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ABSTRACT

Background: Diabetes is a chronic disease in the form of a metabolic disorder characterized by
blood sugar levels that exceed normal limits. The cause of the increase in blood sugar levels is the
basis for grouping the type of Diabetes. This study aims to examine the effectiveness of the use of
electronic health in patients with diabetes mellitus.

Subjects and Method: Meta-analysis was carried out using PICO as follows: The population in
this study were patients with diabetes mellitus. Intervention in the form of the use of electronic
health. Comparison in the form of direct consultation. The outcome is a decrease in HbA1c levels.
Meta-analytical studies were applied to this study with electronic data sources: Google Scholar,
MEDLINE/PubMed, Science Direct and ProQuest. The article used is a full-text article with a
Randomized Control Trial (RCT) study design. There are 9 articles used in this study with a total
sample of 1.137 people who were divided into two groups (568 people in the electronic health group
and 569 people in the direct consultation group). Articles were analyzed using the Review Manager
5.3 application. The results of this study aim to determine the Standardized Mean difference
(SMD) and the heterogeneity of the research sample.

Results: There was a high heterogeneity between one experiment and another (I2=91%; P<0.001)
so the Random Effect Model (REM) was used. The use of Electronic Health help reduces HbA1c
levels with Standardized Mean Different (SMD) by 0.39 compared to direct consultation (SMD = -
0.39; 95% CI = -0.79 to -0.01; p=0.050).

Conclusion: The use of electronic health help reduces HbA1c levels in diabetes mellitus patients
with Standardized Mean Different (SMD) by 0.39 compared to direct consultation.
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BACKGROUND
Diabetes mellitus is a chronic disease in the
form of a metabolic disorder characterized

diabetes, and specific types of diabetes that
arise as a result of other diseases (neonatal
diabetes, diseases of the exocrine

by blood sugar levels that exceed normal
limits (Kemenkes, 2020). According to the
American Diabetes Association (2019), DM
disease can be classified into 4 (four) types,
namely: type 1 DM, type 2 DM, gestational
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pancreas), such as cystic fibrosis and
pancreatitis, and drug or chemical
induction or after organ transplantation).
Type 1 diabetes mellitus occurs due to
an autoimmune reaction that causes
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damage to pancreatic beta cells and results
in a decrease in insulin production. While
Diabetes Mellitus type 2 insulin production
and levels in the body are still normal, but
hyperglycemia occurs due to the body's
cells being less sensitive to the hormone
insulin. Decreased sensitivity of body cells
to insulin is known as insulin resistance
which chronically causes disturbances in
the stimulation of glucose transporters so
that blood glucose uptake decreases.
Gestational diabetes is a problem in women
who experience insulin resistance and
occurs for the first time during pregnancy.
DM is one of the important public health
problems and is one of the four non-
communicable diseases that are a priority
for the government.

According to the International Dia-
betes Federation (2019), the prevalence of
DM sufferers worldwide reaches 463
million and is expected to continue to
increase to 578 million in 2030 to 700
million in 2045. Countries in the Arab-
North African and West Pacific region rank
first and second with the highest prevalence
of diabetes in the population aged 20-79
years among 7 regions in the world, namely
12.2% and 11.4%. The IDF also projects that
the number of people with diabetes in the
population aged 20-79 years in several
countries in the world has identified 10
countries with the highest number of
sufferers. China, India and the United
States occupy the top three with the
number of sufferers 116.4 million, 77
million and 31 million. Indonesia is ranked
7th among 10 countries with the highest
number of sufferers, which is 10.7 million.
Indonesia is the only country in Southeast
Asia on the list, so it can be estimated that
Indonesia's contribution to the prevalence
of diabetes cases in Southeast Asia can be
estimated. Data from Riskesdas (2018)
states that the prevalence of DM based on

doctor's diagnosis in residents aged 15
years when compared to 2013 increased to
2%. Diabetes caused 1.5 million deaths in
2018 and an additional 2.2 million deaths
by increasing the risk of cardiovascular
disease. Forty-three percent (43%) of these
3.7 million deaths occurred before the age
of 70. The high mortality rate caused by
diabetes mellitus is one of the causes of
chronic effects that arise as complications
of other organs. In an effort to reduce the
prevalence of mortality and morbidity due
to DM, it can be carried out by controlling
blood glucose levels through two types of
therapy, namely pharmacological therapy
using antidiabetic drugs and non-pharma-
cological therapy.

