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 Abstract. Coronary heart disease (CHD) is a leading cause of death 
and disability worldwide. This study used a quantitative method 
with a quasi-experimental design with a pre-post control group 
study approach. The study was conducted at the Puskesmas in 
Malang district. The inclusion criteria, such as patients with aged 
25-50 years old, be able to operate an Android-based mobile with 
API 4.0. Data were analyzed using the Non-Parametric Wilcoxon 
Rank test. There was an increase in respondents in the risk category 
for mild CHD in the control and treatment groups. There was a 
significant effect of the application of Android-based ESMED 
applications on decreasing the total cholesterol and systolic blood 
pressure. There is still a cholesterol value of respondents at 200 
mg/dl in the control group and treatment. The results of the systolic 
blood pressure among the control group and the treatment group 
showed that the range of systolic blood pressure from 140-149 
mmHg before and after receiving the intervention. The Android-
based ESMED (Early Screening, Monitoring, and Education) 
application effectively reduces cholesterol and blood pressure in 
patients at risk for CHD.  
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INTRODUCTION  
 

Coronary heart disease (CHD) is a leading cause of death and disability worldwide (1). 
Global heart disease causes 31% of deaths with CHD to represent 13% of deaths worldwide 
(2). The number of heart disease events in East Java Province is slightly more than the 
average number of patients in Indonesia who suffer 1.5 percent. The incidence of increasing 
age of 35-44 years (1.3%) and most diagnosed at the age of 75 years and above (4.7%)  (3). 
The causes of increased heart disease sufferers are primarily due to unhealthy lifestyles such 
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as consuming a lot of unhealthy foods, drinking too much alcohol, and excessive smoking, 
combined with a lack of physical activity (4).  

High cholesterol is also a trigger for coronary heart disease because high cholesterol 
causes blockage in peripheral blood vessels, which reduces blood supply to the heart. High 
cholesterol can also be a trigger for hypertension and stroke. Currently, hyper cholesterol and 
hypertension have become global problems because of the prevalence that continues to 
increase from year to year. The high incidence of CHD in Indonesia is caused by low 
awareness of early detection (5). 

Screening for heart disease increases cardiovascular risk in the future and other major 
organs (6). Testing can also help those who have risk factors that can be considered, which 
can be cultured so they can reduce the risk caused by cardiovascular disease (7). Primary 
cancellation guidelines for publishing coronary heart disease (CHD) screening and risk 
stratification are based on traditional risk factors, for example, using the Framingham Risk 
Score (FRS) in the United States (8). 

CHD screening for quality detection (9). They can support patients in self-care and 
drug management. Patients can also access electronic health records on independent mobile 
devices, so patients can be more concerned in health care and have their health management 
to extend and long term care (10). 

Therefore, it is necessary to make electronic media in the form of ESMED (Early 
Screening, Monitoring, and Education) as an early detection effort in patients with CHD risk, 
making it easier for them to maintain their health status. The use of an Android-based 
ESMED application that can be accessed on a patient's cellphone with a high risk of CHD can 
help determine a patient's cardiovascular status for the next ten years.  
 
 
OBJECTIVE  
 
 This study aimed to examine the effectiveness of Android-based ESMED (Early 
Screening, Monitoring, And Education) on decreasing the cholesterol and blood pressure 
among patients at risk of CHD. 
 
 
METHOD  
 

This is a quantitative method with a quasi-experimental design with a pre-post control 
group study approach. Sixty respondents were divided into the experimental and control 
groups. The study conducted at the Puskesmas in Malang district. The inclusion criteria 
Patients Were aged range 25-50 years. Patients should be able to operate an Android-based 
mobile with API 4.0, Patients at risk of CHD with no history of smoking are at risk of CHD 
with no / or no history of increased cholesterol. 

Exclusion criteria were patients with impaired consciousness, being treated for 
complications of CHD. This research instrument uses an Android-based CHD application 
adapted from the Framingham Risk Score. The cholesterol and blood pressure levels are 
carried out by health workers and laboratories in the health center based on the standard. The 
cholesterol values using Analitycon reagents while blood pressure measurements using a 
digital Sphygmomanometer on the client's right arm sitting position. 

