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Analysis of Factors Related to the Risk of Cardiovascular 
Disease with Framingham Risk Score Methods
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Deden Iwan Setiawan3),  Siti Aminah5) 

ABSTRACT
Objective: Cardiovascular disease can be predicted with several measuring instruments; one of them is the Framingham 

Risk Score. The study to determine the relationship of age, sex, treatment of hypertension, history of diabetes mellitus, smoking 
behaviour, blood pressure, and BMI with the risk of cardiovascular disease.

Methods: This research was a descriptive-analytic with approach cross-sectional. The population was employees at 
Universitas Respati Yogyakarta. Sample taken by incidental sampling were 79 respondents. The instruments were the 
Framingham Risk Score, digital Sphygmanometer, Microtoise, and digital scales. Bivariate test using Somers'D. 

Result: Most of the respondents in late adulthood were 32 respondents (40.5%), Male were 56 respondents (70.9%), did not 
take hypertension treatment were 60 respondents (75.9%), did not have diabetes mellitus were 73 respondents (92.4%), and 
non-smokers were 58 respondents (73.4%). Bivariate test results between age, sex, history of diabetes mellitus, smoking 
behaviour, blood pressure, BMI, and treatment of hypertension with a risk of cardiovascular disease were p-values 0.002; 0,000; 
0.003; 0.005; 0.005; 0.007; and 0, 089. 

Conclusion: There was a relationship between age, sex, history of diabetes mellitus, active smokers, blood pressure, and BMI 
with the risk of cardiovascular disease. At the same time, hypertension treatment is not related to the risk of cardiovascular dis-
ease.
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INTRODUCTION

Cardiovascular disease (CVD) is a group of disorders of blood ves-
sels and heart that includes coronary heart disease, cerebrovascular dis-
ease, peripheral arterial disease, rheumatic heart disease, congenital 
heart disease, deep vein thrombosis and pulmonary embolism. Heart 
attacks and strokes are usually acute events that are caused by blockages 
that inhibit blood flow to the heart or brain. Cardiovascular disease is 
the number one cause of death in the world compared to other condi-
tions. In 2016 the mortality rate caused by cardiovascular disease was 
17.9 million people1). Within one year, cardiovascular disease accounted 
for 836.846 deaths, which means that for every three deaths in America, 
cardiovascular disease accounts for one end. Around 2.300 people die 
per day, or it can be said that there is one death every 38 seconds2).

In 2016 Indonesia was ranked third after Laos and the Philippines 
with a prevalence of 38.490.000 dying from cardiovascular disease. The 
most cardiovascular disease in Indonesia is a heart disease which is as 
much as 1.5% of all ages of the Indonesian population3). Cardiovascular 

disease, in addition to causing high mortality also affects material loss. 
Costs incurred either directly or indirectly reached $ 329.7 million. 
These costs include health expenses and lost productivity in American 
adults. Many factors can cause cardiovascular disease including age, sex, 
smoking, physical inactivity, food, obesity or obesity, cholesterol, diabe-
tes and high blood pressure2). Several methods can do cardiovascular dis-
ease risk score screening. Methods that can be used include Euro Score 
(System Coronary Risk Estimation), Jakvas (Jakarta Cardiovascular 
Score) and FRS (Framingham Risk Score). FRS is used to calculate the 
estimated risk of cardiovascular disease in the next ten years.

Risk factors determined by FRS are age, diabetes mellitus, smoking, 
systolic blood pressure, total cholesterol, HDL cholesterol and BMI. 
BMI is used to replace lipids to simplify calculations. The use of this 
method, as one of the predictions of heart disease, can be applied in 
Indonesia. The purpose of this method, as one of the prophecies of heart 
disease, can be referred to in Indonesia. This method has been used in 
previous studies that examined the risk prediction of atherosclerotic car-
diovascular disease in patients at the clinic at Prof. Dr RD Kandou 
Manado4). Cardiovascular disease can be prevented. From 1981 to 2004, 
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in the United States and most other developed countries, mortality rates 
for cardiovascular disease decreased by more than 50%. This reduction 
is the result of prevention efforts in controlling risk factors. The exis-
tence of the calculation of these risk factors aims to determine the extent 
of the risk possessed by individuals for cardiovascular disease so that 
the knowledge of the risk score is expected to be done primary preven-
tion in increasing the reduction of risk factors5).

