
Mal J Med Health Sci 20(SUPP7): 92-96, Aug 2024 92

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

ORIGINAL ARTICLE

Physical Activity  Cardiac Patients: A Non-randomized, 
Controlled Trial Investigating the Use of a Post-discharge 
Application-based Android

Lita1, Faridah Mohd. Said2, Indah Maika Yuandri1, Siska Mayang Sari1, Raja Fitrina Lestari1, Abdurrahman 
Hamid1

1	 Bachelor of Nursing Program, Health Faculty, Hang Tuah Pekanbaru University, 28281 Riau, Indonesia
2	 Nursing Science Program, Lincoln University, 47301 Petaling Jaya, Selangor, Malaysia

ABSTRACT

Introduction: Coronary Heart Disease (CHD) is a non-communicable disease that causes significant death. The pro-
cess of atherosclerosis causes CHD. Management of heart patients after being treated at the hospital, one of which 
is phase II cardiac rehabilitation. Many innovations lead to rehabilitation using technology, one of them is the LITA 
(Lifestyle Intervention Telerehabilitation) application-based physical activity guide on smartphones. The aim of this 
study was to identify the effect of android-based cardiac rehabilitation on the physical activity of heart patients. Ma-
terials and methods: This research was a quantitative study with a quasi-experimental design with a pretest-posttest 
approach with a control group. Sampling was carried out using a non-probability sampling method with consecutive 
sampling techniques. The research sample consisted of 56 people taken by consecutive sampling technique. The 
research instrument uses the GPAQ (Global Physical Activity Questionnaire). Data analysis used the Wilcoxon and 
Mann-Whitney tests. Results: The results of the Mann-Whitney test were a P value of 0.001 (<0.05). Conclusion: It 
concluded that the physical activity guidance through the LITA android-based application significantly affects the 
physical activity of heart disease patients. LITA is recommended to patients with heart as an alternative management 
for physical activity in heart rehabilitation.
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INTRODUCTION

Coronary Heart Disease (CHD) is one of the non-
communicable diseases that leads to the primary cause 
of death in both developed and developing countries. 
Non-communicable diseases (NCDs) still account for a 
high percentage of global deaths, approximately 63% 
[1]. The American Heart Association (AHA) found that 
17.3 million people die from heart disease each year, 
and this number is expected to increase by 2030 [2]. 
Coronary Heart Disease (CHD) is a heart condition 
primarily caused by the narrowing of coronary arteries 
due to atherosclerosis spasms, or a combination of both. 
CHD is also influenced by several factors, including 
non-modifiable factors such as age, gender, smoking, 
hypertension, high cholesterol, and physical activity, as 
well as modifiable factors like lifestyle changes [3].

The post-hospitalization care for heart patients is 

known as cardiac rehabilitation. The number of patients 
participating in cardiac rehabilitation remains relatively 
low [4]. According to PERKI (Perhimpunan Dokter 
Spesialis Jantung dan Pembuluh Darah Indonesia) in 
2019 [5], cardiac rehabilitation consists of four phases: 
Phase I, which is inpatient care at the hospital; Phase 
II, outpatient care after the patient returns home; Phase 
III, maintenance or recovery at home; and Phase IV, 
long-term care. In Phase II, patients follow a program to 
improve their functional capacity and receive education 
and guidance on physical activity, lifestyle changes, and 
information about medications [6]. Isometric activities or 
strength training exercises such as walking, swimming, 
aerobics, cycling, and jogging are crucial for coronary 
heart disease patients because the muscle mechanisms 
during physical activity can help reduce both systolic 
and diastolic blood pressure [7].

Based on the research conducted by Tappi on the 
relationship between physical activity and family history 
with the occurrence of coronary heart disease (CHD) 
at the General Public Service Hospital Prof. Dr. R.D. 
Kandou in Manado, it was found that physical activity 
is a risk factor for CHD. Individuals who do not engage 
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in physical activity adequately are at a 4.40 times higher 
risk compared to those who engage in regular physical 
activity. Furthermore, according to a study conducted 
by Ramadhan [6] at Dr. Moewardi Regional General 
Hospital in Surakarta, the results showed that the level 
of physical activity was low in 52 respondents (63.4%), 
moderate in 28 respondents (34.1%), and high in 2 
respondents (2.4%). The low implementation of physical 
activity is attributed to several barriers, including distance 
(2.52%), lack of knowledge about cardiac rehabilitation 
(2.38%), transportation (2.31%), family roles (2.31%), 
and other scheduling conflicts (2.29%) [8].