Respondents were divided into two groups, control and treatment groups. In each 
group, a blood pressure examination, cholesterol, and HDL blood sampling were carried out. 
The respondent's control group was measured using the Framingham risk score assessment 
sheet and given a leaflet. The treatment group of respondents, the ESMED application, was 



 

International Journal of Nursing and Health Services (IJNHS), Volume 3, Issue 3, June 20th, 2020 	 346 

then measured using the Framingham risk score on each respondent's handphone. In addition 
to feature screening, there are also features of monitoring and health education. Then the data 
were presented and analyzed using the Non-Parametric Wilcoxon Rank test.  

The Ethics Research Committee approved the study of the Faculty of Nursing, 
Airlangga University, with the number of ethical certificates: 1422-KEKP. All respondents 
were informed about their participation in the study.  
 
RESULTS  
 
Characteristic of respondents  
 Table 1 showed the characteristics of respondents. The findings explained that the age 
of the respondents in the control group and the treatment group spread evenly. In the control 
group, the majority were in the 45-49 years range, 23.3%, while in the treatment group, there 
were more than 30 years of age, namely 40%. The sex characteristics in the control group 
were mostly women as many as 19 people, 63.7%, while in the sex treatment group, the most 
were men as many as 16 people, namely 53.3%. The control group's job characteristics were 
more than 13 people in entrepreneurship, 43.3%, while the highest occupational treatment 
group was housewives (IRTs) of 43.3%. 
 
Table 1. Characteristic of respondents 

 
Mean difference of risk of CHD, total cholesterol, and systolic blood pressure among the 
experimental group and the control group 
 Table 2 showed a mean difference in CHD risk, total cholesterol, and systolic blood pressure 
among the experimental and the control groups. The findings showed that the mean of CHD 
risk among the experimental group before receiving the intervention was 1.47, and after 
receiving the intervention, it was 1.33. Whereas the mean of risk of CHD among the control 
group before receiving the intervention was 1.43 and after receiving the intervention was 
1.27.  

Characteristics Groups  
Control  (n=30) Intervention (n=30) 

F % F % 
Ages 
<30 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 

3 
3 
5 
6 
7 
2 
4 

10 
10 

16.7 
20 

23.3 
6.7 

13.3 

12 
6 
6 
1 
0 
3 
2 

40 
20 
20 
3.3 
0 

10 
6.7 

Sex 
Men 
Women 

11 
19 

36.7 
63.7 

16 
14 

53.3 
46.7 

Occupation 
Housewife 
Entrepreneur  
Civil servant 
Others 

10 
13 
5 
2 

33.3 
43.3 
16.7 
6.7 

13 
9 
4 
4 

43.3 
30.0 
13.3 
13.3 



 

International Journal of Nursing and Health Services (IJNHS), Volume 3, Issue 3, June 20th, 2020  347 

 Regarding the mean of total cholesterol, the findings showed that the mean total cholesterol 
among the experimental group before receiving the intervention was 2.47 and after receiving 
the intervention was 2.20. Whereas the mean of total cholesterol among the control group 
before receiving the intervention was 3.07 and after receiving the intervention was 2.37.  
 The findings of blood pressure level also showed the mean difference among the 
experimental group before receiving the intervention was 3.27 and after receiving the 
intervention was 2.97. Whereas the mean of blood pressure level among the control group 
before receiving the intervention was 3.23 and after receiving the intervention was 3.10. 
Overall variables were significant difference before and after receiving the intervention with 
p-value <0.05  
 
Table 2. Mean difference in risk of CHD, total cholesterol, and systolic blood pressure 
 

 Pre-test Post-test p-value  
Mean± SD Mean± SD 

Risk criteria for CHD 
Control group 1.43± 0.679 1.27 ±0.640 0.012 
Treatment group 1.47 ± 0.730 1.33±  0.661 0.000 

Total cholesterol  
Control group 3.07±1.048 2.37±0.850 0.000 
Treatment group 2.47± 0.937 2.20±0.805 0.021 

Systolic blood pressure  
Control group 3.23±1.569 3.10±1.494 0.046 
Treatment group 3.27±1.337 2.97±1.159 0.003 

 
 
DISCUSSION 
 

Based on table 2, the value of p <0.05 indicates that Android-based ESMED is effective 
in reducing the risk of CHD. The p-value in the treatment group is smaller than the control 
group; This shows that the use of android electronic media is more effective in reducing the 
risk of CHD compared to leaflet media. The control group in this study were positive control 
groups who were given health education through leaflets so that the p-value was also 
significant in the control group. The significance value was smaller in the treatment group. In 
addition, the treatment group is more effective in reducing the risk of CHD, one of which is 
also influenced by age. In the treatment group, as many as 40% of respondents aged <30 years 
are of productive age.  