Diabetes mellitus is one of the non-
communicable diseases that has been
reported to be suffered by some Covid-19
patients. The number of Covid-19 cases in
Indonesia as of July 13, 2020 was 76,981,
recovered cases were 36,689 and cases died
as many as 3,656. Of all the confirmed
cases, there were patients who already had
comorbidities or comorbidities. So that
health services during the Covid-19 pande-
mic require an updated service strategy so
that patients feel safe and comfortable in
getting services from doctors.

Diabetes care is strongly influenced
by the patient's self-management in per-
forming diabetes care such as proper diet,
when to do physical exercise, blood sugar
control and insulin use (time of adminis-
tration and dose) (Cahn et al., 2017). One
solution that can be used to overcome the
various effects of diabetes mellitus and its
complications, both in terms of reducing
costs and improving the quality of life of
patients, is by utilizing technology that is
currently developing rapidly, especially in
the health sector. Research shows that the
use of the latest health technology can
achieve improved metabolic control, quality
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of life, and reduce mortality (Giannini et
al., 2009).

Efforts to overcome the weakness of
DM self care management in controlling
blood glucose levels that develop in the
community to minimize DM complications
can be done by utilizing technological deve-
lopments. Rapid technological develop-
ments, especially computer and communi-
cation technology or often referred to as the
Information and Communication Tech-
nology (ICT) era (Listiyono, 2008). Accord-
ing to Daniel (2012) explains that techno-
logy, information, and communication, or
ICT is a combination of information tech-
nology and communication technology. ICT
(Information and Communication Techno-
logy) is a tool to get added value in pro-
ducing fast, complete, accurate, transparent
and up-to-date information (Munir, 2009).
The era of information and communication
technology is used so that the provision of
health information is growing.

The development of technology and
information is very fast in various fields,
one of which is the health sector. This can
be applied to patient registration adminis-
tration systems, patient history information
systems, drug information systems, as well
as all medical recording activities at health
service centers. The use of the right techno-
logy can produce fast and accurate informa-
tion according to the needs of information
technology users (Angga, 2015). In other
words, the process of recording the pati-
ent's medical history can be done by imple-
menting software that helps smooth in
improving health services.

One of the technologies in the health
sector is mobile health or mHealth. Mobile
Health Applications (Apps) are software on
smartphones or tablets that can be used in
all aspects of human life and their use can
help control or control chronic diseases
such as diabetes (Brzan et al., 2016). In
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2014, 90% of Americans own a mobile
phone with 64% of smartphone users. The
digital marketing research institute Emar-
keter estimates that in 2018 the number of
active smartphone users in Indonesia is
more than 100 million people. With such a
large number, Indonesia will become the
country with the fourth largest active
smartphone user in the world after China,
India and America (Rahmayani, 2015).

According to the World Health Orga-
nization, electronic health or e-health is the
use of cost-effective and safe information
and communication technology (ICT) to
support various things in the health sector.
The scope of technology-based health ser-
vices is very broad. Not only for online
doctor consultations, making consultation
appointments, ordering drugs, conducting
research, providing health education, pro-
cessing health data for the benefit of
disease control and monitoring public
health.

There are several previous systematic
review articles that have been published
discussing the effectiveness of using elec-
tronic health in patients with diabetes
mellitus. The author is interested in using
meta-analysis techniques in this study to
make it easier to obtain evidence-based
research results with a large sample size to
determine the effectiveness of using elec-
tronic health in diabetes mellitus patients
compared to direct consultation and can be
considered by health workers in its use.

