring, Blood glucose monitor through 
artificial intelligence plays a role in diabetes 
management (Hadiyoso, 2019). According to 
the research of Or Ck et al., (2020) Artificial 
Intelligence (AI) can monitor blood pressure 
and blood glucose simultaneously connected 
to bluetooth, then the results in the data 
analysis system are presented in tables and 
structured charts on the application screen 
(Or et al., 2020). Then also in the research of 
Breton Marc et al., (2018) In the application 
of artificial intelligence according to the 
results, text-and-based learning resources 
are provided video related to the causes 
and prevention of diabetes mellitus and 
hypertension. Supported by audio that serves 
to guide and be a reminder of actions at a 
predetermined time in the next program 
(Breton et al., 2018). During the Covid-19 
pandemic, diabetes mellitus patients took 
blood sugar measurements using applications 
of artificial intelligence through telemedicine 
services which were then guided by telephone 
to take measurements and recommendations 
for storing glucose stocks such as glucose 
D as energy drinks during quarantine and 
limited access to health services (Banerjee et 

al., 2020). 
Diabetic retinopathy screening is diabetic 

retinopathy is a retinal disorder in patients 
with diabetes mellitus that causes screening 
by glucose reduction, which causes damage to 
the retinal blood vessel endothelium. Diabetic 
retinopathy characterizes microaneurysm, 
as well as bleeding in the retinal blood 
vessels, and usually, there is an abnormal 
growth of blood vessels (neovascularization) 
(Erlvira & Suryawijaya, 2019). Features of 
artificial intelligence for the occurrence of 
complications of diabetic retinopathy can 
be used as early diagnostic screening that 
can be used in people with diabetes mellitus. 
According to the research of Natarajan et al., 
(2019) based fundus cameras Smartphone 
applications, artificial intelligence has a 
positive impact on screening for vision-
threatening complications because of 
diabetes. In diabetic patients during the 
pandemic, it is very important to control 
diabetes and the form of complications in 
diabetics that can be accessed from home 
(Natarajan et al., 2019). Then based on the 
research of Sosale et al., (2020) System is 
Artificial Intelligence carried out with offline 
AI Algorithms on smartphones, where the 
results are displayed in images from the 
retina display. Then the image is uploaded 
to a service cloud hosted by Web Services 
(AWS) provided by the manufacturer or an 
application that cooperates with an application 
that supports systems artificial intelligence, 
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the results in diagnosing according to the 
level of complications are provided in the 
application, then in patients with a higher 
level of diagnosis results screening are at risk 
it is recommended in the application contact 
the nearest health service (Sosale et al., 
2020). In line with the research of Natarajan 
et al., (2019) The advantages of automated 
analysis algorithms in using screening can 
also be used offline on smartphones and do 
not require internet access to send images 
(Natarajan et al., 2019). Then, in real-time, 
the results of the screening are given to the 
patient.

Lifestyle management program, based 
on the research of Storch Von et al., (2019) 
The important goals of treatment in diabetic 
patients are pre-prevention or delay of 
complications and maintenance of the quality 
of life. System Artificial intelligence in the 
quality’s influence of the life of diabetic 
patients with a program of increasing daily 
physical activity to compensate for the 
lifestyle (Von Storch et al., 2019). Physical 
activity programs that can be carried out 
during the Covid-19 pandemic quarantine 
by doing 60 minutes of physical activity/day 
are divided into aerobic activities, activities 
related to daily homework, and muscle-
strengthening activities (Banerjee et al., 
2020). According to research in Indonesia 
by Kusnanto et al., (2019) System, Artificial 
Intelligence with calendar-app guides, self-
care services, exercise, diet, health plans, 
and stress management  (Kusnanto et al., 
2019) . Diet in patients with diabetes mellitus 
by targeting a dietary pattern program with 
fruits and sodium intake and carbohydrate 
consumption of 64.1% of total dietary 
energy during a pandemic has been shown 
to improve the quality of diet in people with 
diabetes mellitus (Banerjee et al., 2020) . 
This program is useful in increasing the 
prevention of diabetes mellitus patients 
against cardiovascular complications and all 
complications that cause death in diabetic 
patients.

