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Abstract
Stroke is one of the leading causes of death. It is not only in the world but also in Indo-
nesia. Various factors that trigger the incidence of stroke are known as metabolic risk 
factors. This study aims to determine the risk of stroke caused by one or more metabolic 
risk factors. This study used a retrospective cohort design from secondary data from the 
2007 and 2014 Indonesia Family Life Survey (IFLS). The population was the population 
aged 15 years and over. The sample was the population who did not experience a stroke 
in 2007 as many as 7,707 people. The sampling technique used was multistage random 
sampling. The results showed that as much as 1.8% of Indonesia’s population aged at least 
15 years had a stroke. People with three metabolic risk factors had a 39.9 times higher 
risk of having a stroke than people without metabolic risk factors (95% CI: 29.3-54.4) 
after controlling for age, sex, and physical activity. Hypertension was a metabolic risk 
factor with the greatest risk for having a stroke. Therefore, preventive practices such as 
controlling and monitoring blood pressure, blood glucose levels and body weight can 
be carried out through regulating food consumption and engaging in regular physical 
activity.
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due to the relationship with the metabolic 
system of humans, which is modifiable.

Obesity is a risk factor for stroke. It is 
characterized by the accumulation of fat that 
exceeds the normal blood limit for a long time, as 
well as for coronary heart disease, hypertension, 
and diabetes mellitus. The prevalence of obesity 
has almost doubled throughout the world since 
1980. Moreover, hypertension has also been 
attributed to the narrowing or thickening of 
artery walls (atherosclerosis) and the rupture 
of blood vessels in the brain, subsequently 
leading to ischemic and hemorrhagic strokes. 
Therefore, a higher value for blood pressure 
increases the chances of a stroke, where 51% of 
deaths are due to hypertension. It is also possibly 
caused by diabetes mellitus, resulting in brain 
atherosclerosis, being a chronic hyperglycemia 
condition characterized by a deficiency in 
secretion or a decline in the effectiveness of 
insulin. This further increases blood viscosity, 
leading to the manifestation of high blood 

Introduction
Stroke is the second leading cause of 

death worldwide (6.7 million) after a heart 
attack or ischemic heart disease (7.4 million). 
Furthermore, it is also the fourth primary cause 
of death in the UK, with over 100,000 sufferers 
each year. It is also known to kill an individual 
every 3 minutes 45 seconds, and a rate of 
133,000 people annually in the United States, 
which makes it rank fifth. In Indonesia, it has 
become the leading cause of death, at 21.1% 
followed by ischemic heart disease (12.9%), 
diabetes mellitus (6.7%), tuberculosis (5.7%), 
hypertension and its complications (5.3%), 
transportation accidents (2.6%), pneumonia 
(2.1%) and diarrhea (1.9%). Meanwhile, 
the disorder of obesity makes it difficult to 
prevent hypertension and diabetes mellitus, 
subsequently increasing the prevalence 
of stroke (Ministry of Health Republic of 
Indonesia, 2017). These three conditions are 
collectively known as metabolic risk factors, 
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pressure (hypertension), and subsequently 
causing a stroke (Ramadany, Pujarini & 
Candrasari, 2013; Kabi, Tumewah & Kembuan, 
2015). Furthermore, diabetes mellitus affects 
15-20% of the adult population and is also one 
of the major causes of ischemic stroke (Kabi, 
Tumewah & Kembuan, 2015; Ghani, Mihardja 
& Delima, 2016). 

