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ABSTRACT
BACKGROUND The coronavirus disease 2019 (COVID-19) pandemic disrupts selfmanagement in diabetic patients in Indonesia. This study aimed to determine the
telemedicine usage and factors contributing to glycemic control in type 2 diabetes
mellitus (T2DM) patients during the pandemic.

Authors' affiliations:
¹College of Public Health Sciences,
Chulalongkorn University, Bangkok,
Thailand, ²Metabolic, Cardiovascular and
Aging Cluster, The Indonesian Medical
Education and Research Institute, Faculty
of Medicine, Universitas Indonesia,
Jakarta, Indonesia

METHODS A cross-sectional study was conducted in T2DM patients aged 25–54 years.
The questionnaire included general characteristics, diabetes conditions, consultation
factors, and self-care management. Glycemic status was evaluated using glycated
hemoglobin (HbA1c) levels, which was categorized into poor (HbA1c≥7%) and good
glycemic control (HbA1c<7%). Data were analyzed using chi-square and binary logistic
regression.
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RESULTS Of 264 patients, only 19.2% used telemedicine and 60.2% had poor glycemic
control during the pandemic. Overweight or obesity (odds ratio [OR] = 5.740 [95%
confidence interval [CI] = 2.554–12.899]; p<0.001), insulin injection (OR = 3.083 [95%
CI = 1.238–7.677]; p = 0.016), and frequent fried food consumption (OR = 5.204 [95%
CI = 1.631–16.606]; p = 0.005) were the factors contributing to poor glycemic control.
The risk is lower if exercised regularly (OR = 0.036 [95% CI = 0.007–0.195]; p<0.001) and
consulted with a doctor using telemedicine (OR = 0.193 [95% CI = 0.044–0.846]; p =
0.029) or in-person visits (OR = 0.065 [95% CI = 0.016–0.260]; p<0.001).
CONCLUSIONS Glycemic control was not optimal during the COVID-19 pandemic.
Therefore, keeping a healthy lifestyle and staying connected with a doctor are
important to ensure optimal blood glucose control and reduce the risk of diabetesrelated complications.
KEYWORDS COVID-19, diabetes mellitus, glycemic control, Indonesia, telemedicine

As Indonesia reported its first coronavirus disease
2019 (COVID-19) case, the large-scale social restrictions
were urgently implemented on April 10, 2020 to curb
the spread of COVID-19. The regulation involves
mobility restrictions, especially for people with
comorbidity such as diabetes that was reported as
the highest underlying cause of COVID-19 mortality in
Indonesia.1 Furthermore, these extended restrictions

disrupt self-management and affect glycemic control
in diabetic patients.
The COVID-19 pandemic has been severely
disrupted the self-management in diabetic patients.²⁻⁷
Although hospitals are open, telemedicine is the
suggested healthcare service during the pandemic.
Kshanti et al³ found that many diabetic patients in
Indonesia experienced difficulties managing their
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condition (e.g., attending diabetes consultation,
accessing diabetes medication, controlling diet,
checking blood glucose, and performing regular
exercise). However, a proactive self-care of glycemic
control is required to prevent diabetes-related
complications and infection risks. It includes regular
eating (at least 2–3 times a day), 30-min of daily
exercise, medication adherence, and routine blood
glucose testing.⁸,⁹ During the pandemic, telemedicine
is the suggested medical care service unless for an
emergency. The recommendation is given to protect
people from COVID-19 transmission.¹⁰
Numerous international studies have evaluated
glycemic control among diabetic patients during
the COVID-19 pandemic.⁴,¹¹–¹³ However, there are
limited studies assessed in Indonesia. Thus, this
study aimed to identify the telemedicine usage and
factors contributing to glycemic control in type 2
diabetes mellitus (T2DM) patients during the COVID-19
pandemic in Jakarta, Indonesia.