This is consistent with the research that age has a strong correlation r = 0.605 with the 
level of one's knowledge (11). The average productive age is the age with the most roles and 
has robust activities and has good cognitive abilities so that at this age, it is sufficient to 
change the level of knowledge. In the control group, there were three respondents included in 
the high-risk category aged 45-59 years, including two men and one woman. This is the same 
as the treatment group 4 respondents who are in the high grade at the age of 55-59 years; all 
are men. Cardiovascular disease is significantly higher in men over 55 years and in women 
over 65 years. In the treatment group, there were more respondents at less than 30 years of 
age, so the risk incidence was lower than the control group.  

The Nababan study at the Pirngadi General Hospital in Medan showed the same results, 
in which there was more coronary heart disease in the age group ≥ 40 years. Age factors are 
associated with deaths from coronary heart disease (12). Signs and symptoms of coronary 
heart disease are often found in older people. The age factor is also related to cholesterol 
levels. Total cholesterol levels will increase with age. Excessive fat content in the blood of 
hypercholesterolemia can cause cholesterol buildup in the walls of blood vessels so that blood 
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vessels will narrow. Consequently, blood pressure will increase, and coronary heart disease 
will occur (13). 

Using the ESMED application, some respondents are categorized as mild but have low 
HDL values, high cholesterol, and more in women. In the control group, the results of the 
respondent's pre-test numbers 12,16,17, and 30 were included in the mild upper limit with 
HDL values of 45-49 mg/dl, cholesterol values of more than 200mgdl and blood pressure 
values of 130-149 mmHg. It was also made worse by 2 of those who had a history of diabetes 
and were over 45 years old. In the treatment group, there were two respondents with a mild 
risk of upper limit exacerbated with HDL values <35 and cholesterol values> 200mgdl. All 
respondents are female. This is consistent with the study  in the current analysis among older 
adults. FRS underestimates the risk of absolute CHD, especially in women(14). Therefore, the 
risk of CHD in women is not seen early in life and is burdensome at the age of 40 years.  

The results of the study show that cholesterol values in CHD risk in table 2 show a 
significant effect of EDMED application on the decrease in total cholesterol values. This 
indicates that the future in ESMED applications that can be accessed at any time by 
respondents is beneficial.  

In the treatment group, 43.3% of respondents were housewives (IRT). According to 
(11), employment and education levels affect the risk of CHD. Women who have jobs outside 
the home are at a lower risk of CHD compared to female housewives due to lack of physical 
activity and low levels of education. Although ESMED was effective in reducing cholesterol 
values in the treatment group, the significance value was lower than in the control group.  

The study results were 40% in the control group, and 33.35 in the treatment group had 
cholesterol values above 200mg / dl. Body cholesterol is essential and must be adequate 
because it functions to build and maintain membranes, regulate membrane fluidity in 
physiological and intracellular temperature ranges, signal cells, and nerve conduction (15). 
However, if excessive cholesterol is consumed and hyperlipidemia occurs. The body cannot 
metabolize appropriately so that cholesterol levels in the blood increase and cause 
atherosclerosis (16). Almost all respondents with excessive BB and obesity had total 
cholesterol values> 200 mg/dl in the control and treatment groups. This is supported by 
research (17) that body mass index, which is moderate and moderate overweight with a BMI 
value above 25.1, tends to 30% higher cholesterol levels compared to respondents who have 
normal weight. The body mass index reflects a picture of a person's body. Being overweight 
means excess substances, including blood cholesterol, which can risk coronary heart disease.  

The results of the study in Table 2 show that the number of respondents with 
hypertension levels 3 and 2 decreased to high normal hypertension to hypertension level 1. 
The p-value indicated that the ESMED application based on Android was effective against a 
significant decrease in systolic blood pressure compared to conventional media leaflets.   

