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ABSTRACT 

 
Background: In 2025, it is projected that 29% of the world's citizens will suffer from hyper-
tension. Hypertension does not only occur in adults but in adolescents. The prevalence of 
Indonesian hypertension is relatively high at 34.1%. Hypertension if not treated immediately can 
cause death. This study aimed to analyze risk factors of hypertension in high school students. 
Subjects and Method: This was a cross sectional study conducted in Bantul, Yogyakarta, from 
April to May 2019. A sample of 200 adolescents aged 15-19 years was selected by probability 
sampling. The dependent variable was hypertension. The independent variables were gender, 
genetic history, obesity, dietary pattern, sleep duration, stress, and money pocket. The data on 
hypertension were collected using sphygmomanometer. BMI was measured by microtoise and 
weight scale. Data on stress were measured by perceived stress scale (PSS). The other variables 
were collected by questionnaire. The data were analyzed by multilevel logistic regression. 
Results: The risk of hypertension increased with male gender (b= 1.87; 95% CI= 0.38 to 3.36; p= 
0.014), genetic history (b= 1.93; 95% CI= 0.48 to 3.39; p= 0.009), obesity (b= 2.15; 95% CI= 0.76 
to 3.55; p= 0.002), poor dietary pattern (b= 1.54 CI 95% = 0.97 to 2.99; p= 0.036), sleep duration 
<8 hours/day (b= 2.28; 95% CI= 0.63 to 3.93; p= 0.007), high stress (b= 3.52; 95% CI= 1.64 to 
5.39; p<0.001), and high money pocket (b= 2.00; 95% CI= 0.45 to 3.56; p= 0.011). School had 
contextual effect on hypertension with ICC= 22.47%. 
Conclusions: The risk of hypertension increased with male gender, genetic history, obesity, poor 
dietary pattern, sleep duration <8 hours/day, high stress, and high money pocket. School has 
contextual effect on hypertension. 
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BACKGROUND 

The World Health Organization (WHO) 

estimates that the number of people with 

hypertension will continue to increase 

along with the increasing population. In the 

upcoming 2025, it is projected that around 

29% of the world's citizens experience 

hypertension (World Health Organization, 

2013). 

Nationally, the prevalence of hyper-

tension in adolescents aged 15-17 years is 

5.3% (Baseline Health Research, 2013). The 

Provincial Health Office of the Special 

Region of Yogyakarta reported the inci-

dence of hypertension was 35.8% higher 

than the national prevalence rate and 

became the top 5 provinces with the highest 

population experiencing hypertension. 

Based on 10 patterns of outpatient disease 

and hospitalization for all age groups in 

Bantul Regency, primary hypertension 

ranks second with the number of sufferers 

as many as 37,692 cases (Yogyakarta 

Health Office, 2017). 
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Teenagers are the age group that is 

vulnerable to changes in the era of globali-

zation. In terms of cognitive and psycho-

social development, adolescents who are 

immature will be easily affected by the 

environment. Fluctuations in feelings of 

adolescents who have high curiosity will 

encourage adolescents to dig up informa-

tion and imitate various role models so that 

they can influence patterns of disease, one 

of which is hypertension (Arisman, 2009). 

From the results of blood pressure 

measurements in adolescents in 2 high 

schools with a background in rural and 

urban areas in Bantul, in January 2019, 

there were 23 out of 256 results or 8.9% of 

students had hypertension. The author 

conducted a preliminary study by inter-

viewing several respondents who were 

known to have hypertension in January 

2019 and the results obtained were all 

respondents did not know that they had 

hypertension and felt that they were in 

good health. This is consistent with the 

study of Aglony et al., Which showed that 

nearly 75% of cases of hypertension and 

90% of pre-hypertensive cases in adoles-

cents were undiagnosed cases (Aglony et 

al., 2009). Adolescents aged 15-19 are an 

age group that is often considered healthy, 

whereas in reality there are many risks that 

threaten. Hypertension is often given the 

title The Sillent Killer because this disease 

is a hidden killer (WHO, 2013). 

Hypertension that occurs in adoles-

cents is influenced by several risk factors 

(biopsychosocial economics) both from 

internal including biological, psychological 

and external factors including social and 

economic. Factors that cause biological 

hypertension are excessive weight or obe-

sity. The prevalence of obesity in Indonesia 

in 2013 was 14.8% with indicators of obe-

sity in body mass index (BMI) (Riskesdas, 

2013). Another biological factor is a diet 

that affects hypertension, namely not doing 

a good diet by consuming unhealthy foods 

(Yusrizal et al., 2017). 77.3% of people in 

Indonesia aged ≥10 years consume 

flavoring ingredients (Riskesdas, 2013). 

Gender factors can also influence 

hypertension. Family history is also a factor 

that affects hypertension in adolescents 

(Yusrizal et al., 2017). 6% of adolescent 

boys and 4.7% of female adolescents in 

Indonesia experience hypertension (Riskes-

das, 2013). Individuals with a family history 

of hypertension can increase the odds 2 

times higher than those who do not have 

hypertension (Loh et al., 2013; Manimunda 

et al., 2011). 