METHODS
This was a cross-sectional study conducted from
March 1–31, 2021. A total of 264 participants were
included using convenience sampling with criteria:
aged 25–54 years old, had T2DM at least 3 months, lived
in Jakarta, checked for glycated hemoglobin (HbA1c),
and was not infected with COVID-19. Pregnant women,
history of medical hospitalization, and psychiatric
disorders were excluded. This study was approved
by the Health Research Ethics Committee, Faculty
of Medicine and Health, Universitas Muhammadiyah
Jakarta, Indonesia (No.052/PE/KE/FKK-UMJ/II/2021).
An invitation link was given to the potential
participants who met inclusion criteria via WhatsApp
(WhatsApp Inc., USA). After obtaining informed
consent, a self-constructed questionnaire consisted of
53 questions about general characteristics, diabetes
conditions, self-care management, and HbA1c level
was given in Indonesian. The questionnaire passed
the validity and reliability tests with an index of itemobjective congruence of 0.8 and a Cronbach’s alpha
score of 0.7, respectively. The variables included
age, gender, education level, employment status,
income level, marital status, body mass index (BMI),
diabetes duration, medication type, comorbidity,
smoking status, telemedicine experience, meal plan,
frequent food consumed, medication compliance,
mji.ui.ac.id

regular exercise, self-monitoring blood glucose, and
doctor consultation. HbA1c level was self-reported by
the participants from their latest laboratory results
between June 2020 and March 2021. Telemedicine
was defined as mobile health applications (m-Health)
or other platforms (e.g., WhatsApp) usage to consult
with a doctor during the COVID-19 pandemic. Income
before and after the pandemic was asked. BMI was
calculated using the data given by the subjects in the
questionnaire and was classified using the World Health
Organization criteria.¹⁴ Subjects were asked about their
comorbidity by choosing hyperlipidemia, hypertension,
thyroid problems, chronic lung problems, chronic
kidney disease, coronary artery disease, or others.
Subjects were also asked whether they followed a meal
plan, and those without a meal plan were classified as
never following a meal plan. Frequently consumed
meals, during the pandemic were asked whether it
was fried, grilled, steamed, baked, or boiled foods.
Medication adherence was assessed based on whether
the subjects followed diabetes medication and how
many times the patients forgot to take medicine within
12 months.
Data were analyzed using SPSS software version
22.0 (IBM Corp., USA) (licensed by Chulalongkorn
University, Thailand). Frequencies (n) and percentages
(%) were presented for categorical variables, and
continuous variables were computed using the mean,
median, and standard deviation. For analysis purposes,

Table 1. Telemedicine usage during the coronavirus disease
2019 (COVID-19) pandemic
Characteristics

n (%) (N = 52)

Telemedicine platform
Health apps

24 (46)

Non-health apps (e.g., WhatsApp)

28 (54)

Communication type
Text

32 (61)

Phone call

2 (4)

Video call

18 (35)

Frequency of consultation
<6 times

38 (73)

≥6 times

14 (27)

Duration of consultation
<10 min

16 (31)

10–15 min

10 (19)

≥15 min

26 (50)
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Table 2. Association of all variables and glycemic status
Glycemic status (N = 264)
Characteristics

Bivariate
analysis

Multivariate analysis

Good,
n (%) (N = 105)

Poor,
n (%) (N = 159)

p

OR (95% CI)

p

Age (<50 years)

54 (41.9)

75 (58.1)

0.498

-

-

Sex (female)

42 (29.8)

99 (70.2)

<0.001*

1.553 (0.698–3.457)

0.281

Education level

0.083

Below senior high school

48 (34.8)

90 (65.2)

1.00

-

Bachelor’s degree or higher

57 (45.2)

69 (54.8)

0.198 (0.078–0.503)

0.001

Employment status (employed)

67 (40.6)

98 (59.4)

-

-

0.721
0.043*

Income level
No change

90 (42.9)

120 (57.1)

1.00

-

Decreased

15 (27.8)

39 (72.2)

2.583 (0.987–6.762)

0.053

95 (40.6)

139 (59.4)

-

-

Marital status (married)

0.444
<0.001*

BMI
Underweight or normal

57 (58.8)

40 (41.2)

1.00

Overweight or obese

48 (28.7)

119 (71.3)

5.740 (2.554–12.899)

<0.001

-

-

-

-

Diabetes duration

0.750

<5 years

43 (41.0)

62 (59.0)

≥5 years

62 (23.5)