Several previous studies affiliated the 
metabolic factors of obesity, hypertension, and 
diabetes mellitus with the risk of stroke (Chen, 
Ovbiagele & Feng, 2016; Ghani, Mihardja & 
Delima, 2016; Gan et al., 2017; Tun et al., 2017; 
Zhang et al., 2017; Habibi-koolaee et al., 2018; 
Owolabi et al., 2018; Soliman et al., 2018; Alharbi 
et al., 2019; Sofiana & Rahmawati, 2019). In 
addition, others include the non-modifiable 
age (Ghani, Mihardja & Delima, 2016), gender 
(Wang et al., 2019)) and modifiable factors, 
including deficiency in the consumption of 
vegetables and fruits (fiber) (Mo et al., 2019), 
physical activity (Reinholdsson, Palstam & 
Sunnerhagen, 2018), smoking status (Pan et 
al., 2019) and exposure to stressful conditions 
(Booth et al., 2015). This study is, therefore, 
aimed to identify the influence of metabolic 
factors (obesity, hypertension, and diabetes 
mellitus) as risk factors for stroke as a whole, and 
also in conjunction with others. Furthermore, a 
retrospective cohort design was used to observe 
the incidence of stroke for seven-year, hence 
the purpose of this study was to analyze the 
influence of risk factors affiliated with body 
metabolism, as well as other factors in people 
aged 15 years and older in Indonesia.

MethodMethod
This study used a retrospective cohort 

design, which was conducted through an 
analytical survey approach, using the Indonesian 
Family Life Survey (IFLS) 4 and 5 data. Also, all 
residents in Indonesia encompass the possible 
target population, using the successfully 
interviewed residents in 13 provinces in 2007 
and 2014 as the study population. The sample 
comprises of individuals aged 15 years old and 
above, known to be free from a stroke in 2007, 
using the results collected for each complete 
record (inclusion criteria). Meanwhile, 
candidates missing from the observation (died 
or moved) and pregnant women were excluded, 

leading to a sample size of 7,707 people. 
Stroke is assessed based on the diagnosis 

of health workers (doctors, paramedics, 
nurses, or midwives) and categorized into 
two, including yes (ever diagnosed) and no 
(never diagnosed). In addition, the metabolic 
risk factors encompass hypertension (based 
on three measurements with an average value 
of 140/90 mmHg or more), obesity (based on 
Body Mass Index (BMI) values of 27 or more), 
and diabetes mellitus (based on diagnosis 
result by health professionals). The practice 
of a physical activity is grouped into two 
categories, including less (at a score less than 
35), and sufficient (for scores over 35), while 
less fiber consumption is evaluated based on 
the frequency of ingesting green vegetables and 
fruits within the past week. It is categorized as 
yes (on instances where the score obtained is less 
than 11) and no (for scores over 11). Moreover, 
the smoking status of an individual is assessed 
with the question based on the presence of 
the habit as of the data collection time or the 
practice of its termination. Hence the subjects 
were categorized into three, encompassing 
smokers (have smoked up to the time of data 
collection), ex-smokers (smoked but had 
stopped), and non-smokers (never smoke). In 
addition, stress conditions were attained from 
several statements related to psychological 
health, including the feeling of being disturbed 
by non-existing things, depression, having 
difficulty concentrating, the demand for a lot 
of effort, fear, possessing good hopes about the 
future, being alienated, having sleep trouble, and 
the inability to start anything. The declaration 
of positive statements is provided with a score 
of 1 (frequently: 5-7 days), 2 (sometimes: 3-4 
days), 3 (a few: 1-2 days) and 4 (rarely: <1 day), 
while negative statements are given 4 (often: 
5-7 days), 3 (sometimes: 3-4 days), 2 (few: 1-2 
days) and 1 (rarely: <1 day). These parameters 
are collectively categorized as yes (with a total 
score of 5 or more) and no (the total of less than 
5). However, the non-modifiable risk factors 
include age (using a ratio scale) and gender, 
which were grouped into males and females. 

Weighting, province (cluster), and 
enumeration area (strata) are needed in complex 
sample analysis to obtain a similar selection 
probability for each item (Equal Probability of 
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Selection Method/ EPSEM). Modifiable (body 
metabolism, physical activity, smoking status, 
and stress condition) and non-modifiable (age 
and gender) risk factors are described using 
univariate analysis. Meanwhile, the bivariate 
evaluation was performed using the Chi-
Square Test, to determine the effect of various 
risk factors on the incidence of stroke in crude 
association, with a significance level of 5% 
and confidence interval of 95%. Furthermore, 
a multivariate analysis was conducted using 
multiple logistic regression tests to obtain 
the adjusted association, and the results are 
presented in the form of cross-tabulation and 
narrated explanations.