From the results of a preliminary study that has been carried out on 
ten employees of University Respati Yogyakarta, three people have 
hypertension. As many as 4 out of 10 people have a smoking habit, 
where smoking is a risk factor for cardiovascular disease. A total of 7 
people have a BMI of more than 25 or in the broad category

METHODOLOGY

1. Study Design and Participants in the Study
This study was a descriptive-analytic correlation study using 

approach cross-sectional. Data was collected on 15-26 April 2019. 
Samples were employees at Respati Yogyakarta University by inclusion 
and exclusion criteria. Inclusion criteria are willing to be respondents 
and aged 30-74 years. Exclusion criteria are not following complete 
measurements. The sample was calculated using Slovin formula with a 
margin error of 5%. The sampling technique used was incidental sam-
pling totalling 79 respondents. 

2. Instruments and Data Collection
Cardiovascular disease risk is measured using the Framingham Risk 

Score (FRS) method by including indicators of gender, age, systolic 
blood pressure, treatment of hypertension, active smokers, diabetes, 
BMI in the FRS calculator. Blood pressure is measured using a digital 
sphygmomanometer. Microtoise measured bodyweight. Digital scales 
measure weight.

3. Data Analysis and Ethical Consideration
Univariate data tested using frequency distribution. Bivariate data 

verified using Somers'D. The ethical approval was obtained from Ethics 
Commission of Universitas Respati Yogyakarta with number 110.2/
UNRIYO/PL/I/2019. The study permission was also Rector of 
Universitas Respati Yogyakarta. Informed consent was signed to all 
respondents before data collection

RESULT

Age of respondents in this study divided by Age classification 
according to the Ministry of Health Republic of Indonesia (2014), 
which consists of early adulthood (26-35 years), late adulthood (36-45 
years), early old (46-55 years), late old (56-65 years)6). Based on table 1, 
it is known that most respondents in late adulthood are 32 respondents 
(40.5%). Most of the male sex is 56 respondents (70.9%). Most respon-
dents did not take hypertension medication, 60 respondents (75.9%). 
Most respondents did not suffer from diabetes mellitus, 3 respondents 
(92.4%). Most respondents did not smoke as many as 58 respondents 
(73.4%). Most respondents in hypertension stage 1 were 27 respondents 
(34%). Most respondents in the overweight category were 42 respon-
dents (53.2%). The highest risk level category for cardiovascular dis-
ease is a low category, 65 respondents (82.3%).

Based on table 2, it was known from 29 respondents (100%) of 
early adulthood, all of them have a low risk of cardiovascular disease. 
Of the 56 respondents (100%) who were male, most of the low risks 
were 45 respondents (75%). Of the 60 respondents (100%) who did not 
undergo hypertension treatment, the majority of the threats were low, 52 
respondents (86%). Of the 58 respondents (100%) who are not active 
smokers, the majority of low risk is 51 respondents (88%). Of the 73 
respondents (100%) who were diagnosed with Diabetes Mellitus, the 
majority of the low risk was 63 respondents (86%). Of the 27 respon-
dents with stage 1 hypertension (100%), the majority of low risk was 24 
respondents (89%). Of 42 respondents (100%) with BMI are obese, the 
majority of low risk is 33 respondents (78%).

Bivariate test results between age, sex, history of diabetes mellitus, 
active smokers, blood pressure, and BMI with a risk of cardiovascular 
disease were p-values 0.002; 0,000; 0.003; 0.005; 0.005 and 0.007. This 
means there is a relationship between age, sex, history of diabetes melli-
tus, active smokers, blood pressure, and BMI with the risk of cardiovas-
cular disease. Bivariate test results of hypertension treatment with car-
diovascular disease risk obtained p-value 0.089, meaning that there is no 
relationship between hypertension treatment with cardiovascular risk

DISCUSSION

Age is a very influential factor in the incidence of cardiovascular 
disease. Based on table 1, the results show that the majority of respon-

Table 1. Characteristics of Respondents by Age, Gender, 
Treatment of Hypertension, Diabetes Mellitus and Active 
Smokers

Characteristics Frequency Percentage (%)

Age  
Early Adult  29 36.7
Final adult  32 40.5
Early elderly  16 20.3
Late elderly  2 2.5

Total 79 100

Gender  
Male 56 70.9
Female 23 29.1

Total 79 100

Hypertension Treatment  
Yes 19 24.1
No 60 75.9

Total 79 100

Diabetes Mellitus  
Yes 6 7.6
No 73 92.4

Total 79 100

Active Smoker  
Yes 21 26.6
No 58 73.4

Total 79 100

Blood Pressure   
Normal 21 27
Prehypertension 7 9
Hypertension Stage 1 27 34
Hypertension Stage 2  24 30