SUBJECTS AND METHOD

A. Study Design

This was a systematic review and meta-
analysis involving various databases of
appropriate electronic journals including:
MEDLINE/PubMed, Science Direct, Google
Scholar, and ProQuest. With keywords
including: ehealth OR mhealth OR teleme-
dicine OR "electronic health record" AND
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diabetes AND "Randomized Controlled
Trial".
B. Inclusion Criteria
1) The article downloaded is full text
2) The article has an appropriate title
and is related to the effectiveness of
using electronic health in patients
with diabetes mellitus
3) Articles published in English and/or
Indonesian
4) The article uses a Randomized Con-
trolled Trial (RCT) study design
5) Include the results of the study in the
form of the number of respondents,
the mean value and the standard
deviation (SD) value
7) Intervention on research subjects in
the form of electronic health
8) The intervention in the control group
did not use electronic health or direct
consultation with a doctor
C. Exclusion Criteria
1) Articles are not full-text
2) Articles using a quasi-experimental
study design, protocol study, pilot
study, cohort, case control and cross-
sectional
3) Articles use languages other than
English and Indonesian
4) The article does not use multivariate
analysis
5) Articles using animal
subjects
D. Variable Operational Definition
Electronic Health is the use of infor-
mation and communication technology for
health services and information, primarily
to improve the quality of health services
and improve effective and efficient work
processes. In general, e-health consists of
health informatics and tele-health efforts.
Direct Consultation is a meeting
between doctors and patients directly.

research
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HbA1c is an examination that serves to
measure the average amount of hemoglobin
A1c related to blood sugar (glucose) over
the last three months.

E. Instrument

Published articles obtained from various
databases of appropriate electronic journals
include: Google Scholar, MEDLINE/ Pub-
Med, Science Direct and ProQuest. This
research was conducted for 30 days (18
October 2021-18 November 2021) by
searching and selecting research results
from various races, ethnicities and loca-
tions in the world.

F. Data Analysis

This research was conducted using second-
ary data in the form of data from previous
research results and data processing was
carried out using the Review Manager
(RevMan 5.3).

RESULTS
The article selection process is carried out
using the Mendeley desktop application. In
the initial process of searching the articles
obtained a number of 1983.

After the selection process, 985 iden-
tical articles were found, so the duplicate
articles were deleted. so that a total of 998
articles have been filtered. Of the 998
articles, 940 articles were excluded because
they did not meet the inclusion criteria. The
58 articles were screened again, there were
49 articles that were not suitable because
they did not meet the inclusion criteria.

There are 9 articles which are the final
results of article selection that were
included in the systematic review and
meta-analysis process, which can be seen in
(Figure 1).
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Articles identified through
database search (n = 1983)
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Duplicate articles removed
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v
Filtered articles R
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Full articles that are

Articles issued (n = 940)

e Irrelevant title = 512

e Not RCT =249

e Articles not in English and/or
Indonesian = 13

e Article not full text = 102

e Study protocol = 64

A 4

considered eligible
(n =58)

v

Articles issued (n = 49)

e The control group used is not a
direct consultation with a
doctor= 36

¢ Instruments not electronic health
=13

Articles included in systematic
reviews and meta-analysis (n = 9)

Figure 1. Flow chart of article review process

The interpretation of the results of
the meta-analysis of 9 primary research
articles in this study can be seen in the
forest plot image of the effectiveness of
using electronic health in patients with
diabetes mellitus to reduce HbA1c levels
(Figure 2). Based on the results of the
analysis using RevMan 5.3 software, it is
known that there is a high heterogeneity

between one experiment and another
(I2=91%; P<0.001) so the Random Effect
Model (REM) was used. The use of electro-
nic health was able to reduce HbA1c levels
with Standardized Mean Different (SMD)
by 0.39 compared to direct consultation
(SMD = -0.39; 95% CI = -0.79 to -0.01;
p=0.05).
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Figure 2. Forest Plot on the effectiveness of using electronic health
in patients with diabetes mellitus to reduce HbA1c levels