Free insulin therapy, system digital 
support can be useful in facilitating the 
administration of insulin injection therapy 
in diabetes patients. Home care according to 
research by Nimri et al., (2020) applications 
Artificial intelligence facilitates timely and 

more frequent insulin administration, as well 
as director remote, does change guidelines, as 
well as guidelines for injecting insulin with 
services home care, which are beneficial in the 
care of diabetic patients during a pandemic. 
By improving individual glycemic control 
in diabetics (Nimri et al., 2020). According 
to Breton Marc et al., (2018), insulin dose 
change in the application of systems Artificial 
Intelligence by health professionals between 
direct visits using data downloaded from the 
device has been shown to improve glycemic 
control (Breton et al., 2018).

Conclusion

The application of Artificial Intelligence in 
home care services for diabetics has several 
programs to support the goals of managing 
diabetes mellitus during a pandemic. There 
are diabetes retinopathy screening programs, 
blood glucose monitoring, lifestyle 
management programs, and insulin therapy 
guidelines that researchers have reported on. 
Some of these technology-based services 
can be applied go to home care services for 
diabetes mellitus patients during the Covid-19 
pandemic. 

References

Banerjee, M., Chakraborty, S., & Pal, R. 
(2020). Diabetes self-management amid 
COVID-19 pandemic Mainak. Diabetes & 
Metabolic Syndrome: Clinical Research 
& Reviews, 14(January), 351–354. 
https://doi.org/https://doi.org/10.1016/j.
dsx.2020.04.013

Breton, M. D., Patek, S. D., Lv, D., Schertz, 
E., Robic, J., Pinnata, J., Kollar, L., Barnett, 
C., Wakeman, C., Oliveri, M., Fabris, C., 
Chernavvsky, D., Kovatchev, B. P., & 
Anderson, S. M. (2018). Continuous Glucose 
Monitoring and Insulin Informed Advisory 
System with Automated Titration and Dosing 
of Insulin Reduces Glucose Variability in Type 
1 Diabetes Mellitus. Diabetes Technology 
and Therapeutics, 20(8), 531–540. https://
doi.org/10.1089/dia.2018.0079

Budiman, J. M., Yantson, C., Chris, N., 
Donglas, N., & Sun, E. (2020). Konsep 

Lia Sari: Application of Artificial Intelligence for managing Diabetes Mellitus patients



112 JNC - Volume 5 Issue 2 June 2022

Pengembangan Teknologi pada Health 
Assistant dengan Menciptakan Holo Buddy 
Bagi Masyarakat. Journal of Information 
System and Technology, 1(2), 176–185. 
https://doi.org/http://dx.doi.org/10.37253/
joint.v1i2.4320

Chaki, J., Thillai Ganesh, S., Cidham, S. 
K., & Ananda Theertan, S. (2020). Machine 
learning and artificial intelligence based 
Diabetes Mellitus detection and self-
management: A systematic review. Journal 
of King Saud University - Computer and 
Information Sciences, 1319–1578, 3–20. 
https://doi.org/10.1016/j.jksuci.2020.06.013

Erlvira, & Suryawijaya, E. E. (2019). 
Retinopati Diabetes. Cermin Dunia 
Kedokteran, 46(3), 220–224. 

Hadiyoso, S. (2019). Sistem Pengukur 
Tekanan Darah secara Online untuk 
Aplikasi Remote Monitoring Kesehatan 
Jantung. ELKOMIKA: Jurnal Teknik Energi 
Elektrik, Teknik Telekomunikasi, & Teknik 
Elektronika, 7(1), 1. https://doi.org/10.26760/
elkomika.v7i1.1

Kemenkes RI. (2018). Hasil Riset Kesehatan 
Dasar Tahun 2018. Kementrian Kesehatan 
RI, 53(9), 1689–1699.

