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   ABSTRACT 

 
Background: Hypertension is called the silent 
killer for it has high prevalence rate and is 
asymptomatic; thus, it needs to be early 
prevented. When blood pressure is high and 
uncontrollable, it may lead to complications. 
Today, hypertension is not only found in elderly, 
it is also found among young adults at age > 18 
and it tends to increase annually as they 
frequently consume high sodium and high fat and 
lack of physical activities along with the 
development of technology. Developed 
technology has made everything easy to do 
without burning excessive energy. More 
researches on hypertension are conducted on 
elderly and only a few are conducted on young 
adults. The objective of this study is to discover 
the correlation among sodium intake, fat intake, 
and physical activity with prevalence of 
hypertension in young adults at Arifin Achmad 
Regional Public Hospital, Riau Province. 
Subjects and Method: This is an analytical 
observational study with case control design that 
was carried out at Arifin Achmad Regional Public 
Hospital, Riau Province, Indonesia. A sample of 
80 respondents divided into case group with 40 
respondents and control group with 40 
respondents was selected by purposive sampling. 
The dependent variable was prevalence of 
hypertension. The independent variables were 
sodium intake, fat intake, and physical activity. 
The instrument used was questionnaires. The 
data were collected through interviews and 

analysed by bivariate analysis (chi-square) and 
multivariate analysis (multiple logistic regression 
testing). 
Results: The results of multivariate test 
demonstrated that variable sodium intake (OR= 
2.39; 95% CI= 0.84 to 6.75; p= 0.099) and fat 
intake (OR= 2.73; 95% CI= 0.92 to 8.06; p= 
0.069) did not show any correlation with 
prevalence of hypertension because it did not 
meet the required p value= <0.05. The results 
also showed that prevalence of hypertension 
physical was most correlated with physical 
activity (OR= 4.54; 95% CI= 1.59 to 13.00; p= 
0.005). 
Conclusion: There was a significant correlation 
among sodium intake, fat intake, and physical 
anctivity with the prevalence of hypertension in 
the young adults at Arifin Achmad Regional 
Public Hospital, Riau Province and the most 
dominant variable was physical activity. 
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BACKGROUND 

Hypertension was a problem that needed to 

be taken seriously as its prevalence was high 

and it tended to occur without syndrome; 

thus,  it was well known as the silent killer of 

death (Bustan, 2015). World Health 
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Organization (2011) predicted an increase in 

hypertension cases in developing countries 

based on prevalence of hypertension and an 

increase in population from nowadays up to 

eight million people every year and in 

mortality rate at approximately 1.5 million 

people in Southeast Asia.  

The data from Basic Health Research 

showed that prevalence of hypertension 

according to results of interviews in Riau 

Province was 6% and according to 

assessment,  itwas 20.9% (Ministry of 

Health, 2013). Prevalence of hypertension in 

Pekanbaru based on assessment was 18.1% in 

2013. In 2016, there were 45,574 

hypertension cases out of 6,500,971 people or 

0.7% (Health Agency of Riau Province, 2016).  

       The data from Health Agency of 

Pekanbaru (2017) showed that there were 

23,885 hypertension cases. It also showed 

that hypertension cases ranked second from 

2014 until 2016 among the other ten diseases 

with the highest prevalence rate in 

Pekanbaru with total number of cases from 

2014 until 2016 (20,601 cases; 31,437 cases; 

and 31,396 cases). The data from Health 

Agency of Riau Province (2013) presented 

that hypertension ranked second in 

outpatient treatment among the big ten 

diseases at all hospitals in Riau Province with 

17 thousand cases and ranked fifth in 

inpatient treatment with 950 cases. 

According to the ten big disease-

patterns obtained from the medical record in 

internal medicine polyclinic at Arifin Achmad 

Regional Public Hospital, Riau Province, 

hypertension cases in 2017 ranked sixth with 

3,054 cases but inpatient hypertension was 

not included into the ten big diseases with 89 

cases. The number of new hypertension cases 

from January until October, 2018, was 308 

outpatients and the number of young adults 

among the new outpatients (26-45 years old) 

from January until October, 2018, was 54 

outpatients (17 males and 37 females); 

whereas the number of inpatient 

hypertension was 9 inpatients (4 males and 5 

females). These numbers indicated that 

hypertension was not necessarily found 

among old people but also among young 

adults who were still productive. 