Funnel plot is a plot that depicts the
effect size of each study on an estimate of
its accuracy which is usually the standard
error. The interpretation of the funnel plot
results shows that there is no publication
bias as indicated by: 1. The plot is sym-
metrical on the right and left sides, 2. The
distance between plots is balanced, 3. SE
value < 0.5. The funnel plot description in

o SE(SMD)

IR

02T

0.3t Q

047

O
Y 41 S,

this study can be seen in the funnel plot
image about the effectiveness of using
electronic health in patients with diabetes
mellitus to reduce HbA1c levels (Figure 3).
The funnel plot images in this study do not
indicate that there is publication bias. This
is indicated by a more or less symmetrical
distribution of effect estimates on the right
and left sides of the plot.

Figure 3. Funnel Plot on the effectiveness of using electronic health
in patients with diabetes mellitus to reduce HbA1c levels
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DISCUSSION

E-health is the use of information and
communication technology for health ser-
vices and information, primarily to improve
the quality of health services and improve
work processes that are effective and
efficient. In general, e-health consists of
health informatics and tele-health efforts
(Peraturan Menteri Kesehatan RI No. 46
Tahun 2017 Tentang Strategi e-Kesehatan
Nasional., 2017). E-health is an emerging
field in the intersection of medical infor-
matics, public health and business, refer-
ring to health services and information de-
livered or enhanced through the Internet
and related technologies. In a broader sen-
se, the term characterizes not only a tech-
nical development, but also a state-of-
mind, a way of thinking, an attitude, and a
commitment for networked, global think-
ing, to improve health care locally, regi-
onally, and worldwide by using information
and communication technology (Vijay,
2016).

Ahmed's research (2013) was con-
ducted to make the use of electronic health
applications effective in helping improve
diabetes self-management which requires
discipline in monitoring and care. This
study found that 91% of participants said
the application was easy to use and had the
potential to improve self-management,
while 90% of online reviews indicated that
the application was easy to use and changes
to diabetes control could be seen. 15 years
ago, technological innovations related to
prevention and intervention

against diabetes is done through short
message services (SMS) and internet
portals. SMS is used as a reminder of
appointments with doctors, medication
adherence and as a medium to send moti-
vational messages to patients. The pro-
vision of internet-based interventions is
considered more sophisticated in terms of
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data transmission between patients and
health workers, distribution of health
education and lifestyle changes (Hartz et
al., 2016). With the advent and wide reach
of smartphones, wearables, and mobile
applications, there are increasing opportu-
nities for health data storage, feedback
from healthcare professionals, motivation
and guidance that can improve diabetes
management both at home and in hospitals
with ease. Until now, thousands of applica-
tions related to diabetes can be found, both
prevention and management (Hartz et al.,
2016). Research on Welltang A Smart
Phone Based Diabetes Management Appli-
cation Improves Blood Glucose Control in
Chinese People with Diabetes results that
the Welltang application is effective for
diabetes management, especially in
reducing HbA1c levels and improving clini-
cal conditions, behavior and patient know-
ledge. As many as 84% of patients in this
study said the application could be used
easily and were satisfied with the use of the
Welltang application (Zhou et al., 2016).
Diabetes is a chronic (chronic) disease
in the form of a metabolic disorder charac-
terized by blood sugar levels that exceed
normal limits. The cause of the increase in
blood sugar levels is the basis for grouping
the type of diabetes (Kemenkes, 2020).
According to the National Institute of
Diabetes and Digestive and Kidney
Diseases (2014), Diabetes mellitus (DM) is
a disorder of carbohydrate, lipid, and
protein metabolism with various causes
and is a chronic disease. A person with
diabetes has high blood glucose levels, also
known as hyperglycemia. Diabetes mellitus
(DM) is a heterogeneous group of metabolic
disorders characterized by hyperglycemia.
It is associated with abnormalities of carbo-
hydrate, fat, and protein metabolism and
can lead to chronic complications including
microvascular, macrovascular, and neuro-
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pathic disorders (Dipiro et al., 2015). The
term "diabetes" comes from the Greek
meaning "siphon", when the body becomes
a channel for excreting excess fluid, and
"mellitus" from the Greek and Latin words
meaning honey. Abnormalities that are the
underlying cause of diabetes mellitus is a
relative or absolute deficiency of insulin.