In the results of the control group study in the pre-test, there were five people with 
severe hypertension, namely 150 to> 160mmHg, which was exacerbated by smoking behavior 
by four respondents. However, when the post-test control group reduced the value of systolic 
blood pressure in respondents who had stopped or reduced smoking. In the Framingham 
study, it has been shown that people who have a blood pressure> 140/90 mmHg cause a 
doubled risk of CHD compared to people who have a blood pressure <120/80 mmHg (Paneni, 
2013). Hypertension can be caused by secondary factors or other diseases or lifestyle habits 
such as cholesterol, diabetes and smoking contribute as much as 60% in increasing 
hypertension (15).  

Based on age and sex, the results of the study showed that four young men were the 
youngest of 35 years, and the oldest was 59 years with high systolic blood pressure and 
smoking. The results of Tri Novitaningtyas (2014) also found that in the elderly compared to 
age 55-59 years with ages 60-64 years. There was an increased risk of hypertension 2.18 
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times, age 65-69 years 2.45 times, and age> 70 years 2, 97 times. Risk estimates from the 
Framingham Heart Study show that 78% of hypertension in men and 65% of hypertension in 
women is directly related to obesity (20). 

Based on the results of research by Wahyuni and Eksanoto (2013), women tend to 
suffer from hypertension than men. In this study, 27.5% of women experienced hypertension, 
while men only 5.8%. Women will experience an increased risk of high blood pressure 
(hypertension) after menopause, which is above 45. This is by the study results that female 
respondents with high blood pressure in the control and treatment groups were at the age of 
more than 45 years with blood pressure values> 160 mmHg in the 50-54 year age range and 
overweight (overweight).  

This is supported by the results of the study (21) which found that more than half of 
hypertensive patients were obese (56.6%) and central obesity (54.9%) there was a significant 
relationship between obesity and the incidence of hypertension (p <0.05; OR = 1.82) and 
central obesity with the prevalence of hypertension (p <0.05; OR = 2.72). Obesity can cause 
hypertension through a variety of mechanisms, both directly and indirectly. Direct obesity can 
cause an increase in cardiac output because the higher the body mass, the more the amount of 
blood circulates so that cardiac output increases (22).  

In the post-test control group and the treatment group, the blood pressure above 140 
mmHg is at risk of moderate CHD. Townsend's research in 2012 proved that 50% of coronary 
heart disease in developing countries is caused by hypertension. This shows that hypertension 
is one of the main risk factors for coronary heart disease (23-24). 
 
 
CONCLUSION 
 

The use of an Android-based ESMED (Early Screening, Monitoring, And Education) 
application is effective in reducing the value of cholesterol and blood pressure in patients at 
risk for CHD. Health services for both health centers and hospitals are expected to be able to 
provide CHD screening services with applicable media suitable for patients' needs, namely an 
ESMED application based on Android.   

 
 

REFERENCES 
 
(1)  Park LG, Howie-esquivel J, Chung ML, Dracup K. Patient Education and Counseling A 

text messaging intervention to promote medication adherence for patients with coronary 
heart disease : A randomized controlled trial. Patient Educ Couns [Internet]. 
2014;94(2):261–8. Available from: http://dx.doi.org/10.1016/j.pec.2013.10.027 

(2)  Herring LY, Dallosso H, Chatterjee S, Bodicoat D, Schreder S, Khunti K, et al. Physical 
Activity after Cardiac EventS ( PACES ) – a group education programme with 
subsequent text-message support designed to increase physical activity in individuals 
with diagnosed coronary heart disease : study protocol for a randomized controlled trial. 
2018;1–13.   

(3)  Kementrian Kesehatan. Infodatin Perilaku Merokok Masyarakat Indonesia. 2014;  
(4)  Zhang X, Zhan Y, Liu J, Chai S, Xu L, Lei M, et al. Chinese translation and 

psychometric testing of the cardiac self-efficacy scale in patients with coronary heart 
disease in mainland China. 2018;1–8.  

(5)  Profil Kesehatan. D i n a s k e s e h a t a n. 2013;  
(6)  Neubeck L, Lowres N, Benjamin EJ, Freedman S Ben, Coorey G. The mobile revolution 

— using smartphone apps to prevent cardiovascular disease. Nat Publ Gr [Internet]. 



