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ABSTRACT 

Introduction: Cardiovascular disease is a disease caused by the misfunctioning 
of the heart and blood vessels. Atherosclerosis is the main cause of cardiovascular 
disease. Prevention and control of cardiovascular disease can be done with early 
detection through screening activities. Framingham Risk Score using Body Mass 
Index (FRS BMI) risk assessment is very useful and easy, which is used without 
using lipid indicator. This study aims to estimate the risk of cardiovascular 
disease on patients with hypertension with Framingham Risk Score BMI. 

Methods: The study used a descriptive method with cross-sectional design. The 
samples in this study were 130 respondents who were selected using consecutive 
sampling and retrieval technique by using FRS BMI application questionnaire. 

Results: There were 11.5% respondents in low risk of CVD, 22.7% respondents 
at moderate risk and 60.8% respondents in higher category of cardiovascular 
disease 10 years later. 

Conclusion: Majority of patients with hypertension showed a high risk of CVD for 
the next 10 years. Patients’ sex and age also play an important role to increase the 
risk, whereby men show a higher risk of CVD for the next ten years. The hospital 
management and health worker should pay more attention and educate the 
patient about the prevention of heart disease for the next 10 years, especially for 
those with high risk of CVD based on FRS BMI measurement. 
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INTRODUCTION  

Hypertension has become a global disease, both in 

developed and developing countries. Hypertension is 
also referred to as  a "silent killer" because, in some 

cases, it can appear without symptoms but suddenly 

result in death (Nuraini, 2015). The development of 

hypertension is gradual so it is often not realized by 

the sufferers. Hypertension is defined as an increase 
in systolic blood pressure of more than 140mmHg 

and diastolic blood pressure of more than 90mmHg at 

two measurements between a five minute interval in 
a good condition (Kemenkes, 2014). Hypertension 

which lasts for a long time (persistent) can cause 
damage to the kidneys, heart and brain (West Java 

Health Office, 2016).  

According to data from Dhungana et al. (2018), the 
prevalence of hypertension worldwide is around 972 

million or 26.4% of people. The number is likely to 
increase to 29.2% in 2025. From 972 million cases of 

hypertension, 333 million occurred in developed 
countries and  the remaining 639 million were in 

developing countries, including Indonesia (Yonata, 

Satria, & Pratama, 2016). Meanwhile, based on the 

results of the 2018  Baseline Health Research report, 

hypertension  increased from  2013 as much as 25.8% 
to 34.1% from  the results of measurements on the 

population aged over 18 years (Badan Penelitian & 

Pengembangan Kesehatan, 2018). By   2016 in West 
Java 790,382 cases of hypertension (2.46% of the 

population ≥18 years) were found with a total of 

8,029,245 cases examined in 26 districts or cities 

(West Java Health Office, 2016). 

According to Whelton et al. (2018), the prevalence 
of hypertension in stage 1 showed more 
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men with hypertension than women, while, in stage 2, 
it affects more women. Women more than 55 years 

are more at risk of suffering hypertension than men. 

Complications of hypertension cause around 9.4 
million deaths worldwide each year. Hypertension 

causes at least 45% of deaths due to heart disease and 
51% of deaths due to stroke (Kemenkes, 2014). 

Increasing age and increasing numbers of 

hypertensive patients raise major problems 
associated to cardiovascular disease. 

Cardiovascular disease is caused by impaired 
heart and blood vessel function WHO (2019). 

Globally, among non-infectious diseases, the number 

one cause of death annually  is cardiovascular disease 
(Kemenkes, 2014). According to the WHO (2019), 

around 17.5 million people worldwide die from 

cardiovascular disease and the disease   accounts for 

31% of deaths worldwide. Deaths caused by 

cardiovascular disease, especially coronary heart 

disease and stroke, are expected to keep increasing, 

reaching 23.3 million in 2030 (Kemenkes, 2014). 

Hypertension is a factor that plays a role in the 
pathogenesis process of cardiovascular disease 

through atherosclerosis process. According to 
Budiman, Sihombing, and Pradina, (2015), the 

process of atherosclerosis in artery walls will 

facilitate the formation of blood clots and weaken the 
blood vessels of patients. So that the effects that occur 

in the heart arteries continuously cause damage to 
the arterial blood system leading to a hardening or 

stiffness process. 

