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ABSTRACT

Introduction: Hypertension is a serious health problem and the major cause of early death worldwide. Hypertension  
prevalent is in  34.1% of all residents in Indonesia, even being the first of the top ten diseases in the Public Health 
Center Ngemplak I Sleman Yogyakarta. Although various efforts have been made, hypertension cannot be controlled 
optimally, so that there are still 21.48% of the target 100% who have not utilized health services. The study aims 
to develop, implement and evaluate android-based hypertension self-care education to improve blood pressure 
control among hypertensive patients at Public Health Center Ngemplak I Sleman Yogyakarta, Indonesia. Methods: 
This research is an exploratory sequential mixed-method design. It will begin with a qualitative study to explore the 
content for developing android-based hypertension self-care education. After that, we  built the intervention and will 
implement it for three month in hypertensive patients. Then, it will evaluate the effectiveness of android-based hyper-
tension self-care education on self-care knowledge, attitudes, behavior, and blood pressure control in hypertensive 
patients. The quantitative research design will use a Randomized Control Group Pretest – Posttest Design with a sam-
ple size of 108 hypertensive patients in the intervention and control group. Discussion: Android-based hypertension 
self-care education is a new method developed and  seen for its effectiveness in improving blood pressure control 
abilities. The study results will help the hypertensive patients achieve optimal self-care.    
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INTRODUCTION

Hypertension is a serious health problem worldwide. It is 
also recognized as a chronic global non communicable 
disease and a “silent killer” due to its high mortality rates 
and lack of early symptoms (1). Hypertension is the major 
cause of premature death worldwide (2). According 
to data from WHO, the prevalence of hypertension in 
adult increased 13,27% from an estimated 1.13 billion 
in 2015 to 1.28 billion in 2019 (2). The prevalence 
of hypertension  increases every year, including in 
Indonesia. In Indonesia, the prevalence of hypertension 
increase 7.61% just for 5 years from 26,5% in 2013 
to 34,11% in 2018 (3). This condition also occurs in 
Yogyakarta (DIY), one of the provinces in Indonesia. 
The prevalence of hypertension in Yogyakarta is 11.1%, 
over the average in Indonesia, which was 8.8% in 2018 
(3). In addition, there are still 60.1% of people with 

hypertension who do not routinely control their blood 
pressure, 21.5% never control their blood pressure, and 
only 18.4% routinely control their blood pressure in 
Indonesia (4). 

Public Health Center Ngemplak I is one of the primary 
health care units in the Sleman district in Yogyakarta 
province, Indonesia, where hypertension is the first in 
the top 10 diseases. The prevalence of hypertensive 
patients at 13.2% (5). Various hypertension control 
programs have been carried out, including an integrated 
monitoring program, education, and early detection of 
risk factors for non-communicable diseases every three 
months, namely POSBINDU, and integrated education 
and health care service, namely POSYANDU, but the 
program has not been able to motivate all hypertensive 
patients to manage their health. As a result, there are still 
21.48% of hypertensive patients who have not come to 
the Public Health Center from the 100% target in 2019 
(6).  In addition, the self-care for hypertension is not 
optimal, including the proportion of food consumption 
high in salt is 70.6%, the use of food preservatives and 
flavorings is 77.4%, and the consumption of fatty foods is 



355

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

Mal J Med Health Sci 19(1): 354-359, Jan 2023

50.7%, and the lack of vegetable and fruit consumption 
by 95.5%, and the lack of activity by 33.5% (7). Then 
they don’t see the doctor regularly, take antihypertensive 
drugs only if there are complaints, and don’t go on a diet 
because they feel healthy. This phenomenon illustrates 
the importance of understanding self-care hypertension 
through more appropriate education. Hypertension 
patients hope that hypertension self-care education is 
easily accessible at any time and flexible. On the other 
hand, the development of communication technology 
facilities has expanded in the people of this region, 
especially the use of android smartphones. This condition 
can be an opportunity to make hypertension education 
accessible, interactive, and more cost-effective at the 
Public Health Center Ngemplak I.