Result and Discussion
The result of the univariate analysis 

showed the occurrence of stroke in 1 to 2 
out of every 100 Indonesians, while 30 out of 
every 1000 people suffer from a combination 
of three metabolic diseases at once (obesity, 
hypertension, and diabetes mellitus). Further-
more, 8 to 9 out of every 100 individuals suffer 
from obesity and hypertension, 30 to 31 out of 
every 100 experiences hypertension alone, while 
51 to 52 out of 100 suffer from no metabolic 
syndrome. The male respondents were 3.6% 
less than female, and 49 to 50 out of every 100 
people participate in proper physical activity, 
while the number of smokers was 36.8% more 
than non-smokers. In addition, 5 to 6 out of 
every 100 people consume less fiber, while 52 
to 53 experience stress, with the average age of 
respondents being 52.17 years old (Table 1).

Table 1. Distribution of Respondent Characteristics (n=7,707)
Characteristics Frequency (n=7,707) Percent (%)
Stroke

Yes 140 1,8%
No 7567 98,2%

Metabolic Risk Factors
Hypertension, obesity and diabetes mellitus 23 0,3%
Diabetes mellitus and obesity 19 0,2%
Diabetes mellitus and hypertension 54 0,7%
Obesity and hypertension 667 8,6%
Diabetes mellitus 52 0,7%
Obesity 571 7,4%
Hypertension 2345 30,4%
Nothing 3976 51,6%

Gender
Male 3713 48,2%
Female 3994 51,8%

Physical Activity
Less 3921 50,9%
Sufficient 3786 49,1%

Smoking Status
Smokers 2314 30,0%
Ex-smokers 244 3,2%
Non-smokers 5149 66,8%

Fiber Consumption
Less 4207 54,6%
Sufficient 3500 45,4%

Stress
Yes 4060 52,7%
No 3647 47,3%

Age (year)
Mean and 95% CI 52,17 (95% CI: 52,04-52,30)

Source: Secondary Data from IFLS 2007 and 2014 (Processed Data 2019)
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The results of the bivariate analysis 
showed a higher risk for stroke with the increase 
of metabolic diseases, including obesity (RR: 
2.4; 95% CI: 1.6-3.6), diabetes mellitus (RR: 6.5; 
95% CI: 3.6-11.9), and hypertension (RR: 7.5; 
95% CI: 5.9-9.6). However, respondents with 
a combination of two, comprising of obesity 
and hypertension, experienced the lowest risk 
with RR: 10.3 (95% CI: 7.6-14.0), followed by 
diabetes mellitus and hypertension (RR: 27.2; 
95% CI: 20.5-36.1) and finally the mixture of 
diabetes mellitus and obesity (RR: 28.9; 95% CI: 

8.5-98.6). The respondents with three metabolic 
diseases, at the same time, had the highest risk 
of stroke, with RR: 37.4 (95% CI: 27.1-51.7). 
Conversely, the unmodifiable risk factors (age 
and sex) influence the incidence of stroke, 
which is also observed with the modifiable 
forms (smoking status and physical activity), 
although a deficiency in the consumption 
of vegetables and fruits (fiber), as well as the 
exposure to stressful conditions, have not 
proven to be influential (p-value> 0.05) (Table 
2).

Table 2. Risk Factors of Stroke among Indonesians

Risk Factors
Stroke

p-value RR (95% CI)Yes No
n % n %

Metabolic Risk Factors
Hypertension, obesity and diabetes mellitus 3 14.1 20 85.9 < 0.001* 37.4 (27.1-51.7)
Diabetes mellitus and obesity 2 11.3 17 88.7 < 0.001* 28.9 (8.5-98.6)
Diabetes mellitus and hypertension 6 10.7 48 89.3 < 0.001* 27.2 (20.5-36.1)
Obesity and hypertension 29 4.3 638 95.7 < 0.001* 10.3 (7.6-14.0)
Diabetes mellitus 2 2.8 50 97.2 < 0.001* 6.5 (3.6-11.9)
Obesity 6 1 565 99 < 0.001* 2.4 (1.6-3.6)
Hypertension 75 3.2 2270 96.8 < 0.001* 7.5 (5.9-9.6)
Nothing 17 0.4 3959 99.6 - Reference