According to Frostegård (2013), atherosclerosis is 

a major cause of cardiovascular disease. 

Atherosclerosis is a chronic inflammatory condition 
in blood vessels that can cause plaque in artery walls 

(AHA, 2019). Cardiovascular disease or 

atherosclerosis cardiovascular disease includes 
cardiovascular disease coronary heart disease, 

myocardial infarction, and stroke (Lloyd-Jones et al., 

2019). Plaque can be formed from cholesterol, fatty 

substances, calcium and fibrin. When plaque builds 

up, it can narrow the channels in the arteries, partially 
or completely, in the heart arteries (AHA, 2019). 

Efforts to prevent and control cardiovascular 

disease can be done with early detection through 

screening activities, so that the possibility 

complications risk, such as coronary heart disease, 
myocardial infarction, and stroke, can be prevented. 

Health screening for disease prevention has long been 

used as the most important healthcare strategy to 
provide patients with early diagnosis and treatment, 

improvement in quality of life, and preventing 

premature death (Bell et al., 2017). Currently, there 

are many global researches developed on how much 

a person is affected by cardiovascular disease, one of 
which uses Framingham Risk Score using Body Mass 

Index (FRS BMI)application.  According to Emor, 

Panda, and  Pangemanan (2017), this can be done as 
primary prevention in patients who already have risk 

factors, but have never experienced cardiovascular 

disease. The result of FRS BMI is a calculation of the 
risk of atherosclerotic cardiovascular disease in the 

next 10 years (Lloyd-Jones et al., 2019). This FRS BMI 
application measures the risk of cardiovascular 

disease with indicators of age, sex, systolic blood 

pressures, hypertension treatment, smoking status, 
diabetes mellitus, and BMI. Risk assessment using 

FRS BMI is very useful and practical to use without 
using the measured lipid indicators, making it easier 

to detect early in controlling cardiovascular disease 

risk factors, among which are systolic blood pressure, 
smoking habits and body mass index. 

The results of Emor et al's (2017)  study regarding 

the prediction of the risk of atherosclerotic 

cardiovascular disease in patients seeking treatment 

at internal medicine clinics in RSUP Prof. Dr. RD 

Kandaou Manado shows the results of the number of 

patients (n=100) with the predicted risk level of the 

next ten years for atherosclerotic cardiovascular 
disease;(n=42) patients have a low risk level of 42%, 

moderate 27% and high 31% based on Framinghan 
Risk Score. This study also states that patients with 

systolic blood pressure ≥160mmHg were not found 

with low and moderate risk, but high risk. Hassan et 
al. (2018) conducted a research on the prediction of 

atherosclerotic cardiovascular disease in the 
population of Pakistan, and found that smoking 

history, diabetes type 2 and hypertension are the 

main potential risk factors underlying ASCVD 

(Atherosclerotic Cardiovascular Disease) in 

individuals in Pakistan. No study has been conducted 
in Indonesia to explore the risk of cardiovascular 

disease in hypertensive patients using FRS BMI, 

which is considered as a useful tool. The purpose of 
this study was to estimate cardiovascular disease in 

hypertensive patients in Indonesia. 

MATERIALS AND METHODS  

The research design used in this study was 
quantitative descriptive, with cross-sectional 
approach. The study population was hypertension 
patients in hospitals in West Java. The sample size in 
this study was determined using G-power software 
version 3. 1. 9. 2 (Cohen, 1992) to determine the 
estimated frequency of cardiovascular risk in 
hypertensive patients using the exact test and 
statistical test, that are the proportion difference from 
constant (binominal test, one sample case) assuming 
α = 0.05, medium effect size = 0.15, power level = 0.95 
and constant proportion = 0.5; the maximum total 
sample recruited is 119 people. To avoid data error, 
the number of respondents was 
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added by 10% for researcher errors and for sample 
errors measured. Therefore, the total sample 
recruited in this study was 130 people. 