Self-care is a necessary component of hypertension 
treatment. Self-care refers to hypertension self-
management, which is defined as the activities of 
hypertensive patients to maintain and achieve the most 
standard blood pressure. Implementation of self-care in 
hypertensive patients is the maintenance, monitoring, 
and managing of hypertension (8). The output of self-
care in hypertensive patients is a controlled blood 
pressure level. The self-care component in hypertensive 
patients is known as the Hypertension Self-Care Activity 
Level Effect (H-Scale), including medication adherence, 
low salt diet, physical activity, smoking, and alcohol 
(9). However, the current condition is that there is still 
a gap in knowledge, attitudes, and self-care behavior in 
hypertensive patients has implications for controlling 
blood pressure. According to the previous research, 
Murphy state that lack of knowledge and lack of positive 
attitude are the main factors causing the inability of 
hypertensive patients to do self-care (10). Therefore, self-
management education interventions become a strategy 
that makes hypertension patients do self-care (11). 

There are existing previous studies using mobile or 
smartphone applications for hypertension management 
education. First, the hypertension management app 
(HMA) based on Clinical Practice Guidelines (CPGs), 
which contains education on hypertension management 
and monitoring of medicine, is effective in improving 
medication adherence (12). Second, the mobile health 
application that contains information and suggestions 
about hypertension, remainder, and blood pressure 
recommendations is significant for medical compliance 
and blood pressure control (13). Lastly, A digital 
hypertension program in a smartphone application 
that contains a questionnaire about the management 
of hypertension, including dietary sodium and alcohol 
consumption, medical adherence, physical activity, 
and health literacy, is a significant improvement in 
blood pressure and lifestyle change (14). Although there 
have been many previous studies, researchers have not 
found a mobile apps-based hypertension education 
intervention that was developed based on the exploration 
of educational content for hypertensive patients. In 

addition, although there have been many studies use 
of modern technology is effective for hypertension 
education, it has not been developed, especially in the 
area of the Public Health Center Ngemplak I.

The study aims to develop, implement and evaluate the 
effectiveness of android-based hypertension self-care 
education to improve blood pressure control among 
hypertensive patients. This study will explore the content 
of android-based hypertension self-care education for 
hypertension patients, then develop the intervention 
and implement it, and evaluate the effectiveness of the 
intervention on levels of self-care knowledge. , self-care 
attitude, self-care behavior, and blood pressure control. 
The research hypothesis will determine the significant 
differences in levels of self-care knowledge, self-care 
attitude, self-care behavior, and blood pressure control 
after android-based hypertension self-care education 
implementation between and within intervention and 
control groups.
  
MATERIALS AND METHODS

Study Design
Researchers choose the Exploratory Sequential mixed 
design method to make comprehensively answer 
research questions. A three-phase exploratory sequential 
mixed method design in which the researcher first 
begins by exploring with qualitative data and analysis 
then builds a feature to be te sted, and test this feature in 
the third quantitative phase  (15). The research design is 
seen in Fig.1. First phase is qualitative research to explore 
the content of android-based  hypertension self-care 
education for hypertension patients. Then the second 
phase is to develop an android-based hypertension self-
care education intervention. In this phase, researchers 
will analyze the findings of educational content in the 
qualitative research phase, make a design, and develop 
an android-based hypertension self-care education 
intervention by involving IT professionals. Third phase is 
quantitative research to test the effectiveness of android-
based hypertension self-care education on level of blood 
pressure, self-care knowledge, self-care attitude, dan 
self-care behavior in hypertensive patients in the Public 
Health Center Ngemplak I. The quantitative research 
design is a Randomized Control Group Pretest – Posttest 
Design.
                             	
Study Setting
The research will be conducted in the Public Health 
Center Ngemplak I, Sleman Yogyakarta, Indonesia. 
The Public Health Center Ngemplak I is a primary 
health care unit that has a program to control various 
diseases, including chronic and non-communicable 
diseases within and outside the region. Hypertensive 
patients are the number I disease population. The Public 
Health Center Ngemplak I has a health promotion team 
consisting of health professionals to educate and monitor 
the patients with the various disease. This research will 
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control group. Secondary outcome  is the difference  
level  in self-care knowledge, self-care attitudes, self-
care behavior after android-based hypertension self-care 
education intervention between and within intervention 
and control groups. 
 