Total 79 100

BMI  
Underweight 66 7.6
Normal 31 39.2
Overweight 42 53 , 2

Total 79 100

Risk of Cardiovascular Disease
Low 65 82.3
Moderate 8 10.1
High 6 7.6

Total 79 100
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dents with a category of late adulthood (36-45 years). The findings, 
indicating there is a relationship between age and the incidence of car-
diovascular disease. In line with research, there is an association 
between age and the incidence of coronary heart disease. The more we 
age, the higher the risk of suffering from coronary heart disease6). 
Susceptibility to cardiovascular disease increases with age. The inci-
dence of coronary heart disease has increased fivefold at the age of 
40-60 years. Increasing age will cause physiological changes in the 
heart, including the heart muscle, will become stiffer, the heart wall 
thickens and the structure of blood vessels changes which cause the 
blood vessels to be less elastic and increase systolic pressure7).

 An increase in the incidence of cardiovascular disease begins at the 
age of 30 years. One cardiovascular disease that is closely related to age 
is coronary heart disease. Accumulation of fat in the tissues has been 
going on since adolescence. At the age of more than 40 years, the risk of 
narrowing of the arteries becomes greater. It causes complaints8). 
Increasing age is also associated with other risk factors such as hyper-
tension. Based on an observational study, people over 30 have systole 
pressure and diastole higher than the age below. This can increase the 
risk of developing cardiovascular disease9).

Based on the finding, all adult respondents are in the low-risk cate-
gory, while respondents who have late elderly all have a high level of 
risk. This shows that the more age increases the risk of cardiovascular 
disease is also higher. Based on research, there is a significant relation-

ship between age and the incidence of coronary heart disease with (p = 
0.000)10). Age is an irreversible risk factor, and the majority of people 
die from cardiovascular disease with 65 years of age or more, besides 
that individuals with the age of 45 years have a 50% greater chance of 
experiencing coronary heart disease than at a younger age2). The results 
of the study did not support the results of the study, which mentioned no 
significant relationship between age and risk of cardiovascular disease 
(p = 0.43)11).

In this research was known that the sex of most respondents is male. 
The highest level of high risk was male respondents. The bivariate test 
results obtained shows that there is a relationship between sex with the 
risk of cardiovascular disease. Men have a higher risk of cardiovascular 
disease compared to women. Men tend to be at risk of developing car-
diovascular disease associated with unhealthy lifestyles such as smoking 
and alcohol consumption compared to women12). Female sex has a lower 
risk because of the hormone estrogen. Protection by this hormone lasts 
for women not yet menopausal, and when women have menopause, the 
risk of cardiovascular disease will increase and be the same as men13). 

Menopause is a period of physiological termination of menstruation 
that usually occurs at the age of 42 to 55 years14). Menopause affects the 
production of the hormone estrogen, which functions to increase the 
metabolism of fat in the body. There are estrogen receptors (ERs) in 
blood vessels that function as estrogen stimulation to prevent fat accu-
mulation and injury in the smooth muscle cells of blood vessels so that 

Table 2. Relationships Based on Age, Gender, Hypertension Treatment, DM, Active Smoker, Blood Pressure and BMI 
with Cardiovascular Disease Risk Level

Variables Risk Levels of Cardiovascular Disease

 Low Medium High Total Total p-value

 f % f % f % F % 

Age         
Adults early  29 100 0 0 0 0 29 100 
Late Adult 28 88 2 6 2 6 32 100 

0.002
Early elderly 8 50 6 38 2 12 16 100 
Late elderly 0 0 0 0 2 100 2 100 

Total 65 83 8 10 6 7 79 100 

Gender        100 
Male 42 75 8 14 6 11 56 100 0,000
Female 23 100 0 0 0 0 23 100 

Total 65 83 8 10 6 7 79 100 

Treatment for Hypertension   
Yes 13 68 4 21 2 11 19 100 0.089
No 52 86 4 7 4 7 60 100 

Total 65 83 8 10 6 7 79 100 

Diabetes Mellitus        100 
Yes 2 33 2 33 2 34 6 100 0.003
No 63 86 6 8 4 6 73 100 

Total 65 83 8 10 6 7 79 100 

Active Smokers        100 
Yes 14 67 3 14 4 19 21 100 0.005
No 51 88 5 9 2 3 58 100 

Total 65 83 8 10 6 7 79 100 

Blood Pressure        100 
Normal  20 95 1 5 0 0 21 100 
Prehypertension 5 72 1 14 1 14 7 100 0.005
Hypertension 1 24 89 3 11 0 0 27 100 
Hypertension 2 16 67 3 13 5 20 24 100 