 

 The inclusion criteria of this study were 
hypertension patients who have hypertension 
systolic, documented height and body weight (to 
measure the body mass index), and aged  above 35 
years old according to the recommendation from 
using Framingham Risk Score BMI (for aged above 25 
years old), and have been diagnosed with 
hypertension for more than one year. The exclusion 
criteria were patient already diagnosed with 
cardiovascular disease and other medication, chronic 
kidney disease, tuberculosis, cancer-related disease, 
and pregnant women. Consecutive sampling 
technique was used to take all respondents that met 
the inclusion criteria until the sample size was 
fulfilled. 
The instrument used for this research was the 
application of FRS BMI (Framingham Risk Score using 
Body Mass Index) developed by Agostino et al. (2008) 
in collaboration with Boston University and the 
National Herat, Lung, and Blood Institute. Indicators 
assessed gender, age, systolic blood pressure, 
treatment of hypertension, current smoking, diabetes 
mellitus status and BMI. Cardiovascular disease 
outcomes include stroke, chronic heart disease, 
myocardial infarction, and peripheral arterial disease 

and heart failure. Risk assessment can be calculated 
using the following formula (Agostino et al., 2008). 
Reliabilities of the original Framingham function and 
of the best Cox model fit with the study data were 
similar in men (area under the receiver operator 
characteristic curve 0.68 and 0.69, respectively, 
p=0.273), whereas the best Cox model fitted better in 
women (0.73 and 0.81, respectively, p=0.001) 
(Marrugat et al., 2007).  

 

Note: Where S0 (t) is the baseline survival at 
follow-up time t (t = 10 years; see Table 3. 1), βi is 
estimated regression coefficient (log hazard ratio; see 
Table 3. 1), Xi is log- transformed value of risk factors, 
X ̅ i is the corresponding mean, and shows the amount 
of risk factors. The 10-year CVD risk can be calculated 
as follows:  the risk for women 1-0.95012exp (ΣßX - 
26.1931). The risk for men 1-0.88936exp (ΣßX - 
23.9802) (Agostino et al., 2008). 

Ethical permission was conducted from the 
affiliated university 
(III/12/KEPK/STIKEP/JABAR/2019). In the 
implementation phase of the research for data 
collection, respondents used the application 
questionnaire. Selection of respondents was by 
means of  patients who came that day, but researchers 
first looked at the criteria. Researchers looked at 
hypertensive patients from the patient's medical 
record to see that the respondents were indeed 
hypertensive patients. After that, the names of 
hypertensive patients were noted. After the 
respondent was summoned to the blood pressure 
measurement room by a nurse in the internal 
medicine clinic to be checked for blood pressure, 
weight and height,  the researcher introduced 
themselves and provided a simple explanation of the 
purpose and objectives of this study. Questionnaires 
and informed consent were read by researchers to 
respondents. Respondents just answered questions 
from the researchers, then the researchers calculated 
the patient's BMI and FRS BMI score. Blood pressure, 
body weight, and TB data were obtained from the 
patient's medical record. For the stage of 
hypertension, this was seen from the doctor's 
diagnosis in the medical record. 

RESULTS  

Table 1 shows that more than half of respondents 
(60.8%) have a high-risk category for the CVD in the 
next ten years particularly among hypertensive 
patients. On the other hand, a small proportion of 
respondents (11.5%) have a low category. Table 2 
shows that the majority of respondents (70.8%) were 
female with an average age of 61.3 years (SD 8.74). 
Less than half of respondents (35.4%) work as 
housewives with last education for less than half of 
respondents (42.3%) was high school. 

Table 3 shows that the average SBP stage is 
hypertension 142.20mmHg. Hypertension patients 
without smoking habit have a greater percentage 

Table 1. Estimated CVD Risk for Hypertensive 
Patients (n = 130) 

Risk Estimation n (%) 

Low 
Medium 
High 

15 (11.5) 
36 (22.7) 
79 (60.8) 

Table 2. Characteristics of Respondents (n = 130) 
Variable n (%) 

Gender 
Male 
Female 

 
38 (29.2) 
92 (70.8) 

Age  
mean ± SD 
min ± max 
36-45 years old 
46-55 years old 
56-65 years old 
   >65 years old 

