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ABSTRACT

Background: Modern and sophisticated self-care education programs such as web-based methods
and wireless networks can make changes in patient behavior to improve self-care management.
Telemedicine is a potential alternative to continue providing patient health services by minimizing the
risk of exposure and physical contact. This study aims to investigate relevant primary studies in order
to assess the effectiveness of telemedicine to improve self-care in heart failure patients.

Subjects and Method: This study used a systematic review and meta-analysis with PICO namely, P:
Patients with heart failure, I; using telemedicine, C: not using telemedicine, O: increasing self care for
heart failure patients. By searching for articles in 3 databases namely PubMed, Google Scholar,
Cochrane which were published from 2013 to 2023, entering the following keywords (“Heart Failure”
OR “congestive heart failure”) AND (Telemedicine OR “electronic health record” OR mHealth OR “
mobile health” OR “mobile app” OR “telehealth” OR “healthcare system information”) AND “self care”
AND “randomized controlled trials”. Articles were selected using PRISMA flow and data analysis using
the Review Manager 5.3 application..

Results: 9 RCTs from Canada, the United States, Colombia, Australia, Hong Kong, Finland were
selected for meta-analysis. Total sample was 1,018. Telemedicine was effective to improve self-care in
heart failure patients (SMD= 0.33; 95% CI= 0.15 to 0.52; p= 0.004).

Conclusion: Telemedicine is effective to improve self care in heart failure patients.
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BACKGROUND

Congestive Heart Failure (CHF) or heart

walking, climbing stairs, or doing daily
activities. Cardiovascular disease is the main

failure occurs because the heart is unable to
pump enough blood to meet the body's needs
for oxygen and nutrients (Corwin, 2010).
CHF patients have an influence on their
physical condition, namely limitations in
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cause of death in the world, claiming around
17.9 million lives every year (WHO, 2020).
Globally, as stated in the Global Health Data
Exchange, the current prevalence of heart
failure patients is 64.34 million cases, or
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around 8.52 per 1,000 population (Institute
for Health Metrics and Evaluation, 2020).

In Indonesia, there is an increase in
the prevalence of heart and blood vessel
disease from year to year. At least 15 out of
1000 Indonesians or around 2,784,064
individuals in Indonesia suffer from heart
disease (PERKI, 2019). Data from the
Indonesian Ministry of Health's Basic Health
Research (Riskesdas) in 2018, the prevalence
of heart failure in Indonesia based on a
doctor's diagnosis is estimated at 1.5% or an
estimated 29,550 people.

The characteristics of heart failure
patients are readmission, debilitating symp-
toms, and poor quality of life (Norton et al.,
2011). Various factors for heart failure
patients result in decreased quality of life.
This relates to the patient himself in terms of
inadequate self-care management. Modern
and sophisticated self-care education
programs such as web-based methods and
wireless networks can make changes in pati-
ent behavior to improve self-care manage-
ment (Cao et al., 2019). According to (Muller
et al., 2016) with the increasing use of tech-
nology in health care, telemedicine is highly
recommended because it can expand remote
service providers. Telemedicine can also
broaden access and has the potential to
become a health service that makes it easier
for patients in rural areas and areas with less
mobility.

The study conducted by Kiarosta et al.
(2020) through smartphone application
interventions offers potential benefits for
disseminating health information to the
wider community. Technology can generally
be used to overcome geographic barriers and
improve communication, this technology
allows it to be used in marginalized rural
areas where health services are often difficult
to access or people who do not have time to
go to health services to get their health
information. Utilizing this technology is
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considered to be able to improve global
health outcomes, especially in improving
self-care

Based on this background, a compre-
hensive study of the main studies is needed to
reach a more conclusive conclusion.
Researchers are interested in conducting
research using a systematic review approach
to relevant research, namely by using meta-
analysis. This study aims to investigate
relevant primary studies in order to assess
the effectiveness of telemedicine to improve
self-care in heart failure patients.

SUBJECTS AND METHOD

1. Study Design

This study used this study using a systematic

review and meta-analysis with PICO namely,

P: Patients with heart failure, I; using

telemedicine, C: not using telemedicine, O:

increasing self care for heart failure patients.