The results of previous studies 

demonstrated that there was correlation 

among sodium and fat intake with prevalence 

of hypertension among the elderly (Stefhany, 

2012;  Mahmudah et al., 2015; Akbar, 2018; 

Fitri et al., 2018; Salman et al., 2018;  

Hasiando et al., 2019) and 25.8% of today’s 

people ≥ 18 years old suffered from 

hypertension. The age range of hypertension 

patients slowly shifted to younger age (18-45 

years of age) (Tirtasari and Kodim, 2019). 

This fact could be a serious health problem as 

it might disturb activities and caused 

dangerous complications when it was out of 

control and no effort was made to prevent it 

(Sarumaha and Diana, 2018). Hypertension 

could be prevented from the beginning by 

having routine blood pressure checkup, 

especially when one was diagnosed with 

hypertension, he could prevent complications 

such as coronary artery disease, heart failure, 

kidney failure, stroke and retinopathy 

(Nuraini, 2015; Artiyaningrum and Azam, 

2016). Hypertension tends to be resulted 

from the pile of sodium amount which 

increases the risk for hypertension, from the 

high consumption of fatty food which piles 

cholesterol in blood forming plaques and 

blood clots that trigger hypertension and 

from the lack of physical activity that 

decreases blood vessel elasticity and heart 

system. This was how blood pressure 

increased (Kartika et al., 2016).  

Nowadays hypertension is not only 

found in elderly, but it is also found in young 

adults who are still productive and this trend 

continues to rise every year. This condition 

has encouraged the researcher to do research 

to discover whether the risk factors of 
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hypertension such as consumption of high 

sodium and high fat foods and lacking in 

physical activity, as today’s developed 

technology has made everything very easy to 

do even without burning excessive energy, 

are correlated with prevalence of 

hypertension. There are more researches on 

hypertension conducted on elderly and only 

few are conducted on young adults. 

Therefore, this research focused on 

hypertension among young adults. The 

objective of this research is to discover the 

correlation among sodium intake, fat intake 

and physical activity with prevalence of 

hypertension among young adults at Arifin 

Achmad Regional Public Hospital in Riau 

Province. 

 

SUBJECTS AND METHOD 
1. Study Design 

This was a case control study that was 

conducted at Arifin Achmad Regional Public 

Hospital Riau Province, Indonesia, from 

January 2018 until October 2019. 

2. Population dan Sample 

The population was all hypertension patients 

and non-hypertension patients at young 

adulthood (26-45 years of age) at the Internal 

Medicine Polyclinic and recorded in the 

medical records in Arifin Achmad Regional 

Public Hospital, Riau Province. The samples 

consisted of 40 respondents in case group 

and 40 respondents in control group with 

ratio 1:1. There were total 80 respondents 

taken as the samples. The samples were 

taken by applying purposive sampling tech-

nique. 

3. Study Variables 

The dependent variable in this study was 

prevalence of hypertension and the indepen-

dent variables were sodium intake, fat intake 

and physical activity. 

4. Operational Definition of Variables 

Sodium Intake refers to respondents’ 

frequency in consuming high sodium foods 

within one last month. 

1. Frequent, when score of high sodium food 

consumption is ≥ mean of total scores of all 

respondents’ frequency in consuming high 

sodium foods.  

2. Not frequent, when score of high sodium 

food consumption is < mean of total scores of 

all respondents’ frequency in consuming high 

sodium foods. 

Fat intake refers to respondents’ frequency 

in consuming high fat foods within one last 

month.  

1. Frequent, when score of high fat food 

consumption is ≥ mean of total scores of all 

respondents’ frequency in consuming high fat 

foods.  

2. Not frequent, when score of high fat food 

consumption is < mean of total scores of all 

respondents’ frequency in consuming high fat 

foods. 

Physical Activity refers to all kinds of 

activities which burn energy and are 

performed by respondents within 24 hours.  

1. Mild, when the sum of PAL scores 

(Physical Activity Level) of respondents’ all 

physical activities in the questionnaires < 

1.70 

2. Moderate and heavy, when the sum of PAL 

scores (Physical Activity Level) of      

respondents’ all physical activities ≥ 1.70 

5. Study Instruments 

Blood pressure was assessed by using Sphyg-

momanometer and Stethoscope. 