 
61.3 ± 8.74 

40 ± 74 
8 (6.2) 

24 (18.5) 
46 (35.4) 
52 (40.0) 

Occupation 
Unemployed 
Labor 
Trader 
Private sector 
(employee) 
Civil Servant 
House Wife 
Retired 

 
10 (7.7) 

4 (3.1) 
8 (6.2) 
5 (3.8) 

 
30 (23.1) 
46 (35.4) 
27 (20.8) 

Education 
Uneducated 
Elementary School 
Junior High School 
Senior High School 
College 

 
1 (0.8) 

26 (20.0) 
29 (23.3) 
55 (42.3) 
19 (14.6) 
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than those who smoke (80.0%). As regard diabetes 
status,  more than half of respondents (66.9%) did not 
suffer from diabetes mellitus and the average BMI in 
hypertensive patients was 25.13 (SD 13.18). 
Comorbidity in hypertensive patients showed that 
more than half of the respondents (63.8%) did not 
have concomitant diseases. The duration of HTN 
treatment and length of HTN suffered was an average 
of 6.21 years. 

Table 4 shows the majority of respondents 
(94.7%) were men at high risk of CVD in the next 10 
years with a p value of 0.000. The age of hypertensive 
patients at high risk of CVD in the next 10 years was 
less than half of respondents (46.8%) with age> 65 
years. Then, for the stage of hypertension, most 
respondents (84.2%) had a high risk of CVD in the 
next 10 years with a p value of 0.001. More than half 
of the respondents (68.4%) were obese BMIs with a 
high risk of CVD in the next 10 years. The length of 
HTN and HTN treatment duration was more than half 
of respondents (64.7%) or> 10 years of high-risk CVD 
in the next 10 years with p value 0.180. 

DISCUSSION 

The data show that more than half of respondents 
(60.8%) were in high risk category in hypertensive 
patients to have CVD in the next 10 years. The results 
of this study are in line with the study of Sa’adeh et al. 
(2018), who stated that hypertensive patients with 
high knowledge scores and high attitude scores are 
significantly associated with high practice scores on 
the prevention of chronic kidney disease (CKD). 
Chronic kidney disease is a serious disease, but can be 
prevented with a three-level strategy, including 
education, modifying risk factors and screening. 

This research shows that the high risk of CVD in 
hypertensive patients is   influenced by high blood 
pressure. Increased blood pressure is a heavy burden 
on the heart, causing hypertrophy in the left ventricle 
or myocardial infarction. High and persistent blood 
pressure will cause direct trauma to the walls of the 
coronary arteries, making it easier for coronary 
atherosclerosis t occur. This causes angina pectoris 
(Anwar, 2004). High blood pressure continuously 
causes damage to the arterial system of the arteries, 
with the artery slowly also affected by increased 
cholesterol levels in the blood; this process constricts 
the lumen in the blood vessels so that blood flow 
becomes obstructed. 

This study shows the results that the majority of 
respondents (94.7%) of high-risk CVD in the next 10 
years were men more than women. This is supported 
by Marso et al.  (2016) who stated that the risk of CVD 
is greater in men than in women. Women are 
somewhat more resistant to this disease until the age 
after menopause and then become as vulnerable as 
men; this is because men do not have protective 
hormones like women, called the hormone estrogen, 
which functions as protection of the heart until before 
menopause. 

However,  this study not only describes the sex, 
but, in terms of age, it depicted that as regard the age 
of hypertensive patients  less than half the 
respondents were > 65 years of high-risk CVD in the 
next 10 years. This is supported by Marleni and  
Alhabib (2017) at Siti Khadijah Hospital in Palembang 
who found that cardiovascular disease sufferers are 
more common in the age group> 45 years. According 
to research conducted by Endah, Patriyani, and  
Purwanto (2016) 75% of CHD occurred at the age of> 
40 years. The American Heart Association (AHA) 
explains that age is an irreversible risk factor and the 
majority of people die from coronary heart disease 
aged 65 years or more (Arnett et al., 2019). Age is a 
risk factor for coronary heart disease where 
increasing age will increase the risk of coronary heart 
disease, the older the age the greater the emergence 
of plaque that sticks to the walls of blood vessels and 
causes disruption of blood flow through it. 