By entering the following keywords (“Heart

Failure” OR “congestive heart failure”) AND

(Telemedicine OR “electronic health record”

OR mHealth OR “mobile health” OR “mobile

app” OR “telehealth” OR “healthcare system

information”) AND “self care” AND “rando-
mized controlled trials”.

2. Steps of Meta-Analysis

Meta-analysis analysis was carried out

through 5 steps as follows:

1) Formulate research questions in PICO
(Population: Patients with heart failure,
Intervention: using telemedicine, Compa-
rison: not using telemedicine, and Out-
come: improving self care for heart failure
patients).

2) Search for primary study research articles
from 3 online databases, namely PubMed,
Google Scholar, and Cochrane Library.

3) Conduct screening and quality asses-

sment of primary research articles.

4) Extracting and analyzing data into the

RevMan 5.3 application.
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5) Interpret the results and draw conclu-
sions
3. Inclusion Criteria
The inclusion criteria were full-text English
articles and RCT.
4. Exclusion Criteria
The exclusion criteria from this study were
the size of the results of the study which were
incomplete or did not clearly describe the
results, the year of publication was more than
10 years since the study was conducted, the
intervention and study population were
different.
5. Operational Definition
Self care is the practice of individual
activities to take the initiative and shape their
behavior in maintaining life, health and well-
being. The measurement scale is categorical.
Telemedicine itself is defined as visual,
audio and data communication including
diagnosis, treatment, consultation and
treatment and scientific discussion as well as
the exchange of medical data in carrying out
health practices that are carried out online
and not face to face. The measurement scale
is categorical
Heart failure is a collection of clinical
symptoms characterized by decreased syste-
mic perfusion, inadequate body metabolism

due to impaired heart pump function
(Heriansyah, 2019).

6. Istrument

This study is guided by the PRISMA flow-
chart and quality assessment using the
Critical Appraisal Checklist for Randomized
Controlled Study.

7. Data Analysis

The data in this study were analyzed using
RevMan 5.3. Forest plots and funnel plots are
used to determine the effect size and
heterogeneity of the data. Data processing is
carried out based on variations between
studies by determining the use of an analysis
model, namely the fixed effect model or the
random effect model.

RESULTS

The process of searching for articles is done
through several journal databases, namely
Google Scholar, PubMed, Cochrane Library.
The review process for related articles can be
seen in the PRISMA flow. Figure 1. Research
related to the effectiveness of telemedicine to
improve self-care in heart failure patients
consisting of 9 articles from an initial search
process of 3,856 articles.

Articles identified through

\ 4

Removing duplicate data (n=63)

database search

\ 4

Filtered articles (n = 3,793)

Full text articles that are

¢ Issued articles (n=2,211)

Irrelevant title (n=912)

Not RCTs (n=399)

l Articles not in English (n=31)
Articles not full text (n=10)

considered feasible (n= 230)

v

Articles that meet the criteria for
a quantitative synthesis meta-
analysis (n=17)

Full text of articles issued with

reasons (n= 221)

Different outcomes (n=59)

Different interventions (n=47)
Comparator is not suitable (n = 60)
Articles do not clearly state results (n=55)

Figure 1. PRISMA Flow diagram
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1 Study in
Asia

Figure 2. Map of the Research Area

Figure 2 shows the distribution area of the
primary articles which are spread over 9
articles which are 4 articles from the United
States, 1 article from Colombia, 1 article from

Australia, 1 article from Hong Kong, 1 article
from Finland, 1 article from Canada using a
randomized controlled primary study design.
trials.

Table 1. Assessment of the quality of randomized controlled trial studies
"Effectiveness of telemedicine to improve self-care in heart failure patients"

. Criteria
Primary Study T 2 3 a4 5 6 7 8 o o 11 Total

Seto et al., (2012) 1 1 1 1 1 1 1 1 1 1 1 11
Evangelista et al., (2015) 1 1 1 1 1 1 1 1 1 1 1 11
Piette et al., (2015) 1 1 1 1 1 1 1 1 1 1 1 11
Creber et al., (2016) 1 1 1 1 1 1 1 1 1 1 1 11
Bashi et al., (2016) 1 1 1 1 1 1 1 1 1 1 1 11
Athilingam et al., (2017) 1 1 1 1 1 1 1 1 1 1 1 11
Dorsch et al., (2021) 1 1 1 1 1 1 1 1 1 1 1 11
Fungyu et al., (2022) 1 1 1 1 1 1 1 1 0 1 1 10
Clays et al., (2021) 1 1 1 1 1 1 1 1 1 1 1 11
Note: 1=Yes, 0= No

Table 1 shows the results of the primary according to the randomized study

study quality assessment using the critical groups?

appraisal checklist for a randomized 4) Are patients, health workers and

controlled trial consisting of 11 questions.