97 (76.5)
<0.001*

Medication type
Oral medicine

85 (46.4)

98 (53.6)

1.00

-

Others (insulin or combination)

20 (24.7)

61 (75.3)

3.083 (1.238–7.677)

0.016

Comorbidity

14 (41.2)

20 (58.8)

0.858

-

-

Smoking

9 (24.3)

28 (75.7)

0.038*

2.513 (0.723–8.740)

0.001

1.00

-

0.372 (0.139–0.995)

0.049

0.009*

Used telemedicine
Never

77 (36.0)

137 (64.0)

Ever

28 (56.0)

22 (44.0)
0.003*

Followed a meal plan
Never

51 (39.5)

78 (60.5)

1.00

-

Sometimes

30 (30.9)

67 (69.1)

1.660 (0.669–41.18)

0.275

Always

24 (63.2)

14 (36.8)

0.568 (0.189–1.710)

0.314

Consumed fried foods

25 (56.8)

19 (43.2)

0.011*

5.204 (1.631–16.606)

0.005

Poor medication compliance

13 (52.0)

12 (48.0)

0.189

2.696 (0.660–11.008)

0.167

<0.001*

Exercise
≤30 min/day

76 (32.6)

157 (67.4)

1.00

-

>30 min/day

29 (93.5)

2 (6.5)

0.036 (0.007–0.195)

<0.001

Exercised ≥2 times/week

87 (45.8)

103 (54.2)

0.001*

0.568 (0.240–1.344)

0.198

Had SMBG

43 (38.4)

69 (61.6)

0.694

-

-

4 (6.2)

60 (93.8)

1.00

-

Telemedicine

28 (53.8)

24 (46.2)

0.193 (0.044–0.846)

0.029

In-person visit only

73 (49.3)

75 (50.7)

0.065 (0.016–0.260)

<0.001

<0.001*

Consultation during COVID-19
Never

BMI=body mass index; CI=confidence interval; COVID-19=coronavirus disease 2019; OR=odds ratio; SMBG=self-monitoring blood glucose
*Chi-square
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the median was used as a cut-off point because all
continuous data were not normally distributed. Chisquare was used to identify the association between
the categorical variables. Binary logistic regression was
used to identify factors contributing to glycemic status
during the COVID-19 pandemic. Multivariate analysis
included all variables with p<0.25 that was related to
poor glycemic status in bivariate analysis. A two-sided
α less than 0.05 was considered statistically significant
(95% confidence interval).

RESULTS
Of 264 patients, only 19.7% initiatively used
telemedicine during the COVID-19 pandemic (Table 1).
General characteristics, diabetes conditions, and selfcare management on glycemic status are provided
in Table 2. Of 159 patients, 60.2% had poor glycemic
status (HbA1c≥7%). Patients with obesity, having insulin
injections, and who consumed fried foods frequently
had a higher risk of poor glycemic control. Patients
doing consultation via telemedicine or in-person visit
and having regular exercise had better glycemic control
(Table 2).

DISCUSSION
T2DM patients in Jakarta, Indonesia, were likely
to have a poor glycemic control (HbA1c≥7%) during
the COVID-19 pandemic. This trend was also found
in the pre-pandemic era that only one-third of T2DM
patients achieved good glycemic control.¹⁵ However,
this condition worsened during the pandemic due to
difficulties in managing health care.³ Our result was
also similar to other studies in India,⁴,⁵ China,⁶ Korea,¹⁶
and a country that did not implement lockdown
such as Japan.⁷ Contrarily, glycemic control in T2DM
patients was improved in Greece and Italy.¹⁷,¹⁸ These
heterogeneous results might be caused by different
socioeconomic status, duration of lockdown, baseline
glycemic control, and health access during the
COVID-19 pandemic.
Telemedicine uses technology to provide medical
consultation at a distance via interactive chats,
voice calls, and video calls.¹⁹ Evidence has shown
that telemedicine can improve self-management
care,²⁰ disease monitoring,21 and clinical outcome.22
However, only less than 20% of patients used
telemedicine due to unfamiliarity with the service²3
mji.ui.ac.id