Age factor has been shown to be related to death 
from coronary heart disease. Signs and symptoms of 
coronary heart disease are often found in older 
individuals (Ghani et al., 2016). Based on the results 
of this study and supported by theory and previous 
research, the researchers argue that coronary heart 
disease currently occurs considerably in old age, 
where the physiological physiology of the human 
body has decreased. That is because there are other 
trigger factors, especially in terms of lifestyle. 

For stage of hypertension or SBP most of the 
respondents (84.2%) have a high risk of CVD in the 
next 10 years. Other studies also reinforce that 
respondents with high risk of hypertension 
experience CHD 10.09 times compared with those 

Table 3. Clinical Information of Respondents  
(n = 130) 

Variable n (%) 

Hypertensive Stage (SBP) 
Mean ± SD 
Min ± Max 

 
142.20 ± 13.18 

130 ± 200 
Currently smoking status 

Yes 
No 

 
26 (20.0) 

104 (80.0) 
Diabetes Mellitus  

Yes 
No 

 
43 (33.1) 
87 (66.9) 

BMI  
mean ± SD 
Min ± max 

 
25.13 ± 4.13 

16.70 ± 38.70 
Comorbidity 

No comorbidity 
CKD 
DM 
TB 

 
83 (63.8) 

3 (2.3) 
43 (33.1) 

1 (0.8) 
Length of treatment 

Mean ± SD 
Min ± max 

 
6.21 ± 6.91 

1 ± 49 
Length of hypertension 

Mean ± SD 
Min ± max 

 
6.21 ± 6.91 

1 ± 49 
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without hypertension (Ghani et al., 2016). According 
to Perry and Potter (2010),the elderly usually 
experience an increase in systolic blood pressure 
associated with decreased elasticity of blood vessels 
and this increases the risk of diseases associated with 
hypertension. In addition, structural and functional 
changes in the peripheral vascular system are 
responsible for changes in blood pressure that occur 
in old age. These changes include atherosclerosis, loss 
of elasticity of the connective tissue, and reduction in 
relaxation of vascular smooth muscle. 

Consequently, the aorta and large arteries are 
reduced in the ability to anocytate the volume of 
blood pumped by the heart (stroke volume), resulting 
in decreasing cardiac output and increasing 
peripheral resistance (Brunner & Suddarth, 2002). 
Based on the above explanation, the researchers 
assume that hypertension increases the risk factors 
for cardiovascular disease. That is because the 
current pattern of human life which prefers to 
consume instant food or junk and fatty food, and has 
smoking habits increasingly makes the heart 
workload increase. So, if someone with hypertension 
needs to control blood pressure in order to reduce the 
risk of cardiovascular disease, she or he needs to 
adopt a healthier lifestyle. 

Based on this study, it is known that the Body Mass 
Index in hypertensive patients shows more than half 
of respondents (68.4%) have BMI obese status with 
high risk of CVD in the next 10 years. This can be 
explained as that the effect of obesity on coronary 
heart disease does not always stand alone, but is 
usually exacerbated by other factors. Previous study 
using Framingham Risk Score for lipid showed that 
for every 10% increase in body weight, systolic blood 
pressure rises by 6.5mmHg, plasma cholesterol is 

12mg/dl and blood glucose level is 2mg/dl (Djafri, 
Monalisa, Elytha, & Machmud, 2017). This is 
supported by  Jneid and Thacker (2001) who proved 
a significant relationship between obesity and 
coronary heart disease with a pooled RR of 1.81 (95% 
CI 1.56-2.10). There is a significant relationship 
between obesity and coronary heart disease because 
obesity can increase blood pressure, triglyceride 
levels, cholesterol, glucose resistance, and blood 
clotting. Increased blood pressure makes blood 
vessels vulnerable to thickening and narrowing. If 
this occurs in the coronary arteries, it will cause 
coronary heart disease. 