Kusnanto, Widyanata, K. A. J., Suprajitno, 
& Arifin, H. (2019). DM-calendar app as 
a diabetes self-management education on 
adult type 2 diabetes mellitus: a randomized 
controlled trial. Journal of Diabetes and 
Metabolic Disorders, 18(2), 557–563. https://
doi.org/10.1007/s40200-019-00468-1

Natarajan, S., Jain, A., Krishnan, R., 
Rogye, A., & Sivaprasad, S. (2019). 
Diagnostic Accuracy of Community-Based 
Diabetic Retinopathy Screening with an 
Offline Artificial Intelligence System on 
a Smartphone. JAMA Ophthalmology, 
137(10), 1182–1188. https://doi.org/10.1001/
jamaophthalmol.2019.2923

Nimri, R., Battelino, T., Laffel, L. M., Slover, 
R. H., Schatz, D., & A., S. W. (2020). Insulin 
dose optimization using an automated 
artificial intelligence-based decision support 

system in youths with type 1 diabetes. Nature 
Medicine, 26(9), 1380–1384. https://doi.
org/10.1038/s41591-020-1045-7

Nugroho, C., Wiseno, B., Timur, J., & 
Penyakit, K. (2020). Analysis Of Home Care 
Services As Patient Expectation During. 27–
30.

Or, C. K., Liu, K., So, M. K. P., Cheung, B., 
Yam, L. Y. C., Tiwari, A., Lau, Y. F. E., Lau, 
T., Hui, P. S. G., Cheng, H. C., Tan, J., & 
Cheung, M. T. (2020). Improving self-care 
in patients with coexisting type 2 diabetes 
and hypertension by technological surrogate 
nursing: Randomized controlled trial. Journal 
of Medical Internet Research, 22(3). https://
doi.org/10.2196/16769

Paré, G., Trudel, M. C., Jaana, M., & 
Kitsiou, S. (2016). Synthesizing information 
systems knowledge: A typology of literature 
reviews. Information and Management, 
52(2), 183–199. https://doi.org/10.1016/j.
im.2014.08.008

Saputri, R. D. (2020). Komplikasi Sistemik 
Pada Pasien Diabetes Melitus Tipe 2. Jurnal 
Ilmiah Kesehatan Sandi Husada, 11(1), 
230–236. https://doi.org/10.35816/jiskh.
v11i1.254

Sosale, B., Aravind, S. R., Murthy, H., 
Narayana, S., Sharma, U., Gowda, S. G. V., 
& Naveenam, M. (2020). Simple, Mobile-
based Artificial Intelligence Algorithm in the 
detection of Diabetic Retinopathy (SMART) 
study. BMJ Open Diabetes Research and 
Care, 8(1), 1–6. https://doi.org/10.1136/
bmjdrc-2019-000892

Tuwu, D. (2020). Kebijakan Pemerintah 
Dalam Penanganan Pandemi Covid-19. 
Journal Publicuho, 3(2), 267. https://doi.
org/10.35817/jpu.v3i2.12535

Von Storch, K., Graaf, E., Wunderlich, 
M., Rietz, C., Polidori, M. C., & Woopen, 
C. (2019). Telemedicine-Assisted Self-
Management Program for Type 2 Diabetes 
Patients. Diabetes Technology and 
Therapeutics, 21(9), 514–521. https://doi.
org/10.1089/DIA.2019.0056

Lia Sari: Application of Artificial Intelligence for managing Diabetes Mellitus patients



113JNC - Volume 5 Issue 2 June 2022

Yusnaini, Y. (2021). Pemberdayaan Kader 
Kesehatan Melalui Inovasi Teknologi 
Excellent Care Menuju Masyarakat Sehat, 
Sejahtera dan Bebas COVID-19 di Desa Darul 
Amin Kecamatan Lawe Alas Kabupaten 
Aceh Tenggara. JPKMI (Jurnal Pengabdian 
Kepada Masyarakat Indonesia), 2(2), 134–
144. https://doi.org/10.36596/jpkmi.v2i2.147

Lia Sari: Application of Artificial Intelligence for managing Diabetes Mellitus patients