Total 65 83 8 10 6 7 79 100 

BMI        100 

Underweight 5 83 1 17 0 0 6 100 
0.007

Normal 27 86 2 7 2 7 31 100 
Overweight 33 78 5 12 4 10 42 100 

Total 65 83 8 10 6 7 79 100
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women’s blood vessels can be protected from atherosclerosis15). The hor-
mone estrogen plays a role in the formation of High-Density 
Lipoprotein (HDL) cholesterol. High levels of HDL are protective fac-
tors in preventing atherosclerotic processes. This protective effect of 
estrogens causes immunity in women before menopause12). Like a study, 
it was found that there was a significant relationship between sex factors 
and the incidence of cardiovascular disease, namely Coronary Heart 
Disease (p = 0.001)10). The results of the study do not support research, 
which states there is no significant relationship between sex and risk of 
cardiovascular disease (p = 0.12)11).

The findings were known that most respondents did not take hyper-
tension treatment. Respondents who underwent hypertension treatment 
had a smaller number. Bivariate test results obtained there is no relation-
ship between hypertension treatment and cardiovascular risk. Treatment 
of hypertension is done as an effort to control blood pressure. 
Uncontrolled high blood pressure can cause damage to several essential 
organs, including the brain, heart, kidneys and retina of the eye. Each 
increase in blood pressure of 20/10 mmHg will increase the risk of car-
diovascular mortality doubled5). If blood pressure is not controlled cor-
rectly, the heart will experience fatigue, shortness of breath, and swell-
ing in the legs. it is recommended to control its hypertension by going 
on a diet (reducing fat and salt), not smoking, not drinking alcohol, con-
suming more fruits and vegetables, avoiding stress and doing regular 
exercise16). Besides seen from high hypertension, the duration of hyper-
tension also affects cardiovascular disease. Based on the previous 
research, there is an influence between the duration of hypertension and 
coronary heart disease, the long experience of hypertension, the higher 
the risk of coronary heart disease17).

In this study, not all respondents experienced hypertension so that 
the data obtained was not enough to assess treatment with cardiovascu-
lar risk. Previous studies have shown that respondents who are treating 
hypertension will have a lower risk score for cardiovascular disease. In 
line with research, people with hypertension have a risk of 5.34 times 
compared to people without hypertension18). High blood sugar levels can 
cause a person affected by CHD. Various studies say that people with 
diabetes have a higher risk of developing CHD19). Long-term hypergly-
cemia can cause endothelial dysfunction in the form of coronary spasm 
and occlusion due to thrombus. This thrombus can cause blocked blood 
flow and become a cardiovascular disease14).

The majority of respondents did not have diabetes mellitus. This 
results in a low-risk score for cardiovascular disease in respondents. 
This could also be caused by the low number of respondents with fami-
lies having a history of diabetes mellitus20). The risk of cardiovascular 
disease in respondents who have diabetes spread evenly from both low, 
medium and high-risk levels. The majority of respondents who are not 
diabetes mellitus have a low risk. It can be concluded that respondents 
who did not have diabetes had a lower risk of cardiovascular disease. 
The results of the bivariate analysis showed a significant relationship 
between the history of diabetes mellitus and cardiovascular disease.

The research found that diabetes is one of the dominant risk factors 
for cardiovascular disease. People with diabetes are at a higher risk of 
8.43 compared to nondiabetics. Diabetes mellitus increases the risk of 
cardiovascular disease, mainly if glucose levels are not controlled. 68% 
of older people or over 65 years with diabetes mellitus die from some 
form of heart disease18,2). This is consistent with the research, and there 
is a significant relationship between type 2 DM and the incidence of 
cardiovascular disease (p = 0.000). In general, there are two complica-
tions of DM against the cardiovascular system, namely vascular compli-
cations and non-vascular complications21). In non-vascular complica-
tions, diabetes is a metabolic disease that can interfere with the perfor-
mance of other organ systems. The performance of these other organs 
such as the heart, kidneys, eyes which indirectly increases the risk of 
cardiovascular disease. Vascular complications include atherosclerotic 
processes. DM triggers atherosclerotic earlier than non-DM individuals. 
The presence of atherogenic fat profile, angiopathy, coagulant disorders, 
high platelet activity causes diabetic individuals to be more at risk of 
cardiovascular disease5).