Duration of HTN and duration of HTN treatment 
show that more than half (64.7%) or >10 years of 
respondents are at high risk of CVD in the next 10 
years. This is supported by Novriyanti and Usnizar 
(2014) that hypertension duration shows risk factors 
for CHD with 11-15 years hypertension category 
dominating by 47.9%. This shows that the longer the 
hypertension, the higher the risk of CHD. Increased 
blood pressure over a long period of time will result 
in structural changes in blood vessels. These include 
changes in macro and microvascular structure. 
Changes in macrovascular arteries become stiff and 
changes in amplification are central to peripheral 
pressure. Microvascular changes are in the form of 
changes in the ratio of blood vessels and lumen in 
large arterioles, vasomotor tone abnormalities and 
'structural rarefaction' meaning loss of microvascular 
blood flow does not flow to all microvascular to 
maintain perfusion to certain capillaries. Changes in 
structure will interfere with tissue perfusion, so that, 
in the long term, hypertension can result in damage to 
body organs. 

Table 4. Frequency Distribution Based on Demographic Characteristics Differences of Hypertensive Patients at the 
Hospital Polyclinic in West Java (N = 130) 

Variable n (%) 
Estimated CVD risk for the next 10-years 

p value Low 
 n (%) 

Medium 
n (%) 

High 
n (%) 

Sex 
Male 
Female 

 
38 (29.2) 
92 (70.8) 

 
0 

15 (16.3) 

 
2 (5.3) 

34 (37.0) 

 
36 (94.7) 
43 (46.7) 

 
0.000 

Age  
36-45 Years Old 
46-55 Years Old 
56-65 Years Old 
   >65 Years Old 

 
8 (6.2) 

24 (18.5) 
46 (35.4) 
52 (40.0) 

 
6 (40.0) 
7 (46.7) 
1 (6.7) 
1 (6.7) 

 
2 (5.6) 

5 (13.9) 
15 (41.7) 
14 (38.9) 

 
0 

12 (15.2) 
30 (38.0) 
37 (46.8) 

 
0.000 

 

Blood pressure  
<142,2 
>142,2 

 
92 (70.8) 
38 (29.2) 

 
15 (16.3) 

0 

 
30 (32.6) 
6 (15.8) 

 
47 (51.1) 
32 (84.2) 

 
0.001 

 
Body Mass Index (BMI)  

Underweight 
Normal 
Overweight 
Obese 

 
3 (2.3) 

64 (49.2) 
44 (33.8) 
19 (14.6) 

 
0 

8 (12.5) 
5 (11.4) 
2 (10.5) 

 
2 (66.7) 

14 (21.9) 
16 (36.4) 
4 (21.1) 

 
1 (33.3) 

42 (65.6) 
23 (52.3) 
13 (68.4) 

 
0.462 

Length of treatment  
<10 Years 
>10 Years 

 
110 
20 

 
14 (14.6) 

1 (2.9) 

 
25 (26.0) 
11 (32.4) 

 
57 (59.4) 
22 (64.7) 

 
0.180 

Length of hypertension  
<10 years 
>10 years 

 
110 
20 

 
14 (14.6) 

1 (2.9) 

 
25 (26.0) 
11 (32.4) 

 
57 (59.4) 
22 (64.7) 

 
0.180 
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This causes myocardial infarction, stroke, heart 
failure, and kidney failure (Hall et al., 2015; Neter et 
al., 2003: :Yannoutsos et al., 2014). 

In this research, limitations are that measurement 
of blood pressure was not carried out twice , difficulty 
to get respondents  and the short time in the selection 
of respondents. 

CONCLUSION 

Prevalence of the estimated risk of CVD in the next 10 
years in hypertensive patients results in a high 
category (60.8%). Differences in demographic data in 
hypertensive patients showed men are at high risk of 
developing CVD in the next 10 years compared to 
women with an average age of 61.3 years. 
Furthermore, hypertension with an average of 
142.2mmHg showed high risk of CVD in the next 10 
years. For BMI status, obese status estimation was 
with high category. Duration of hypertension and 
length of treatment of high-risk hypertension CVD in 
the next 10 years have significant differences. It is 
expected that hospitals can pay attention to patients 
with obesity to obtain treatments or education 
related to obesity about prevention of heart disease 
in the next 10 years. Future research can be done, 
such as the factors that influence the risk of CVD in 
hypertensive patients.   
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