Data about sodium intake were obtained by 

assessment using form of Food Frequency 

Questionnaires (FFQ) collected through 

interviews. 

Data about fat intake were obtained by 

assessment using form of Food Frequency 

Questionnaires (FFQ) collected through 

interviews. 
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Data about physical activity were obtained by 

assessment using questionnaires collected 

through interviews. 

6. Data Analysis 

The data in this study were analyzed by a 

multiple logistic regression.  

7. Research Ethic 

This study applied principles of ethics in its 

implementation, which provided early 

approval informed, and implemented prin-

ciples such as respectful to human dignity, 

beneficial, not crime, and just. The ethical 

clearance letter was received from Committee 

of Research Ethics, University of Sumatera 

Utara, Indonesia, No. 9896/UN 5.2.1.10/K-

RK/2018. 

 

RESULTS 
A. Univariate analysis 

The results of univariate analysis on charac-

teristics of samples demonstrated that 

females were more prone to hypertension 

whereas family history showed that majority 

of hypertension patients had history of 

hypertension. These results indicated that 

hypertension patients frequently consumed 

high sodium and high fat foods and lacked of 

physical activities compared to those who did 

not suffer from hypertension. The univariate 

analysis results are presented in table 1. 

 

 

B. The result of bivariate analysis  

The bivariate analysis used chi-square test. 

Table 2 illustrates that sodium intake, fat 

intake and physical activity are significantly 

correlated with prevalence of hypertension 

among young adults at Arifin Achmad Regio-

nal Public Hospital, Riau Province. The biva-

riate analysis results are shown in table 2. 

C. The result of multilevel analysis  

The multivariate analysis used multiple logis-

tic regression test. It is results demonstrated 

that physical activity was the most signifi-

cantly correlated with prevalence of hyper-

tension with OR 4.54. The multivariate ana-

lysis results are illustrated in table 3. The 

Table 3 that the variable with most sign-

ificant correlation with prevalence of hype-

rtension was physical activity (OR=4.54; 95% 

CI=1.59 to 13.00; p= 0.005) which indicated 

that, lack of physical activity increased 4.54 

times higher risk for hypertension. 

 

 
Table 1. Univariate Analysis 

 
Independent Variables 

Prevalence of Hypertension 
Case Control 

n % n % 
Sex     
     Males 16 40.00 16 40.0o 
     Females 24 60.00 24 60.0o 
Family History     
     Hypertension 32 80.00 6 15.00 
     Non-Hypertension 8 20.00 34 85.00 
Sodium Intake     
     Frequently 27 67.50 17 42.50 
     Not frequently 13 32.50 23 57.50 
Fat Intake     
     Frequently 26 65.00 17 42.50 
     Not frequently 14 35.00 23 57.50 
Physical Activity     
     Mild 28 70.00 17 42.50 
     Moderate-Heavy 12 30.00 23 57.50 
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Table 2. Bivariate Analysis 

Variable Prevalence of 
Hypertension 

 
OR 

95% CI p 

Case Control Lower Upper 
n % n % 

Sodium Intake      
2.81 

 
1.12 

 
6.99 

 
0.025      Frequently   27 67.50 17 42.50 

     Not frequently 13 32.50 23 57.50 
Fat Intake      

2.51 
 
1.01 

 
6.19 

 
0.044      Frequently 26 65.00 17 42.50 

     Not frequently 14 35.00 23 57.50 
Physical Activity      

3.15 
 
1.25 

 
7.93 

 
0.013      Mild 28 70.00 17 42.50 

     Moderate-Heavy 12 30.00 23 57.50 
 
Table 3. Multivariate Analysis 

Independent Variables OR 
95% CI 

p Lower 
limit 

Upper 
limit 

Sodium Intake 2.39 0.84 6.75 0.099 
Fat Intake 2.73 0.92 8.06 0.069 
Physical Activity 4.54 1.59 13.00 0.005 
N observation= 80      
-2 log likelihood= 109.621a        
Nagelkerke R2= 0.021          

 

DISCUSSION 
1. Characteristics of samples 

The results of this study demonstrated that 

the subject was 80 respondents consisting of 

40 hypertension patients (50%) and 40 non 

hypertension patients (50%). The risk for 

hypertension significantly increased in 

females compared to in males. It was possibly 

caused by the effect of hormone. Estrogen 

contributed to differences in gender to 

control blood pressure (Pikir et al., 2015). 