and in-person visit preference. Virtual care is also
not accessible for the National Health Insurance
holders,³ which only covers the in-person visits. In
addition, telemedicine usage has been hindered due
to data privacy, diagnostic accuracy, legal protection
concern, and reimbursement issue.²⁴ Telemedicine
usage was expected to increase during the COVID-19
pandemic, but our findings showed otherwise. Doctor
consultation is still suggested for controlling diabetes
either through in-person visits or telemedicine. In
addition, telemedicine could be an effective service
for diabetes education if properly organized in
a primary health center or private clinic. Further
studies are needed to identify the effectiveness of
telemedicine versus in-person visits using a casecontrol study.
This study found that females had poorer glycemic
control. The possible causes include biological
factors²⁵ (e.g., metabolic process, regulation of
glucose homeostasis, and treatment response) and
psychological stress.²⁶ Yan et al²⁶ reported that higher
psychological stress in females amid the pandemic
might be partially due to the workload impact and
homecare burden. In terms of sociodemographic
factors, income level was significantly associated with
HbA1c levels. This study assumed that the decreased
income during the pandemic might limit T2DM patients’
ability to afford the medication, recommended diet,
blood glucose monitoring supplies, and diabetes care
access.
In line with this study, previous studies also found
overweight or obesity with poor glycemic control
as the contributing factor of T2DM.²⁷,²⁸ Following a
meal plan, which is defined as adherence to a healthy
eating plan to control blood glucose level, was also
associated with glycemic control. Furthermore, this
study found that many participants consumed fried
foods while staying at home. This might affect their
glycemic status because fried foods are high in fat
and calories. Interestingly, the large-scale social
restrictions was not an obstacle for the participants
to exercise at home, although the frequency and
duration may vary. Physical activity could help T2DM
patients improving their glycemic status and enhance
metabolic health and immune defense, which are
beneficial in the current situation.²⁹,³⁰ In contrast, RuizRoso et al³1 found that a reduction of physical activity
during the pandemic was due to increased sitting
time. Additionally, the result found oral medicine as
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the most medication used by T2DM patients. Evidence
has supported the effectiveness of monotherapy and
in combination with other therapeutic agents for
lowering HbA1c levels.³² Our findings highlighted the
importance of maintaining a healthy BMI by following
a meal plan (e.g., eating regularly with healthy foods),
doing regular exercise (at least 2 times per week), and
having medication adherence during and after the
pandemic. Smoking cessation therapy should also be
considered to decrease the risk of diabetes-related
complications.
This study had several limitations. First, data
on general characteristics, diabetes conditions,
self-care management, and HbA1c level were selfreported, which may be subjected to information and
recall bias. Second, this study recruited the subjects
conveniently. All participants were T2DM patients
who visited a healthcare facility within 1-year either
for a doctor consultation, blood glucose check, or
taking medication, which may lead to selection bias.
Third, the glycemic status cannot reflect the actual
condition because the data were collected using
Google Form (Google LLC., USA). Furthermore, this
study cannot determine the impact of the large-scale
social restrictions on glycemic control since this study
did not have cohort data before the pandemic. Further
studies covering other areas in Indonesia are needed
to identify glycemic control among diabetic patients
during the COVID-19 pandemic. Moreover, future
research assessing the effectiveness of telemedicine
versus in-person visits in diabetes care during and
after the pandemic is suggested.
In conclusion, BMI, medication type, food
consumption, and consultation factors including
telemedicine usage were the contributing factors
to glycemic status. The findings suggested that
compliance with a healthy lifestyle and routine followup appointments with a doctor (in-person visits or
using telemedicine) must be considered to achieve
good glycemic status (HbA1c<7%) during and after the
COVID-19 pandemic.
Conflict of Interest
Pradana Soewondo is the editorial board member but was not
involved in the review or decision process of the article.
Acknowledgment
This research received financial support from the College of
Public Health Sciences, Chulalongkorn University. Furthermore, the
authors would like to express gratitude to dr. Dicky Levenus Tahapary,
Sp.PD., Ph.D. from the Metabolic, Cardiovascular and Aging Cluster,
The Indonesian Medical Education and Research Institute, Faculty of

219

Medicine Universitas Indonesia for helping the researchers to enroll
the participants.
Funding Sources
This study was funded by College of Public Health Sciences,
Chulalongkorn University.