With the following questions:

1) Does the experiment clearly answer the
clinical problem?

2) Is the provision of interventions to parti-
cipants or groups carried out randomly?

3) Are the patients included in the study
worthy of being taken into account in the
conclusion? Were all patients analyzed
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researchers blinded?

5) Were the study groups similar at the start
of the study?

6) Apart from the intervention studied, were
the study groups treated the same?

7) Was the intervention group
enough?

8) How precise is the estimation of the effect
of the intervention?

large
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9) Do the benefits provided by the inter-

vention

outweigh

disadvantages?

the

costs and

10) Are the results of the research appli-
cable to the local population or practice

context?

11) Are all other clinically

important

outcomes considered in this article?

Table 2. Description of the primary studies included in the meta-analysis
(randomized controlled trial design, total sample n=1.018)

Author Country  Sample P I C (0)
Setoetal., Canada 100 Patients with Receive a self care Do not accept the Improving
(2012) heart failure (age  program with a cell telemonitoring self care in

18 and over) phone-based tele-  system self-care heart failure
from a cardiac monitoring system. program. patients.
clinic in Toronto,
Ontario.
Evangelista United 42 Patients with Receive a self care Do not accept self-  Patients
etal., States of heart failure (age  program with a care programs with  experience
(2015) America 18 and older) telephone-based remote monitoring  increased
from a hospital remote monitoring  systems by self-care.
in Southern system. telephone
California.
Piette et United 362 Patients with Receiving a mobile Do not receive a Self care in
al., (2015) States of heart failure at health-based self- mobile health- patients with
America the VA Cleveland care program. based self-care heart failure
Medical Center program has
outpatient clinic. increased.
Creber et Colombia 93 Patients with Receiving a self Do not accept self-  Improving
al., (2016) heart failure care program with  care program with  self care in
treated at urban  a remote a remote heart failure
hospitals in monitoring system  monitoring system  patients.
cooperation with  in the form of a in the form of a
the University. telephone. telephone.
Bashi et Australia 28 Patient with Receive a web- Do not accept web-  Improving
al., (2016) heart failure based self-care based self-care self care
from a health program to access ~ programs. adherence.
clinic located in educational
Brisbane, information.
Australia.
Athilingam  United 18 Patients with Received a mobile Do not accept a Patients
etal, States of heart failure who  application-based = mobile application  experience
(2017) America have received self-care program  based self care increased
approval from called HeartMapp. program called self-care.
the Institutional HeartMapp.
Review Board
(IRV).
Dorsch et United 83 Patients who are  Received a mobile Do not accept a There is an
al., (2021)  States of being treated or ~ app based self care  mobile application  increase in
America who have been program called based self care self-care in
discharged due ManageHF4Life. program called patients with
to heart failure ManageHF4Life. heart failure.
aged 45 years
and over.
Fungyuet  Hong Kong 236 Patients with Receive a self care  Not receiving self Improving
al., (2022) heart failure who  program with a care program with  self care in
are 55 years of remote monitoring remote monitoring  heart failure
age or older. system. system. patients.
Clays et al., Finland 54 The patient with ~ Received a mobile  Did not receive a Improving
(2021) heart failure is application-based  self-care program self care in
undergoing self-care program  called HeartMan. heart failure
outpatient care called HeartMan. patients.

and is in stable
condition.
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Table 2 provides descriptions of the 10
primary studies by RCT design that were
included in the meta-analysis of the

effectiveness of telemedicine to improve
self-care in heart failure patients. There are
9 articles with a total sample of 1.018.