RSUD Arifin Achmad Pekanbaru is one of the referral 
hospitals in the Riau Province. According to data 
obtained from the Medical Records of RSUD Arifin 
Achmad in the last year, which is 2022, there were a 
total of 13,579 patients. On average, outpatient patients 
do not use any specific applications for home-based 
cardiac rehabilitation. Patients who are readmitted to 
the hospital do so for several reasons, including non-
compliance with treatment, difficulty in engaging in 
physical activities, lack of awareness of heart failure 
symptoms, and dietary violations [9].

To address these issues, many innovations have been 
developed to facilitate rehabilitation using technology. 
Mobile Health Apps are a valuable healthcare program 
for promoting physical activity because they are user-
friendly, accessible anytime, cost-effective, widely 
available to the public, and offer various types of 
exercises. They are practical and comprehensive, 
integrating seamlessly into daily life [10]. When using 
Mobile Health Apps, they also leverage smartphone 
technology to collect user health data and help users 
track their physical activities [11]. One such program 
within Mobile Health Apps that proves highly beneficial 
for cardiac rehabilitation is an application known as 
LITA.

LITA (Lifestyle Intervention Telerehabilitation) is an 
Android application that encompasses guidelines for 
cardiac rehabilitation. One of its features includes 
instructions for physical activities and serves as a record 
for cardiac patients engaging in physical activities. In this 
context, the LITA application serves as a record-keeping 
tool, reminder, alert system, and even a reporting 
mechanism at the hospital where cardiac patients 
receive outpatient care. To ensure that patients are 
using the LITA application for their home-based cardiac 
rehabilitation, monitoring is conducted by hospital 
administrators or nurses. Nurses monitor the patients’ 
activities through the LITA application specifically 
designed for administrators or healthcare providers. 

MATERIALS AND METHODS 

The research was a quantitative study with a quasi-
experimental design with a pretest-posttest approach 
with a control group design. The population was heart 
patients 13,579 patients. The sample was obtained 
using a non-probability sampling method with the 
consecutive sampling technique. The sample was 56 
individuals selected through consecutive sampling. The 
research instrument utilized the GPAQ (Global Physical 
Activity Questionnaire) [12]. GPAQ (Global
 
Physical Activity Questionnaire) includes three 
categories of physical activity that can be calculated 
using MET (Metabolic equivalent of task), which are as 
follows:

1.Heavy physical activity
a.  Engaging in heavy physical activity for at least 3 
days a week with a minimum intensity of 1500 MET/
week.
b. Combining heavy, moderate, and light physical 
activities with a minimum intensity of 3000 MET/week.

2.Moderate physical activity
a.  Performing heavy physical activity for a minimum 
of 20 minutes per day for 3 days or more.
b. Engaging in moderate physical activity or brisk 
walking for at least 30 minutes per day for 5 days or 
more.
c. Combining heavy, moderate, and light physical 
activities with a minimum intensity of 600 MET/week.

3.Light physical activity
Not engaging in moderate to heavy physical activity 
for <10 minutes per day or <600 MET/week.

Data analysis used the Wilcoxon and Mann-Whitney 
tests.

Ethical clearance
The	 ethical	 review at	 Hang Tuah Pekanbaru 
University was passed	 with Number: 069/KEPK/
UHTP/V/2023.

RESULTS

The results are divided into, there are univariate and 
bivariate. The following are the univariate results:

Based on Table I, the mean age of the experiment group 
was 57,21 years, and the control group was 60,68 
years. The experiment group was mostly male (78.6%), 
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had senior high school educational backgrounds 
(35.7%), were self-employed (25%), and had smoking 
habits (53.6%). The control group was also mostly 
male (53.6%), had higher educational backgrounds 
(35.7%), were self-employed (46.6%), and had non-
smoking habits (67.9%). Experiment and control group 
participants were non-alcoholic (100%).

Based on Table III, the Mann-Whitney test result was 
p-value 0.001 < α (0.05), meaning LITA guidance 
significantly affects physical activity in heart disease 
patients.