REFERENCES
1.

COVID-19 National Task Force. Distribution map of COVID-19
in Indonesia. COVID-19 National Task Force; 2020 [cited 2021
May 27]. Available from: https://covid19.go.id/peta-sebaran.
Indonesian.
2. Chudasama YV, Gillies CL, Zaccardi F, Coles B, Davies MJ, Seidu S,
et al. Impact of COVID-19 on routine care for chronic diseases: a
global survey of views from healthcare professionals. Diabetes
Metab Syndr. 2020;14(5):965–7.
3. Kshanti IA, Epriliawati M, Mokoagow MI, Nasarudin J, Magfira
N. The impact of coronavirus disease 2019 pandemic on people
with diabetes in Indonesia: a cross sectional national scale websurvey. medRxiv. 2020. 2020.12.01.20241588.
4. Khare J, Jindal S. Observational study on effect of lock down
due to COVID 19 on glycemic control in patients with diabetes:
experience from Central India. Diabetes Metab Syndr.
2020;14(6):1571–4.
5. Khader MA, Jabeen T, Namoju R. A cross sectional study reveals
severe disruption in glycemic control in people with diabetes
during and after lockdown in India. Diabetes Metab Syndr.
2020;14(6):1579–84.
6. Xue T, Li Q, Zhang Q, Lin W, Wen J, Li L, et al. Blood glucose
levels in elderly subjects with type 2 diabetes during COVID-19
outbreak: a retrospective study in a single center. medRxiv.
2020. 2020.03.31.20048579.
7. Tanji Y, Sawada S, Watanabe T, Mita T, Kobayashi Y, Murakami T,
et al. Impact of COVID-19 pandemic on glycemic control among
outpatients with type 2 diabetes in Japan: a hospital-based
survey from a country without lockdown. Diabetes Res Clin
Pract. 2021;176:108840.
8. International Diabetes Federation. IDF diabetes atlas: eighth
edition 2017. International Diabetes Federation; 2017.
9. Sy SL, Munshi MN. Caring for older adults with diabetes during
the COVID-19 pandemic. JAMA Intern Med. 2020;180(9):1147–
8.
10. Acharya R, Porwal A. A vulnerability index for the management
of and response to the COVID-19 epidemic in India: an ecological
study. Lancet Glob Health. 2020;8(9):E1142–51.
11. Capaldo B, Annuzzi G, Creanza A, Giglio C, Angelis R, Lupoli R, et
al. Blood glucose control during lockdown for COVID-19: CGM
metrics in Italian adults with type 1 diabetes. Diabetes Care.
2020;43(8):e88–9.
12. Maddaloni E, Coraggio L, Pieralice S, Carlone A, Pozzilli P, Buzzeti
R. Effects of COVID-19 lockdown on glucose control: continuous
glucose monitoring data from people with diabetes on intensive
insulin therapy. Diabetes Care. 2020;43(8):e86–7.
13. Verma A, Rajput R, Verma S, Balania VKB, Jangra B. Impact of
lockdown in COVID 19 on glycemic control in patients with type
1 diabetes mellitus. Diabetes Metab Syndr. 2020;14(5):1213–6.
14. World Health Organization Regional Office for Europe. Body
mass index - BMI. Copenhagen: World Health Organization
Regional Office for Europe; 2021 [cited 2021 Jan 12]. Available
from:
https://www.euro.who.int/en/health-topics/diseaseprevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi.
15. Cholil AR, Lindarto D, Pemayun TGD, Wisnu W,Kumala P, Puteri
HHS. DiabCare Asia 2012: diabetes management, control, and
complications in patients with type 2 diabetes in Indonesia. Med
J Indones. 2019;28(1):47–56.
16. Park SD, Kim SW, Moon JS, Lee YY, Cho NH, Lee JH, et al. Impact
of social distancing due to coronavirus disease 2019 on the

Medical Journal of Indonesia

220

17.

18.

19.

20.

21.

22.

23.

24.