Participants timeline
The researcher will conduct a qualitative research phase 
for three months, starting from sampling, collecting 
data, and analizing. Then, the researcher will develop 
an android-based self-care education intervention 
based on the analysis of educational content during the 
qualitative research phase. The quantitative research 
phase will conduct for five months, starting from the 
recruitment of participants until the assessment of 
research outcomes. Participant recruitment and study 
timeline in quantitative phase can show in Fig 2. 

involve health professionals and the population of 
hypertensive patients in the  Public Health  Ngemplak 
I area. 

Eligibility Criteria
Participants in this study consist of qualitative and 
quantitative research participants. The researcher will 
take participants purposively in the qualitative research 
phase. The aim is to obtain information about android-
based hypertension education content needed by 
hypertensive patients. Therefore, the eligible sample 
criteria are health professionals on a health promotion 
team who have a lot of information and experience in 
hypertension education programs at Public Health Center 
Ngemplak I.. The quantitative research population is all 
new patients with a medical diagnosis of primary or 
essential hypertension. The inclusion criteria include 
adults (18-55 years old), having no comorbidities or 
complications, and having an Android smartphone 
(own or with a family member who had lived in one 
house). The exclusion criteria are hypertensive patients 
who have experience hospitalization or can not follow 
the process to completion.  

Interventions
Each participant in the intervention group will follow 
an android-based hypertension self-care education 
intervention. The Researcher will explain the procedures 
of intervention with a leaflet for each participant. Each 
participant will install a hypertension self-care education 
application on their respective Android smartphones. 
Then they will follow the education activities from the 
application for three months. Researchers  will monitor  
the consistency of the intervention  by visiting the 
participant every month.  Participants in the control 
group will follow the hypertension education program 
from the Public Health  Center Ngemplak I, , including 
health monitoring activities on non-communicable 
diseases every month.  Then researcher will visit all 
participants in the intervention and control group to 
measure the level of  self-care knowledge, self-care 
attitudes, self-care behavior, and blood pressure for all 
participants at the baseline and after three  months of 
intervention.

Outcomes
This research has qualitative and quantitative outcomes. 
The qualitative study outcome is to find android-
based hypertension self-care education content for 
hypertensive patients. In the quantitative research 
phase, primary outcome is the difference level blood 
pressure after android-based  hypertension self-care 
education between and within the intervention and 

Figure 1: Exploratory Sequential Design (15)

Figure 2: Participants recruitment and study timeline

Sample size
The sample of this study consisted of a sample of 
qualitative research and quantitative research. In 
qualitative research, the sample size will be determined 
according to the adequacy of the data or data saturation 
and data credibility (16). The participants will get 
purposively on health professional. The sample size 
at quantitative research  will calculate with Power 
and Sample Size software version 3.1.9.2  with the 
independent t-test group formulation that based on a 
previous study α=0.05, power=0.8, effect size 0,517, 
mean (SD) intervention group 139,15 (7,51),  mean (SD) 
control group 143,58 (9,49) (17). The number of samples 
is 104 participants, then the researcher will increase the 
number of samples for reserve so that the final sample is 
108 (54 participants, respectively).

Recruitment
Researchers will carry out various strategies to get 
participants according to the target. The researcher will 
approach the Sleman Health Office (because Public 
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Health Center Ngemplak I is in the area of Sleman 
Health Office) and the head of the Public Health 
Center Ngemplak I to support the research process. The 
researcher will disseminate the research plan to the  head 
of Public Health Center and the health promotion team. 
In addition, the researcher will approach the health 
cadres to assist the participant recruitment process in 
their area. The researcher will make two groups of the 
participant into the intervention and the control group. 
Then participants will get an intervention android-based 
hypertension self-care education for three months. The 
recruitment process and time line are as shown in Fig.2.