The hypertension patients at Arifin 

Achmad Regional Public Hospital, Riau 

Province consisted of more females than 

males. It was in line with the results of Basic 

Health Research which showed that 

prevalence of hypertension among women 

was higher than among males (Ministry of 

Health, 2013). The distribution of 

respondents based on their family history 

showed that the respondents suffering from 

hypertension had history of more prevalence 

of hypertension in their family than those 

who did not have history of hypertension.  

2. Correlation between sodium intake 

and prevalence of hypertension 

Table salt contains sodium required by body 

to perform its functions. It should not be 

consumed excessively because continuous 

excessive salt intake will lead to 

hypertension. WHO suggested sodium intake 

limit at 2,400 mg per day (equal with 6 gram 

of table spoons) and consumption of 

potassium-high foods such as fruits and 

vegetables at the same time (Fauziah et al., 

2013).  

The results of chi-square test 

demonstrated that there was a significant 

correlation between sodium intake and 

prevalence of hypertension in young 

adulthood at Arifin Achmad Regional Public 

Hospital, Riau Province. The respondents 
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were interviewed concerning their frequency 

in sodium-high ingredient consumption such 

as sources of carbohydrate (cakes, 

sandwiches, white bread, and instant 

noodle), animal side dishes (salted fish and 

prawns), milk (cream milk powder), ketchup, 

sauce, and seasonings in the past month. The 

hypertension respondents’ sodium intake 

frequency was categorized into frequently if 

the mean was ≥ 2.39; and it was categorized 

into not frequently if the mean was < 2.39. 

Meanwhile, the non-hypertension 

respondents’ sodium intake frequency was 

categorized into frequently if the mean was ≥ 

2.23 and it was categorized into not 

frequently if the mean was < 2.23.  

The results of interviews with 

respondents using forms of Food Frequency 

Questionary (FFQ) obtained (OR=2.81; 95% 

CI=1.12 to 6.99; p= 0.025). It indicated that 

one who frequently consumed high-sodium 

foods was at 2.81 times higher risk for 

hypertension. This result was in line with the 

study conducted by Atun et al. (2014) stating 

that excessive sodium intake increased 5.70 

times higher risk for hypertension with OR 

5.70 (95% CI= 1.51 to 21.42; p= 0.016), the 

study by Montol et al. (2015) finding out that 

excessive sodium intake increased 9.20 times 

higher risk for hypertension with OR 9.20 

(p= 0.001) and the study by Salman et al. 

(2015) discovering that excessive sodium 

intake increased 5.63 times higher risk for 

hypertension with OR 5.63 (95% CI= 2.20 to 

14.43; p= <0.001). 

3. Correlation between fat intake and 

prevalence of hypertension 

Excess body fat creates risks for 

arteriosclerosis. Arteriosclerosis or hardening 

of arteries may decrease artery elasticity 

because fat clogs blood flow in arteries so 

that increases blood pressure and triggers 

hypertension. Limiting fat consumption to 

control blood cholesterol to be not too high 

could be done by having low fat diet (Savitri, 

2017). 

The results of chi-square test 

demonstrated that there was a significant 

correlation between fat intake and prevalence 

of hypertension in young adulthood at Arifin 

Achmad Regional Public Hospital, Riau 

Province. The respondents were interviewed 

concerning their frequency in fat-high 

ingredient consumption such as animal side 

dishes (chicken meat with skin, beef, lamb, 

and innards), milk (ice cream), coconut milk 

and fries in the past month. The hypertension 

respondents’ fat intake frequency was 

categorized into frequently if the mean was ≥ 

1.71; and it was categorized into not 

frequently if the mean was < 1.71. Meanwhile, 

the non-hypertension respondents’ fat intake 

frequency was categorized into frequently if 

the mean was ≥ 1.68 and it was categorized 

into not frequently if the mean was < 1.68. 

The results of interviews with respondents 

using forms of Food Frequency Questionary 

(FFQ) obtained (OR=2.51; 95% CI=1.01 to 

6.19; p= 0.044). It indicated that one who 

frequently consumed high sodium foods was 

at 2.51 times higher risk for hypertension. 