Gender
Male 77 2.1 3636 97.9 < 0.001* 1.3 (1.2-1.5)
Female 63 1.6 3931 98.4 - Reference

Physical Activity
Less 86 2.2 3835 97.8 < 0.001* 1.6 (1.4-1.8)
Sufficient 54 1.4 3732 98.6 - Reference

Smoking Status
Smokers 35 1.5 2279 98.5 0.005 0.8 (0.7-0.9)
Ex-smokers 5 2.2 239 98.1 0.498 1.1 (0.8-1.6)
Non-smokers 99 1.9 5050 98.1 - Reference

Fiber Consumption
Less 76 1.8 4131 98.2 0.915 1.0 (0.9-1.1)
Sufficient 64 1.8 3436 98.2 - Reference

Stress
Yes 74 1.8 3986 98.2 0.804 1.0 (0.9-1.2)
No 65 1.8 3582 98.2 - Reference

Age (year)

Mean 56.87 52.09 < 0.001*
1.047 (1.041-

1.053)
Source: Secondary Data from IFLS 2007 and 2014 (Processed Data 2019)

This study also uses multivariate a- 
nalysis to obtain adjusted risk values for 
stroke incidence, which remains higher in 
respondents with three metabolic diseases than 
for individuals possessing only one or two. In 

addition, the risk factors of physical activity, 
age, and gender also control the manifestation 
of stroke (RR: 39.9; 95% CI: 29.3- 54.4; p 
<0.001) (Table 3).
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Table 3. Risk Factors of Stroke among Indonesians using Multiple Logistic Regression

Variables
First Model Last Model

p-value RRcrude (95% CI) p-value RRadjusted (95% CI)
Metabolic Risk Factors

Hypertension, obesity and 
diabetes mellitus

< 0.001 37.8 (27.5-51.9) < 0.001 39.9 (29.3-54.4)

Diabetes mellitus and obesity < 0.001 37.9 (10.7-134.8) < 0.001 38.1 (10.6-136.6)
Diabetes mellitus and 
hypertension

< 0.001 21.4 (16.1-28.4) < 0.001 21.9 (16.7-28.9)

Obesity and hypertension < 0.001 11.4 (8.3-15.7) < 0.001 11.6 (8.5-15.9)
Diabetes mellitus < 0.001 5.2 (2.8-9.5) < 0.001 5.1 (2.8-9.3)
Obesity < 0.001 3.0 (1.9- 4.6) < 0.001 3.1 (2.0-4.6)
Hypertension < 0.001 6.4 (5.0-8.1) < 0.001 6.5 (5.1-8.2)

Age < 0.001 1.037 (1.031-1.043) < 0.001 1.037 (1.031-1.043)
Gender < 0.001 2.1 (1.8-2.4) < 0.001 1.7 (1.5-1.9)
Physical Activity 0.003 1.2 (1.1-1.4) 0.003 1.3 (1.1-1.5)
Smoking Status
   Smokers < 0.001 0.7 (0.6-0.8) - -
   Ex-smokers 0.015 0.6 (0.5-0.9) - -
Fiber Consumption 0.564 1.04 (0.91-1.2) - -
Stress 0.931 0.9 (0.8-1.1) - -

Source: Secondary Data from IFLS 2007 and 2014 (Processed Data 2019)

Stroke is an acute, diffuse, or focal 
brain dysfunction originating from vessels 
and lasting for a period longer than 24 hours. 
Types of stroke are intracerebral hemorrhages, 
subarachnoid hemorrhages, ischemic, and 
cerebral venous sinus thrombosis. Stroke has 
been considered the third most common cause 
of death besides cardiovascular diseases and 
malignant tumors (Alrabghi et al., 2018). The 
results obtained showed the occurrence of stroke 
in one to two out of 100 residents aged 15 years 
and older, between 2007 and 2014. Additional 
information was obtained from the diagnosis of 
doctors, nurses, paramedics, or midwives, and 
the study outcomes were supported by previous 
researches, which demonstrated an increase 
in prevalence from 7‰ to 10.9‰ within the 
period of 5 years (2013 to 2018; Ministry of 
Health Republic of Indonesia, 2019).