This study takes the topic of the
effectiveness of using electronic health in
patients with diabetes mellitus, where the
independent variable in this study is elec-
tronic health and the dependent variable in
this study is HbA1c levels in patients with
diabetes mellitus. Confounding factors are
things that cannot be avoided in a study,
but can be controlled. Confounding factors
affect the relationship or effect of exposure
to disease events estimated (estimated) by
studies that are not the same as the
relationship or effect that actually occurs in
the target population, aka the study results
are invalid (incorrect) (Murti, 2018).

This study uses research that controls
confounding factors, this can be seen from
the inclusion and exclusion requirements
required in this study, so that they can
control confounding factors that can make
the research invalid. There are 9 articles
that have passed the inclusion and exclu-
sion requirements of a number of primary
studies that were included in this syste-
matic review and meta-analysis. Then the
number of respondents, the mean and sta-
ndard deviation (SD) values were combined
and processed using the RevMan 5.3 appli-
cation. The mean and standard deviation
(SD) wvalues were obtained from the
measurement scale for HbAic levels in
patients with diabetes mellitus, namely
diabetes 6.5%, prediabetes 5.7 to 6.4% and
normal < 5.7%.

HbA1c is a substance formed from the
chemical reaction between glucose and
hemoglobin (part of red blood cells). HbA1c

examination is used as an indicator in
monitoring long-term blood sugar control,
diagnosis, determination of prognosis,
management of DM patients. By measuring
glycohemoglobin, it can be seen how big the
percentage of hemoglobin that contains
sugar. If blood sugar levels are high for
several weeks, then HbA1c levels will also
be high. The HbA1c bond formed is stable
which can last up to 2-3 months. HbAic
levels will reflect the average levels in the
period 2-3 months before the examination.
By measuring HbA1c levels, it can be seen
the quality of DM disease control in the
long term, so that the patient's obedience in
undergoing meal planning and treatment is
known (Sirait, 2018). Hemoglobin in
normal conditions does not contain glucose
when the erythrocytes first leave the bone
marrow, but after a life span of 120 days,
the hemoglobin will be bound to glucose.
Glycate hemoglobin or HbA1c is the frac-
tion of hemoglobin that is directly bound to
glucose which indicates blood sugar levels
for 8-12 weeks. HbA1c examination is a
standard examination to assess long-term
glycemic status and is effective in all types
of people with Diabetes Mellitus (Tompira
et al., 2016). The HbA1c test has so far been
successful in providing control over dia-
betes. The test shows the average amount of
blood sugar in 2-3 months, therefore dia-
betics are recommended to routinely
control at least 2 times a year (Russel,
2011).

The results of data processing using
the RevMan 5.3 application on 9 articles
from Southern California, Maryland,
Minnesota, Texas, South Korea, Malaysia,
Slovenia, Turkey and Germany, resulted in
the following conclusions: the wuse of
electronic health help reduce HbA1c levels
with Standardized Mean Different (SMD)
was 0.39 compared with direct consultation
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(SMD = -0.39; 95% CI = -0.79 to -0.01;
p=0.05).