This result was in line with the study 

conducted by Mardani et al. (2011) stating 

that excessive fat intake increased 1.98 times 

higher risk for hypertension with OR 1.98 

(95% CI= 1.07 to 3.67; p= 0.041), the study 

by Kartika et al. (2016) finding out that 

excessive fat intake increased 3.83 times 

higher risk for hypertension with OR 3.83 

(95% CI= 1.35 to 10.86; p= 0.009) and 

another study discovering that excessive fat 

intake increased 3.33 times higher risk for 

hypertension with OR 3.33 (95% CI= 1.10 to 

10.83) (Oktavia and Martini, 2016). 

4. Correlation between physical acti-

vity and prevalence of hypertension 

Every limb that moved using power and 

energy was called physical activity (Triyanto, 

2014). Lack of physical activity might result 



Huzaipah et al./ Sodium Intake, Fat Intake, and Physical Activity with Prevalence of Hypertension 

 

www.jepublichealth.com  389 

in less elastic blood vessel which led to blood 

clots and hypertension (Pikir et al., 2015).  

The heaviness of physical activity performed 

by one in 24 hours is stated in physical 

activity level (PAL). PAL is the amount of 

energy used in kkal per kilogram body mass 

in 24 hours. There are some categories in 

heaviness of physical activity, namely mild 

category (with PAL < 1.70), moderate to 

heavy level (with PAL ≥ 1.70). Mild physical 

activity only required little energy, moderate 

physical activity required continuous energy, 

rhythmic muscle movement or flexibility and 

heavy physical activity required power and 

was usually related to sports (Stefhany, 

2012).   

The results of chi-square test 

demonstrated that there was a significant 

correlation between physical activity and 

prevalence of hypertension in young 

adulthood at Arifin Achmad Regional Public 

Hospital, Riau Province. The respondents 

were interviewed with 17 questions about 

their physical activities in the past 24 hours. 

The results was (OR= 3.15; 95% CI= 1.25 to 

7.93; p= 0.013). It indicated that one who 

had mild physical activities was at 3.15 times 

higher risk for hypertension.  

This result was in line with the study 

conducted by Aripin et al. (2015) stating that 

if one only performed mild physical activity 

of had less physical activity, it increased 

24.89 times higher risk for hypertension with 

OR 24.89 (95% CI= 4.91 to 149.31; p= 0.001), 

the study by Indayani et al. (2016) finding 

out that there was a significant correlation 

between physical activity and prevalence of 

hypertension (p= <0.001) and a study by 

Amalia et al. (2017) which discovered similar 

results stating that there was a significant 

correlation between physical activity and 

prevalence of hypertension (p= 0.001), and 

another study discovering that lack of 

physical activity increased 2.67 times higher 

risk for hypertension with OR 2.67 (95% 

CI=1.22 to 5.81; p= 0.021) (Litaay and 

Talarima, 2016). 

5. The factor with the most significant 

correlation with prevalence of 

hypertension 

The table of multivariate analysis illustrated 

that the variable with most significant 

correlation with prevalence of hypertension 

was physical activity (OR=4.54; 95% CI=1.59 

to 13.00; p= 0.005) which indicated that, 

based on the multivariate analysis results 

using multiple logistic regression test, lack of 

physical activity increased 4.54 times higher 

risk for hypertension. It was in line with the 

study by Widyartha et al. (2016) showing that 

one who did mild physical activities or 

lacking of physical activity was at 3.53 times 

higher risk for hypertension with OR 3.53 

(95% CI= 1.38 to 9.01; p= <0.001) and 

another study finding out that lack of 

physical activities increased 10.06 times 

higher risk for hypertension with OR 10.06 

(95% CI= 3.2 to 34.5) (Oktavia and Martini, 

2016).  

It was concluded that, based on the 

results of multivariate analysis using multiple 

logistic regression testing, variables of 

sodium intake (OR= 2.39; 95% CI= 0.84 to 

6.75; p= 0.099) and fat intake (OR= 2.73; 

95% CI= 0.92 to 8.06; p= 0.069) did not 

show any correlation with prevalence of 

hypertension as it did not meet the required 

p value = <0.05 and that prevalence of 

hypertension was most correlated with 

physical activity (OR= 4.54; 95% CI= 1.59 to 

13.00; p= 0.005). This research was limited 

to only analyze sodium intake, fat intake and 

physical activity in spite of many other risk 

factors of hypertension among young adults.  

It is suggested that future researchers do 

further researches on the other risk factors. 
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