Metabolic risk factors are important in 
predicting the incidence of stroke, including 
(1) the waist circumference measurement 
of over 40 inches for males or 35 inches for 
females, (2) fasting blood sugar of more than 
100 mg/dl, (3) triglyceride levels above 150 
mg/dl, (4) blood pressure > 130/85 mmHg and 
(5) fasting HDL of less than 40 mg/dl in male 
or 50 mg/dl in female (Khafagy et al., 2019). 
These conditions possibly affect and disrupt 

body metabolic processes, subsequently incre-
asing the risk for stroke. Based on Imanda et 
al., Sofiana & Rahmawati and Riyadina & 
Rahajeng studies have shown that hypertension 
has a significant influence on stroke (Riyadina 
& Rahajeng, 2013; Imanda, Martini & Artanti, 
2019; Sofiana & Rahmawati, 2019). However, 
this is higher in respondents suffering from 
three metabolic diseases at a time, compared 
to those experiencing one or two, as supported 
by previous studies (Renjen, Beg & Ahmad, 
2015; Hörnsten et al., 2016; Boehme, Esenwa 
& Elkind, 2017; Hong, 2017; Furlan et al., 
2018). Hypertension is one of the cognitive 
impairment risk factors after Ischemic Stroke. 
The process of cognitive impairment in patients 
with hypertension begins with the occurrence of 
pathological changes in the blood vessels of the 
brain causing abnormalities in the brain vessels. 
Abnormalities and damage to brain vessels will 
cause an increased risk of cognitive impairment 
(Nurani, Martini & Marzela, 2019). Meanwhile, 
Endarti and Handito’s previous study showed 
that people who have a history of at least one 
type of NCDs run the risk six times more likely 
to experience the poor health-related quality 
of life (POR: 5.581; 95% CI: 3.883 to 8.020) 
(Endarti & Handito, 2016).

Physical activity (PA) is another mo-
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difiable risk factor, as respondents that rarely 
participate (less physical activity) were 
comparably at more risk than those with 
sufficient physical activity (OR: 3.5; 95% CI: 
1.2-10.2). It is in line with a study that identified 
a 7.4% less incidence of stroke in physically 
active residents aged ten years and above 
(Ministry of Health Republic of Indonesia, 
2019). The practice of a sedentary lifestyle leads 
to a build-up of fat, cholesterol, and calcium, 
which tend to interfere with the flow of blood 
to the brain and heart, subsequently leading to 
stroke or death. The previous study conclude 
that physical activity was not only a predictor 
for body mass index, but also a determinant of 
type 2 diabetes mellitus (Botabara-Yap, Estrada 
& Balila, 2019; Kandou et al., 2019; Simbolon, 
Siregar & Talib, 2020). Stroke guidelines from 
the American Stroke Association recommend 
at least 40 min/day of moderate to vigorous-
intensity aerobic PA 3 to 4 days/week. Moderate-
intensity exercise was defined as sufficient to 
break a sweat or noticeably raise heart rate (eg: 
walking briskly, using an exercise bicycle). The 
World Health Organization also recommends 
150 min/week of moderate-intensity exercise 
or 75 min/week of vigorous-intensity exercise 
includes activities such as jogging (Jeong et al., 
2017; Prior & Suskin, 2018).