Table 3. Mean SD of the primary studies included in the primary study meta-
analysis of the Randomized Controlled Trial

Mean SD
Author (Year) Intervention Control Intervention Control

Evangelista et al. (2015) 65.9 57.9 13.1 14.6
Piette et al. (2015) 83.0 82.9 16.5 19.2
Dorsch et al. (2021) 69.9 74.6 2 2
Creber et al. (2016) 19.7 12.1 16.0 18.3
Seto et al. (2012) 73.3 11.6 65.5 15.8
Athilingam et al. (2017) 28.29 2.81 22.83 5.56
Fungyu et al. (2022) 74.08 68.74 21.42 19.95
Boyne et al. (2013) 17.4 20.8 4.5 5.8
Clays et al. (2021) 61.4 57.1 16.8 13.8

a. Forest Plot

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% C1 Year IV, Random, 95% CI
Seto 2012 733 116 50 655 158 50 12.6% 0.56 [0.16, 0.96) 2012
Evangelista etal 2015 659 131 21 579 146 21 6.9% 0.57 [0.05,1.18] 2015 1
Piette et al 2015 83 45 197 829 192 165 225% 0.01 [0.20,0.21] 2015 ——
Bashietal 2016 71.9 151 14 666 177 14 51% 0.31 [0.43,1.06) 2016 —
Creber etal 2016 19.7 16 67 121 183 26 106% 0.45[001,091] 2016 —
Athilingarn 2017 2820 281 9 2283 5586 9  29% 1.18[0.16,2.20) 2017
Darsch et al 2021 £9.9 2 a2 59 2 41 11.3% 0.45[0.01,0.88) 2021 —
Clays et al 2021 61.4 168 34 5§71 138 22 B5% 0.27 [0.27,0.81] 2021 -
Funoyu et al 2022 74.08 21.42 118 6874 1985 118 19.5% 0.26 [0.00,0.51]) 2022 -
Total (95% Cl) 552 466 100.0% 0.33 [0.15, 0.52] L 4
Heterogeneity: Tau®= 0.03; Chi*=13.31, df= 8 (P = 010); F= 40% '2 '1 b 1' é

Testfor overall effect: 2= 3.96 (P = 0.0004)

Self Care Mon Self Care

Figure 3. Forest plot meta-analysis of the effectiveness
of telemedicine to improve self-care in heart failure patients

The forest plot in Figure 3 shows the
effectiveness of telemedicine to improve
self-care in heart failure patients and it is
statistically  significant. Heart failure
patients who received telemedicine-based
education had an average self-care value of
0.33 SMD units higher than those who did
not receive the intervention (SMD= 0.33;
95% CI= 0.15 t0 0.52; p= 0.004).

www.thejhpm.com

The forest plot also shows variations in the
estimated effects of telemedicine-based self
care with homogeneity between the primary
studies that were carried out in this meta-
analysis (I2= 40%), thus calculating the
effect estimates using the Fixed Effect Model
approach.
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b. Funnel plot
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Figure 4 Funnel plot meta-analysis of the effectiveness of
telemedicine to improve self-care in heart failure patients
The funnel plot in Figure 4 shows that telemedicine-based education had an

the distribution of effect estimates is asym-
metric, that is, there are more on the right
side of the estimated average vertical line. So
that there is publication bias, the research
bias tends to overestimate the true effect
(overestimate).

DISCUSSION
Telemedicine can be defined more simply as
the application of information and com-
munication technology to provide health
services remotely without the need for direct
contact with patients (Siegel, 2017). Tele-
medicine has also been proven to provide
effective treatment for various diseases.
Telemedicine and direct care are equally
effective and achieve high levels of satis-
faction among patients and healthcare pro-
viders (Ritcher, 2015). Based on the results of
a meta-analysis of 9 articles, telemedicine is
effective for improving self-care in heart
failure patients, and it is statistically sig-
nificant. Heart failure patients who received

www.thejhpm.com

average self-care value of 0.33 SMD units
higher than those who did not receive the
intervention (SMD= 0.33; 95% CI= 0.15 to
0.52; p= 0.004).