Most respondents did not smoke. This causes the risk score for car-
diovascular disease in respondents to below. The risk level of cardiovas-
cular disease with high criteria compared to respondents who do not 
smoke. This shows the relationship of smoking to the risk level of car-
diovascular disease. Cigarette smoke containing nicotine will stimulate 
the hormone adrenaline, which causes fat metabolism to change; this 
causes the content of High-Density Lipoprotein (HDL) to decrease. 
Adrenaline, besides constricting blood vessels and stimulating the work 
of the heart, it can also cause clot-forming clots so that the blockage of 
blood vessels will occur. Besides the nicotine contained in cigarette 
smoke can cause an increase in the hormone adrenaline, which increases 

blood pressure which causes hypertension22). In addition to nicotine, the 
substance contained in cigarettes is CO gas. When in the body, CO gas 
bonds are stronger than oxygen, so the supply of oxygen to the tissue 
will decrease and can cause tissue death5). The results of the study are by 
research; a significant result was found between smoking habit factors 
and the incidence of coronary heart disease (p = 0.000)10). Other research 
states that the longer a person smokes, the more likely it is to accompa-
ny coronary heart disease23). 

The to most respondents of stage 1 hypertension category. 
Respondents with high-risk level came from in stage 2 hypertension, 
and none of them came from normal blood pressure. Bivariate test 
results obtained there is a relationship between blood pressure and car-
diovascular risk. High blood pressure that lasts continuously can burden 
the arteries. Arterial blood vessels will slowly thicken and become stiff. 
Besides, high blood pressure will continuously damage the walls of 
blood vessels. Due to damage to these blood vessels encourage athero-
sclerosis that can block blood flow16). Mild or severe hypertension will 
contribute to cardiovascular disease. So it can be said that the more 
severe hypertension, the higher the risk posed to cardiovascular dis-
ease5).

The research found that people with hypertension have a 1.6 times 
greater risk of cardiovascular disease compared to people without 
hypertension. This causes an increased risk of cardiovascular disease. 
Hypertension is also the cause of 63% of cardiovascular deaths and 15% 
of deaths due to stroke24). It can be concluded that the higher the blood 
pressure, the higher the risk of cardiovascular disease. In line with the 
results of research, patients with high average systolic blood pressure 
have an incidence of myocardial infarction 7.5 times greater than nor-
mal systolic blood pressure. In comparison, patients with high average 
diastolic blood pressure have an incidence of infarction 6.5 times great-
er than normal diastolic pressure25,26).

Most of the respondents in the overweight category. Respondents 
with higher BMI the category have a higher risk of cardiovascular dis-
ease. The bivariate test results obtained there is a relationship between 
BMI with the risk of cardiovascular disease. In line with research, it 
showed that respondents who were in the obese or obese category had a 
risk of 3,753 times suffering from coronary heart disease compared to 
respondents who were not obese. Obesity is an important key to increas-
ing the incidence of CHD. Obesity is a condition that burdens the work 
of the cardiovascular system13). Most obese people have more visceral 
fat (intra-abdominal fat) than peripheral fat. With the increasing amount 
of visceral fat in the body, the heart will work harder so that the risk of 
CHD will be higher27).

In line with research, found a significant relationship between obe-
sity and the incidence of heart disease coronary (p = 0.000). This is in 
agreement with previous research conducted by Soegih, that obesity will 
increase the workload of the heart and especially the accumulation of fat 
in the central part of the body will increase the risk of cardiovascular 
disease10). Obesity is not a stand-alone risk factor for causing cardiovas-
cular disease because other essential risk factors usually follow it. 
Increase in body mass index is closely related to hypertension. About 
20-33% of people with hypertension experience more weight and the 
risk of hypertension in obese people is five times greater than healthy 
body weight. Based on research that BMI has a positive correlation with 
high triglycerides, as it is known that triglycerides are the cause of ath-
erosclerosis28). There are not many preliminaries that looked at the 
Mediterranean eating regimen, as needs are, the outcomes may have 
swung towards Mediterranean weight control plans having a superior 
advantage for those members as it was an eating routine most compared 
for large individuals as a rule.

Constraint
This study had several limitations, such as categorization of pres-

sure is only done by measuring blood pressure once, an odd number of 
male and female respondents and not all respondents suffer from hyper-
tension, so for the majority of hypertension treatment variables 
answered not doing can be caused by respondents who did not suffer 
from hypertension.

CONCLUSION

This study shows that several factors, namely age, sex, history of 
diabetes mellitus, smoking behaviour, blood pressure, and BMI, are 
related to the risk of cardiovascular disease. Hypertension treatment had 
no relationship with the risk of hypertension.
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