Randomization
The randomization process will use simple random 
sampling in hypertensive patients who meet the 
sample criteria based on the Medical Record data. The 
randomization technique will use a closed envelope. 
The envelopes will be distributed to hypertensive 
patients who are willing to be participants when they 
come to the Public Health Center or by visiting the 
patient’s home. Each hypertensive patient who meet 
the sample criteria will receive one envelope. Inside the 
envelope is written as the control, or intervention group, 
or blank. Blank means that the patient has not become 
a sample. Only researchers and patients who received 
envelopes will know the position as the control and 
intervention group

Data Collection 
Researchers will collect data through in-depth interviews 
in the qualitative research phase. The researcher will 
carry out the trustworthiness of data collection through 
member checking from each participant and triangulation 
of data sources, which involves the coordinator healt 
promotion and the coordinator hypertension program 
at Public Health Center Ngemplak 1. The collection of 
qualitative data will use an interview guide instrument.

In quantitative research, researchers will collect 
demographic data and research outcomes data. The 
demographic data consists age, gender, level of 
education, and duration of hypertension. Then the 
researcher will collect the level of self-care knowledge, 
self-care attitudes, self-care practice, and blood 
pressure before and after the intervention. The data 
collection will use a questionnaire and observation 
sheet for documenting the level of blood pressure. The 
hypertension self-care knowledge questionnaire uses 
the Hypertension Knowledge-Level Scale (HK-LS) from 
Erkoc et al (2012), which has been used in the Indonesian 
version by Giena et al (2018)  (18,19). The questionnaire 
consists of 18 questions with correct answer options 
(score 1), incorrect (score 0) and don’t know (score 
0).The questionnaire has been tested for the validity 
instrument <0.05 and the reliability of Cronbach’s Alpha 
value of 0.91.  The self-care attitude questionnaire uses 
the attitude questionnaire from Shrestha et al (2016) 
(20). The hypertension self-care attitudes questionnaire 

consisted of 5 questions with assessments of strongly 
disagree (score 1), disagree (score 2), neutral (score 
3), agree (score 4), Strongly agree (score 5). This 
questionnaire has been tested for the validity of <0.05 
and the reliability of Cronbach’s Alpha value of 0.85. 
The hypertension self-care behavior questionnaire uses 
the Hypertension Self-Care Behavior questionnaire from 
Han et al. (2014) (21). The questionnaire consists of 
20 questions with answers always (score 5), frequent 
(score 4), sometimes (score 3), rarely (score 2), never 
(score 1). The questionnaire has been tested for the 
validity of  <0.05 and the reliability of Cronbach’s Alpha 
value of 0.86. Researchers will monitor all participant 
through the health cadres to ensure the continuity of the 
interventions every month. 

Data analysis
Researchers will integrate mixed methods using intra 
methods analysis. Qualitative data analysis will use the 
theme analysis with strategies including preparing and 
organizing data, reducing data into themes through the 
coding process, presenting and interpreting data (23). 
The quantitative data will analyze with a confidence 
level of 95%, with a p-value < 0.05. Researchers 
will analyze descriptive statistical data and perform a 
different test.  The researcher will use paired t-test to 
determine the difference in the effectiveness of android-
based hypertension self-care management education on 
blood pressure control before and after the intervention. 
The researcher will use an independent sample t-test to 
determine the difference in the effectiveness of android-
based hypertension self-care management education on 
blood pressure control between the intervention and the 
control group.

Ethical Consideration
This research has received a feasibility permit from 
Lincoln Universiti College Malaysia with letter No. LUC/
MKT/IND/SP/008/001. Researchers have followed the 
ethical test of research feasibility applicable in Indonesia. 
Research ethics approval by the Health Research Ethics 
Committee of the University Sari Mutiara Indonesia 
No.625/F/Kep/Usm/I/2021. After that, this research 
received a feasibility permit from the Sleman District 
Health Office Number: 408/VIII/2020. Researchers will 
guarantee the freedom of participants to be involved or 
not involved in this research, data confidentiality, and 
the opportunity to access research results with informed 
consent. The informed consent has been approving by 
the Health Research Ethics Committee of the University 
of Sari Mutiara Indonesia Health Research Ethics 
Committee.

DISCUSSION

This study will illustrate that education is an essential 
aspect of self-care ability to control hypertension. 
Education is the critical link to empowering individuals 
for self-care (22). Thererofe, health care intervention 
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