Several studies have shown the
effectiveness of telemedicine for self-care in
heart failure patients, one of which is Seto et
al. (2012) with the title "Mobile Phone-Based
Telemonitoring for Heart Failure Mana-
gement: A Randomized Controlled Trial",
with a total of 50 people in the intervention
group and 50 people in the intervention
group, with a total of 100 people. The
intervention group (telemonitoring) was
asked to use the telemonitoring system for 6
months to measure body weight in the
morning, measure blood pressure, report
symptoms via cell phone. Both patients and
doctors can view physiological data on a
secure website in table and graphic formats.
All data can also be accessed via cellphone. If
a patient does not take all measurements by
10am, they will be given a reminder in the

125



Ersananda et al. / Effectiveness of Telemedicine to Improve Self-Care in Patients with Hearth Failure

form of a phone call to their home phone.
This intervention is effective for improving
self-care in heart failure patients from a cell
phone-based telemonitoring system.

In one of the studies by Clays et al.
(2021), with a total of 34 people in the inter-
vention group and 22 people in the control
group with a total of 56 people involved in
this research. Patients in the intervention
group received usual care (clinical guidelines
provided by cardiologists, general practitio-
ners and nurses) in addition to using the
health system, namely HeartMan. The inter-
vention was initiated during a home visit by
members of the research team providing all
necessary equipment, technical installation
and instructions for use. Test equipment in
the form of blood pressure devices, weight
scales, and special bracelet sensors to record
heartbeats, thermometers, and galvanic skin
response (GVR) to assess psychological
changes in the skin resulting from changes in
sweat gland activity, where the glands will be
active when the body is under stress or under
stress. Intervention patients use the Heart-
Man system for a period of 3 to 6 months. The
use of the HeartMan system shows an
increase in self-care for heart failure patients.

Another study by Dorsch et al. (2021),
with a total of 42 people in the intervention
group and 41 people in the control group with
a total of 83 people. The intervention group
used a mobile application, namely Manage-
HFLife, this application is in the form of daily
self-monitoring, providing indicators to
promote self-management, physical activity
(Fibit scale) and standard information about
heart failure. All participants were given a
30-minute educational session on how to use
the application. Every 9 am the patient is
required to fill out a survey of 8 questions in
the application, if the patient has not
completed the survey by 12 noon there will be
a reminder notification. There are 3 health
status indicators in this application, namely
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green, yellow and red. The green color is
defined as stable, while the yellow and red
colors represent a worsening clinical condi-
tion. Application interventions that focus on
promoting self-care have been shown to be
effective in heart failure patients.

According to Athilingam et al. (2017),
with a total of 9 participants in the inter-
vention group and 9 participants in the
control group with a total of 18 participants
with heart failure heart. The intervention
group will receive some of the features of the
HeartMapp application from their Android
phone. HeartMapp features provided to par-
ticipants include audio interactive teaching
tools about heart failure, the importance of a
low salt diet, exercise regimens, treatment of
heart failure, how to manage the disease and
feelings. Participants were asked to use
HeartMapp daily from home for 4 weeks. The
results of the study show that the use of the
HeartMapp application can improve self-
care in heart failure patients.

Based on research by Evangelista et al.
(2015), as many as 42 people were involved
in this study. The nurse showed the patients
in the intervention group how to use the
Remote Monitoring System (RMS) platform
and instructed them to measure their weight,
heart rate and blood pressure every day for 3
months. RMS equipment will be delivered to
patients 24 hours after they are discharged.
Nurses contact each patient 24 to 48 hours
after discharge to ensure that the patient has
received the device. The RMS device will
provide warning and feedback if something is
not right or if the vital signs are outside the
set limits. Nurses will communicate with
patients via teleconference and collaborate
with other health workers to facilitate follow-
up action. The use of RMS has proven to be
feasible and effective in improving self-care
in heart failure patients.

The results showed the effectiveness of
telemedicine to improve self-care in heart
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failure patients and it was statistically
significant. The existence of remote moni-
toring can improve self-care in heart failure
patients, because patients are continuously
monitored by health workers so as to
encourage patients to manage their disease
properly. Remote monitoring can also
influence symptoms, communication with
therapists and motivation to maintain and
improve self-care in heart failure patients.
This allows patients who live in remote areas
with less facilities to be able to use tele-
medicine and connect to the medical system.
Telemedicine can be a channel for health care
providers to communicate with patients and
can facilitate question and answer sessions
between patients and health workers.
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