This is in line with a previous study by
Quinn et al., (2014) which stated that there
was a decrease in HbAic levels after 12
months of using a mobile phone, compared
to usual care, for patients in both age
groups (p<0.001). Among older patients,
HbA1c changed by 1.8% (95% CI= —2.4 to
1.1) in the intervention group and by 0.3%
(95% CI= —0.9 to 0.3) in the control group.
Among younger patients, HbA1ic changed
by 2.0% (95% Cl= —-2.5 to 1.5) in the inter-
vention group and by 1.0% (95%). The
results of this study indicate that mobile
phones can be an alternative to help treat
diabetes mellitus patients.

The results of the study of Iljaz et al.,
(2017) using the eDiabetes App were
confirmed as an innovative approach for
better self-management of type 2 DM pati-
ents that can significantly reduce HbAic
values and a significant correlation between
self-measured mean blood pressure and
final HbA1c values in the intervention
group.

Results from the study of Jeong et al.,
(2018) reduced HbA1c concentrations after
24 weeks in the conventional treatment,
telemonitoring, and telemedicine groups (-
0.66% — 1.03% vs. -0.66% — 1.09% vs. -
0.81% — 1.05%; p > 0.05 for each pairwise
comparison). Fasting glucose concentra-
tions were lower in the telemonitoring and
telemedicine groups than in the conven-
tional group. Hypoglycemia rates were
lower in the telemedicine group than in the
other two groups, and adherence to treat-
ment was better in telemonitoring and
telemedicine compared to the conventional
group. Telehealthcare is as effective as
conventional treatments for improving
glycemia in patients with type 2 diabetes.

The results of the Duruturk & Ozkoslu
study (2019) that HbA1ic levels changed

significantly (p = 0.00) in the tele-rehabili-
tation group (TR). There was no significant
improvement in the control group (p >
0.05). This study demonstrates that tele-
rehabilitation (TR) interventions are found
to be safe and effective, and may be an
alternative treatment model for the mana-
gement of type 2 diabetes mellitus (DM)
using tele-rehabilitation (TR).

The results of the study of Storch et
al., (2019) The intervention group resulted
in a significantly greater decrease in HbA1c
compared to the control group. In addition,
the tele-assisted participants showed signi-
ficant improvements in the Diabetes Self-
Management scale score and body mass
index compared to the regular care partici-
pants. Patients with T2DM may benefit
from telemedicine-assisted self-manage-
ment programs, which may offer new
options for the treatment and prevention of
disease progression.

Based on Vaughan et al., (2020)
research on the application of A Telehealth-
supported, Integrated care with CHWs, and
Medication-access (TIME) found that parti-
cipants who used the TIME application
compared to control participants had a
significant decrease in HbA1ic (9.02 to
7.59% (1.43%) vs. 8.71 to 8.26% (-0.45%),
respectively, p = 0.002), change in blood
pressure (systolic: 6.89 mmHg vs. 0.03
mmHg, p = 0.023; diastolic: 3.36 mmHg
vs. 0.2 mmHg, respectively, p = 0.046), and
adherence to ADA guidelines (p<0.001)
from baseline to 6 months.

AUTHORS CONTRIBUTION
Eni Nur Rahmawati as the main researcher
who chooses the topic, implements the
research, collects research data, formulates
research articles, and processes data. Didik
Gunawan Tamtomo helped formulate a
frame of mind and analyze research data.
Bhisma Murti played a role in formulating

184



Rahmawati et./ The Effectiveness of Electronic Health Uptake in Diabetes Mellitus Patients

the background and discussion of the
research.

FUNDING AND SPONSORSHIP
This study is self-funded.

CONFLICT OF INTEREST
There is no conflict of interest in this study.

ACKNOWLEDGMENT
The researcher would like to thank the
Universitas Duta Bangsa Surakarta, Sebelas
Maret University Library. Electronic
databases: Google Scholar, MEDLINE/
PubMed, Science Direct and ProQuest.