 

International Journal of Nursing and Health Services (IJNHS), Volume 3, Issue 3, June 20th, 2020 	 350 

2015; Available from http://dx.doi.org/10.1038/nrcardio.2015.34  
(7)    Jahangiry L, Farhangi MA, Rezaei F. Framingham risk score for estimation of 10-years 

of cardiovascular disease risk in patients with metabolic syndrome. 2017;(November):0–
6.   

(8)  Dorje T, Zhao G, Scheer A, Tsokey L, Wang J, Chen Y, et al. SMARTphone and social 
media-based Cardiac Rehabilitation and Secondary Prevention ( SMART-CR / SP ) for 
patients with coronary heart disease in China : a randomized controlled trial protocol. 
2018;   

(9)  Timpel P, Henpin F, Cesena Y, Costa S, Soldatelli MD, Jr EG, et al. Efficacy of 
gamification-based smartphone application for weight loss in overweight and obese 
adolescents : study protocol for a phase II randomized controlled trial. 
2018;(February):167–76.  

(10) Honeyman E, Varnfield M, Karunanithi M. Interventional Cardiology Mobile health 
applications in cardiac care. 2014;6:227–40.  

(11)  Suwaryo PAW. Faktor-faktor yang Mempengaruhi tingkat Pengetahuan Masyarakat 
dalam Mitigasi Bencana Alam Tanah Longsor. 2017;  

(12)  Nababan. Hubungan faktor risiko dan karakteristik penderita dengan kejadian penyakit 
jantung koroner di RSU dr Pirngadi Medan tahun 2018. Univ Sumatera Utara,. 2018;  

(13)  Kumar. Coronary Artery Disease Clinical Medicine Eight Edition. Int Ed. 2012;723–4.  
(14)  Rodondi N, Locatelli I, Aujesky D, Butler J, Vittinghoff E. Framingham Risk Score and 

Alternatives for Prediction of Coronary Heart Framingham Risk Score and Alternatives 
for Prediction of Coronary Heart Disease in Older Adults. 2012;(May 2014).  

(15)  Bare, G.B & Smeltzer S. Buku Ajar Keperawatan Medikal Bedah Brunner & Suddarth. 
Jakarta: EGC Kedokteran; 2015.  

(16)  Kavita Sharma MG. Coronary Artery Disease in Women: A Update. Glob Heart 
[Internet]. 2013;8(2):105–13. Available from: 
https://doi.org/10.1016/j.gheart.20%0A13.02.001  

(17)  Yeni Miranti. Hubungan persentase lemak tubuh, indeks massa tubuh, asupan lemak dan 
serat dengan kadar kolesterol darah (studi pada wanita dewasa di perumahan madu asri 
kabupaten karanganyar). 2018;  

(18)  Paneni, F., Beckman, J. A. C, M. A., & Cosentino F. Diabetes and vascular disease: 
pathophysiology, clinical consequences, and medical therapy: part I. Eur Heart J 
[Internet]. 2013;2436–2443. Available from: 
http://doi.org/10.1093/eurheartj/eht%0A149  

(19)  Tri Novitaningtyas. Hubungan Karakteristik (Umur, Jenis Kelamin, Tingkat Pendidikan) 
Dan Aktivitas Fisik Dengan Tekanan Darah Pada Lansia Di Kelurahan Makamhaji 
Kecamatan Kartasura Kabupaten Sukoharjo. 2014;  

(20)  Health NI of, National Heart, Lung, and Institute. The seventh report of the joint 
national committee on prevention, detection, evaluation, and treatment of high blood 
pressure (JNC VII). 2013;   

(21)  Delmi Sulastri, Elmatris RR. Hubungan Obesitas Dengan Kejadian Hipertensi Pada 
Masyarakat Etnik Minangkabau Di Kota Padang. 2015;  

(22)  Sheps SG. Mayo clinic hipertensi, mengatasi tekanan darah tinggi. In 2013.  
(23)  Townsend N. Medical Risk Faktor Coronary Heart Statistics Acomoendium of Health 

Statistic. Dep Heal Public, Univ Oxford. 2015.  
(24) Pamungkas RA, Kirana W, Florensa. Relaxation progressive muscle program on 

exercise behavior and clinical outcomes among hypertension patients. International 
Journal of Public Health Science. 2016, 5(4): 400-405 

 