Med J Indones 2021;30(3)

changes in glycosylated hemoglobin level in people with type 2
diabetes mellitus. Diabetes Metab J. 2021;45(1):109–14.
Falcetta P, Aragona M, Ciccarone A, Bertolotto A, Campi F,
Coppelli A, et al. Impact of COVID-19 lockdown on glucose
control of elderly people with type 2 diabetes in Italy. Diabetes
Res Clin Pract. 2021;174:108750.
Psoma O, Papachristoforou E, Kountouri A, Balampanis K,
Stergiou A, Lambadiari V, et al. Effect of COVID-19-associated
lockdown on the metabolic control of patients with type 2
diabetes. J Diabetes Complications. 2020;34(12):107756.
World Health Organization Global Observatory for eHealth.
Telemedicine: opportunities and developments in member
state: report on the second global survey on eHealth. World
Health Organization; 2010 [cited 2021 May 27]. Available from:
https://apps.who.int/iris/handle/10665/44497.
Mileski M, Kruse CS, Catalani J, Haderer T. Adopting telemedicine
for the self-management of hypertension: systematic review.
JMIR Med Inform. 2017;5(4):e41.
Paré G, Jaana M, Sicotte C. Systematic review of home
telemonitoring for chronic diseases: the evidence base. J Am
Med Inform Assoc. 2007;14(3):269–77.
Burnham JP, Fritz SA, Yaeger LH, Colditz GA. Telemedicine
infectious diseases consultations and clinical outcomes: a
systematic review. Open Forum Infect Dis. 2020;6(12):ofz517.
Muharram AP, Soewondo P, Tahapary DL. Survey of smartphone
application usage for diabetes management in type-2 diabetes
mellitus patients in RSUPN Dr. Cipto Mangunkusumo Jakarta.
20th AFES Congress 2019; Philippines International Convention
Center (PICC), Metro Manila, Philippines. (J ASEAN Fed Endocr
Soc. 34[2 suppl.1]:18).
Alromaihi D, Alamuddin N, George S. Sustainable diabetes care
services during COVID-19 pandemic. Diabetes Res Clin Pract.

mji.ui.ac.id

2020;166:108298.
25. Shalev V, Chodick G, Heymann AD, Kokia E. Gender differences
in healthcare utilization and medical indicators among patients
with diabetes. Public Health. 2005;119(1):45–9.
26. Yan S, Xu R, Stratton TD, Kavcic V, Luo D, Huo F, et al. Sex
differences and psychological stress: responses to the COVID-19
pandemic in China. BMC Public Health. 2021;21(1):79.
27. Sisodia RK, Chouhan M. The study of correlation between
body mass index and glycemic control-HbA1c in diabetes type
2 patients. International Journal of Advances in Medicine. Int J
Adv Med. 2019;6(6):1788–91.
28. Sonmez A, Yumuk V, Haymana C, Demirci I, Barcin C, Kıyıcı S, et
al. Impact of obesity on the metabolic control of type 2 diabetes:
results of the Turkish nationwide survey of glycemic and other
metabolic parameters of patients with diabetes mellitus (TEMD
Obesity Study). Obes Facts. 2019;12(2):167–78.
29. Colberg SR, Sigal RJ, Yardley JE, Riddell MC, Dunstan DW,
Dempsey PC, et al. Physical activity/exercise and diabetes:
a position statement of the American Diabetes Association.
Diabetes Care. 2016;39(11):2065–79.
30. Duggal NA, Niemiro G, Harridge SDR, Simpson RJ, Lord JM.
Can physical activity ameliorate immunosenescence and
thereby reduce age-related multi-morbidity? Nat Rev Immunol.
2019;19:562–72.
31. Ruiz-Roso MB, Knott-Torcal C, Matilla-Escalante DC, Garcimartín
A, Sampedro-Nuñez MA, Dávalos A, et al. COVID-19 lockdown
and changes of the dietary pattern and physical activity habits
in a cohort of patients with type 2 diabetes mellitus. Nutrients.
2020;12(8):2327.
32. Hirst JA, Farmer AJ, Ali R, Roberts NW, Stevens RJ. Quantifying
the effect of metformin treatment and dose on glycemic
control. Diabetes Care. 2012;35(2):446–54.