REFERENCES

Ahmed MK (2013). Improving diabetic self-
management using glucose buddy Uni-
versity of Ontario Institute of Techno-
logy. https://ir.library.dc-uoit.ca/han-
dle/10155/364

American Diabetes Association, (ADA).
(2019). Disclosures: standards of me-
dical care in diabetes—2019. Diabetes
Care, 42(Supplement_1), S184-S186.
https://doi.org/10.2337/dc19-Sdiso1

Angga D (2015). Rancang bangun sistem
informasi rekam medik rawat jalan di
Rumah Sakit Umum Mitra Mulia Hu-
sada Bandar Jaya Kabupaten Lampung
Tengah. Universitas Lampung Bandar
Lampung.

Brzan PP, Rotman E, Pajnkihar M, Klanjsek
P (2016). Mobile applications for con-
trol and self management of diabetes:
a systematic review. J Med Syst, 40(9),
210. https://doi.org/10.1007/s10916-
016-0564-8

Cahn A, Akirov A, Raz I (2017). Digital
health technology and diabetes mana-
gement. J Diabetes, 10(1), 10—17. htt-
ps://doi.org/10.1111/1753-0407.12606

Daniel J (2012). ICT dan pembelajaran
(kurikulum untuk sekolah dan prog-

www.thejhpb.com

ram pengembangan guru), terjemahan
dari information and communication
technology in education (a curriculum
for schoolsand programme of teacher
develophment). Jakarta.

Dipiro JT, Wells BG, Schwinghammer TL,
Dipiro CV (2015). Pharmacotherapy
handbook, ninth edit., mecgraw-hill
education companies. New York: Mc-
Graw-Hill

Duruturk N, Ozkosli MA (2019). Effect of
tele-rehabilitation on glucose control,
exercise capacity, physical fitness,
muscle strength and psychosocial sta-
tus in patients with type 2 diabetes: a
double blind randomized controlled
trial. Prim Care Diabetes, 13(6), 542—
548. https://doi.org/10.1016/j.pcd.20-
19.03.007

Giannini C, Mohn A, Chiarelli F (2009).
Technology and the issue of cost/-
benefit in diabetes. Diabetes Metab
Res Rev, 25 Suppl 1(S1), S34-44. https-
://doi.org/10.1002/dmrr.986

Hartz J, Yingling L, Powell-Wiley TM
(2016). Use of mobile health techno-
logy in the prevention and manage-
ment of diabetes mellitus. Curr Cardiol
Rep, 18(12), 130. https://doi.org/10.-
1007/511886-016-0796-8

Iljaz R, Brodnik A, Zrimec T, Cukjati I
(2017). E-healthcare for diabetes mel-
litus type 2 patients - a randomised
controlled trial in slovenia. Zdr Varst,
56(3), 150-157. https://doi.org/10.-
1515/sjph-2017-0020

International Diabetes Federation (IDF)
(2019). Diabetes atlas sixth edition.
Belgium: International Diabetes Fede-
ration.  https://www.idf.org/compo-
nent/attachments/attachments.html?i
d=813&tas

Jeong JY, Jeon JH, Bae KH, Choi YK, Park
KG, Kim JG, Won KC, et al. (2018).
Smart care based on telemonitoring

185



Rahmawati et./ The Effectiveness of Electronic Health Uptake in Diabetes Mellitus Patients

and telemedicine for type 2 diabetes
care: multi-center randomized control-
led trial. Telemed J E Health, 24(8),
604—613.  https://doi.org/10.1089/-
tmj.2017.0203

Kemenkes RI (2020). Tetap produktif, ce-
gah dan atasi diabetes mellitus. Jakar-
ta Selatan : Kementrian Kesehatan RI
Pusat Data dan Informasi.