Table I: Distribution frequency of participants’ Characteris-
tics n=56

Group N Mean	 Medi-
an SD Min Max 

Experiment 28 57.21 55.50 11.654 27 80

Control 28 60.68 60.50 8.464 42 78

Character-
istic

Exper-
iment 
group 
f (%)

Control group
f(%)

Sex

Male 22(78.6%) 15(53.6%)

Female 6(21.4%) 13(46.4%)

Education

Elementary 
school

6 
(21.4%)

3 
(10.7%)

Junior high 
school

6 
(21.4%)

9 
(32.1%)

Senior high 
school

10 
(35.8%)

6 
(21.4%)

Higher 
education

6 
(21.4%)

10 
(35.8%)

Occupa-
tion

Self-em-
ployee 

7 
(25%)

13 
(46.4%)

House-wife 5 (17.9%) 7 (25%)

Govern-
ment 
officer

3 
(10.7%)

0 
(0%)

Retired 6 (21.4%) 6( 22.4%)

Private 
officer

3  
(10.7%)

1 
(3.6%)

Jobless 4 (14.3%) 1 (3.6%)

Smoking

Smoking 15 (53.6%) 9 (32.1%)

No-Smok-
ing

13  
(46.4)

19 
(67.9%)

Alcoholic
Non-alco-
holic

28 
(100%)

28 
(100%)

Table II shows that the Wilcoxon-test results in the 
experiment group have a p-value of 0.001, where p 
< α (0.05), indicating a significant difference between 
physical activity levels before and after providing physical 
activity guidance through an Android application in the 
experimental group. While the p-value of the control 
group was 0.070 p> α (0.05), it means there were no 
differences between physical activity levels before and 
after providing physical activity.

Table II: Physical activity before and after being given phys-
ical activity guidance through an android application in the 
experimental and control group

Group Mean Med SD Mean Rank P value

Experiment 

Pre-test 2,39 2,00 0,497 0,00 0,001

Post-test 1,93 2,00 0,262 6,50

Control

Pre-test 2,29 2,00 0,600 5,29 0.07

Post-test 2,54 3,00 0,508 4,00

Table III: Differences in physical activity in the experimental 
and control group after being given physical activity guid-
ance through an android application

Group Med SD SE P value

Exsperiment 2 0,262 0,050 0,001

Control 3 0,508 0,096

DISCUSSION
 
The effect of LITA on the physical activity
From the research results involving 56 respondents, with 
28 in the control group and 28 in the experimental group, 
the median value of physical activity in the experimental 
group before the intervention was 2, with a maximum 
value of 3 and a minimum value of 2. This indicates 
that physical activity was still within the moderate range 
before the intervention. Then, after providing physical 
activity guidance through an Android application for 4 
weeks, the median value of physical activity remained at 
2, with a maximum of 2 and a minimum of 1. This means 
that after the intervention, physical activity decreased to 
a level ranging from light to moderate intensity.

As for the control group, before the intervention, 
the median value was 2, with a maximum of 3 and a 
minimum of 1. Then, after not receiving the intervention 
for 4 weeks, the median value of physical activity 
became 3. This implies that physical activity in the 
control group before the intervention ranged from light 
to heavy intensity. Subsequently, after 4 weeks without 
intervention, the patient’s physical activity was in the 
moderate to heavy intensity range.

From the results of the statistical analysis using the 
Wilcoxon test, a p-value of < 0.05 was obtained, 
specifically p = 0.001 for the experimental group before 
and after the intervention. This indicates a significant 
difference in physical activity levels before and after 
the intervention. In the control group, a p-value of > 
0.05 was found, specifically p = 0.087, suggesting no 
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and medication adherence. Within this application, the 
guidelines provided for cardiac patients undergoing 
rehabilitation are not just in text form; they also include 
posters and animated videos to make them easily 
understandable and accessible to the patients using the 
application.

Therefore, based on this research, it can be concluded 
that Android-based cardiac rehabilitation has an impact 
on reducing and controlling the intensity of physical 
activity for patients with heart disease. This is because 
by engaging in Android-based cardiac rehabilitation, 
heart patients find it easier to monitor all the activities 
they can perform at home with minimal concerns about 
disease relapse. Additionally, for patients hindered by 
the distance from their homes to a treatment center, there 
is no longer a reason to avoid rehabilitation. Therefore, 
Android-based cardiac rehabilitation has an influence 
on the physical activity of cardiac patients.
 
CONCLUSION

Based on the statistical tests conducted, namely the 
Wilcoxon test and the Mann-Whitney test, it was 
found that there is an effect of Android-based cardiac 
rehabilitation (LITA) on the physical activity of cardiac 
patients in the experimental group. However, there is 
no effect of Android-based cardiac rehabilitation on the 
physical activity of cardiac patients in the control group. 
In both groups, there is a difference in physical activity 
between the experimental group that received the 
Android application intervention and the control group 
that did not receive the Android application intervention. 
Therefore, the null hypothesis (H0) is rejected, and the 
alternative hypothesis (Ha) is accepted. This indicates 
that the Android application has an impact on the 
physical activity of patients with heart disease.
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