These risks were elevated with age, as 
seen in 1.9%, 2.7%, and 3.2% of respondents 
at 40, 50, and 65 years or more, respectively. 
Furthermore, amongst the individuals expe-
riencing a combination of three metabolic 
diseases, 14 to 15 of those aged 15-40 years were 
suffering from strokes, as this age group had a 
proportion of less physical activity (0.633%) 
that was slightly higher than sufficient physical 
activity (0.628%). Also, the obese proportion 
was more significant amongst respondents 
living a sedentary lifestyle, compared to the 
more active persons (13.1% and 7.7%), which 
was lesser in females (53.1%) than males 
(38.7%). It is an indication of higher risk in 
females at this age group, although individuals 
that were 15-50, and 15-64 years exhibited 
higher values in males than females. However, 
there was a higher prevalence of stroke in 
15-64 years old participants lacking physical 
activity, consuming fewer vegetables and fruits 
(fiber), and experiencing stress. The results are 

supported by the outcome of previous research 
like Anderson & Durstine, 2019; Everson-Rose 
et al., 2014; Hankey, 2017; Kotlęga et al., 2016; 
Li et al., 2017, meanwhile the Total Diet Study 
in 2014 and some others identified similarity 
with the consumption of excessive sugar, 
sodium and the presence of hypertension, 
which is experienced more by males (Thaha, 
A & A, 2016; Ministry of Health Republic of 
Indonesia, 2017). 

The results identified the importance of 
conducting physical activity as a preventative 
measure for the occurrence of metabolic 
diseases, known to impact the increased 
incidence of stroke. The Ministry of Health 
launched an effort to prevent and control non-
communicable diseases through the conduction 
of “Gerakan Masyarakat Hidup Sehat”. It involves 
carrying out preventive behaviors, including 
periodic health check-ups (measuring blood 
pressure, blood sugar levels, cholesterol levels, 
stomach circumference, pulse, body weight, 
and height), avoiding and slowly quitting the 
habit of smoking, conducting physical activity 
(exercise at least half an hour per day for three 
to five days a week), consuming nutritious 
and balanced food, acquiring enough rest and 
stress management. This conduct is also termed 
“CERDIK” behavior, alongside the practice of 
preventive efforts and raising awareness for 
stroke sufferers, as a control measure to always 
“PATUH”. Furthermore, the approach involves 
routine participation in health checks according 
to doctor’s advice, obtaining proper and regular 
treatment, consuming nutritious and balanced 
food, engaging in physical activities, which 
is adjusted to the ability of each patient, and 
also the avoidance of alcohol, cigarettes, and 
other harmful substances (Ministry of Health 
Republic of Indonesia, 2014).

Conclusion
A total of one to two out of 100 residents 

aged 15 years and above had a stroke (1.8%), 
based on the observation conducted for seven 
years. This value was simultaneously influenced 
by the risk factors of metabolic, physical 
activity, gender, and age, as a higher incidence 
was affiliated with an increase in the experience 
of metabolic diseases. However, it is possible 
for individuals that have not suffered a stroke 
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to make preventive efforts by implementing 
a healthy lifestyle and engaging in physical 
activities. It includes the practice of regular 
exercise, monitoring and controlling blood 
pressure, cholesterol, blood sugar, and body 
weight, as well as recognizing the symptoms 
of stroke, encompassing the presence of 
asymmetrical smile, weak/ paralyzed hand 
and foot movements, speaking unclearly, 
numbness throughout the body and around 
the mouth, double vision/sudden loss of 
vision in one eye, impaired balance, decreased 
consciousness/unconscious, vomiting, and 
headache. However, individuals experiencing 
the three diseases related to metabolism 
are recommended to maintain physical 
activities adapted to the ability, including 
walking activities for a quarter of an hour in 
the morning and routinely participating in 
stretching exercises. This practice possibly 
enhances limb training (muscles and joints), 
blood circulation, and O2 supply in the body, 
which consequently optimizes  metabolism. In 
addition, it is also necessary to conduct routine 
checks on blood pressure, sugar levels, and body 
weight, limiting the use of table salt and high 
sodium food ingredients, restricting the intake 
of fried food or high coconut milk diet, and also 
avoiding corned beef, sausages, sardines, organ 
meats, being sources of high saturated fat from 
animals.
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