Listiyono H (2008). Merancang dan mem-
buat sistem pakar. Jurnal Teknologi
Informasi DINAMIK, XIII(2), 115—124.
https://doi.org/https://doi.org/10.353
15/dinamik.v13i2.76

Munir (2009). Kontribusi teknologi infor-
masi dan komunikasi (TIK) dalam
pendidikan di era globalisasi pendi-
dikan indonesia. Jurnal Pendidikan
Teknologi Informasi Dan Komunikasi,
2(2), 1—4. http://file.upi.edu/Direk-
tori/jurnal/pendidikan_tik/jurnal_pe
nd_tik_vol_2_no_2/kontribusi_tekn
ologi_informasi_dan_komunikasi_ %2
8tik%29_dalam_pendidikan_di_era_
globalisasi_pendidikan_indonesia.pdf

Murti B (2018). Prinsip dan metode riset
epidemiologi, edisi ke-5. Surakarta:
Bintang Fajar Offset.

National Instititues of Health (NIHP).
(2014). Diabetes. www.diabetes.nid-
dk.nih.gov.

Peraturan Menteri Kesehatan RI No. 46
tahun 2017 tentang Strategi e-kese-
hatan nasional., (2017).

Quinn CC, Shardell MD, Terrin ML, Barr
EA, Park D, Shaikh F, Guralnik JM, et
al. (2014). Mobile diabetes interven-
tion for glycemic control in 45- to 64-
year-old persons with type 2 diabetes.
J Appl Gerontol, 35(2), 227-243.
https://doi.org/10.1177/07334648145
42611

Rahmayani I (2015). Indonesia raksasa
teknologi digital asia. https://kominfo-
.go.id/content/detail/6095/indonesia-

raksasateknologidigitalasia/o/sorotan
__media

Riskesdas (2018). Laporan Nasional Ris-
kesdas 2018. Badan Penelitian dan Pe-
ngembangan Kesehatan. http://lab-
data.litbang.kemkes.go.id/images/dow
nload/laporan/RKD/2018/Laporan_N
asional_RKD2018_FINAL.pdf

Russel DM (2011). Bebas dari penyakit pa-
ling mematikan. Jakarta: PT. Buku Se-
ru.

Sirait NF (2018). Karakteristik penderita
diabetes melitus Tipe 2 Dengan Kom-
plikasi yang rawat Inap Di Rumah Sa-
kit Santa Elisabeth Medan (Vol. 2)
Universitas Sumatera Utara. http://-
repositori.usu.ac.id/handle/12345678
9/2202

Storch VK, Graaf E, Wunderlich M, Rietz,
C, Polidori MC, Woopen C (2019).
Telemedicine assisted self-manage-
ment program for type 2 diabetes pati-
ents. Diabetes Technol Ther, 21(9),
514—-521.  https://doi.org/10.1089/-
dia.2019.0056

Tompira BM, Marunduh SR, Sapulete IM
(2016). Perbandingan kadar HbA1C
pada pasien DM tipe 2 dengan freku-
ensi senam prolanis satu kali per
minggu dan tiga kali per minggu.
EBM, 4(1), 4-8. https://doi.org/10.35-
790/ebm.4.1.2016.11698

Vaughan EM, Hyman DJ, Naik AD, Samson
SL, Razjouyan J, Foreyt JP (2020). A
Telehealth-supported, Integrated care
with CHWSs, and MEdication-access
(TIME) program for diabetes improves
HbA1c: a randomized clinical trial. J
Gen Intern Med, 36(2), 455—463.
https://doi.org/10.1007/s11606-0200-
6017-4

Vijay K (2016). E-health. IRJCS, 3(12), 28—
30. http://irjcs.com/volumes/Vol3/is-
s12/08.DCCSSP87.pdf

Zhou W, Chen M, Yuan J, Sun Y (2016).

186



Rahmawati et./ The Effectiveness of Electronic Health Uptake in Diabetes Mellitus Patients

Welltang—a smart phone-based dia- nese people with diabetes. Diabetes
betes management application — im- Res Clin Pract, 116, 105—110. https://-
proves blood glucose control in Chi- doi.org/10.1016/j.diabres.2016.03.018

187