Psychological factors that can affect 

increased blood pressure or hypertension 

are psychological disorders (stress, depress-

ion, and anxiety) (Yanes and Reckelhoff, 

2011). The higher the stress level, the 

higher the risk of developing hypertension 

(Istyanto et al., 2019). Huang et al. explain 

that stress increases about 9.1% of the risk 

of hypertension (Huang et al., 2016). High 

stress levels will also interfere with the 

quality of sleep (Istyanto et al., 2019). Sleep 

disturbances, staying up late, and poor 

sleep quality affect 1.84 times the risk of 

hypertension compared to those who have 

good sleep quality (Bansil et al., 2011). 

Social factors that can influence the 

incidence of hypertension are one of the 

external environments for individual 

disease manifestations. The surrounding 

environment includes conditions that affect 

hypertension or adolescent school contex-

tual factors such as the quality of teaching 

and learning activities (KBM), school 

facilities especially the school health unit 

(UKS), and the school canteen environ-

ment. Preventive behavior should be 

applied as a teenager so that it does not 

worsen the situation (Puspita et al., 2017). 

Based on the description above the authors 
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were interested in conducting a study on 

"the contextual influence of schools and 

economic biopsychosocial factors on the 

incidence of hypertension in adolescents 

aged 15-19 years". 

 

SUBJECTS AND METHOD 

1. Study Design 

This study used a cross sectional design. It 

was conducted in Bantul Regency in April - 

May 2019. It was conducted in 25 high 

schools / vocational schools in Bantul 

Regency.  

2. Population and samples 

The target population of this study were all 

adolescents aged 15-19 years in high school 

/ vocational high school in Bantul Regency 

in April - May 2019. The sampling was done 

using probability sampling techniques to 

select adolescents and schools in Bantul 

region. The subjects used were 200 subjects 

from 8 subjects in each level 2 unit (school). 

3. Study Variables 

The dependent variable in this study was 

hypertension in adolescents aged 15-19 

years. The independent variables included: 

gender, genetic history, obesity, diet, sleep 

duration, stress level, economic level 

(pocket money), and level 2 school.  

4. Operational Definition of Variables 

Gender. Gender was the gender difference 

in subjects that can affect variables, namely 

male and female gender.  

Genetic history. Genetic history was a 

history of illness experienced by the family 

consisting of father, mother, grandfather, 

grandmother, and siblings who suffer from 

hypertension.  

Obesity. Obesity was a disorder or condi-

tion that was characterized by excessive 

accumulation of body fat tissue.  

Diet. A diet was a dietary arrangement or 

consumption that is prohibited, restricted, 

or permitted by a certain amount by 

patients with hypertension or for someone 

who wanted to avoid hypertension.  

Sleeping duration. Sleep duration was 

the duration of sleep in 24 hours based on 

the frequency of sleeping for the past 7 

days.  

Stress. The level of stress was a condition 

experienced by someone because of the 

demands from outside that were considered 

harmful to the body. 

Economical status. Economic level was 

the amount of pocket money received by 

the subject per month obtained from father 

or mother and or both.   

Hypertension. Hypertension was an 

abnormal increase in blood pressure in 

arteries with a measure of systolic blood 

pressure ≥140 mmHg and / or diastolic ≥90 

mmHg. The measurement scale was 

continous.      

5. Data Analysis  

Univariate analysis aimed to explain each 

variable, namely the independent and 

dependent variables. Bivariate analysis was 

conducted to determine the effect of the 

dependent and independent variables using 

the chi-square test. Multivariate analysis 

employed logistic regression through a 

multilevel approach as indicated by intra 

class correlation (ICC) values. 

6. Research Ethics 

The research ethics included informed 

consent, anonymity, confidentiality, and 

ethical clearance. Ethical clearance was 

obtained from Dr. Moewardi Hospital, 

Surakarta, Central Java, with number: 454 

/ IV / HERC / 2019. 

 

RESULTS 

1. Sample characteristics 

The subjects in this study were 200 adoles-

cents aged 15-19 years. The frequency 

distribution of the characteristics of the 

subjects is described in table 1. Table 1 
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showed that most of the subjects were 

female with 165 subjects (82.5%). 

2. Univariate Analysis  

Table 1 showed the results of univariate 

analysis. Table 1 showed the majority of 

female subjects amounting to 165 subjects 

(82.5%), no genetic history of 157 subjects 

(78.5), not obese amounting to 159 subjects 

(79.5%), diets that did not cause hyper-

tension were 160 subjects (80.0%), enough 

sleep duration was 151 (75.5%), and no 

stress amounted to 177 subjects (88.5%), 

and economic levels (pocket money) were 

enough amounting to 165 subjects (82.5%). 

Table 1. Univariate Analysis  

Variable n % 

Hypertension 
Hypertension  
No hypertension  
Gender 
Male 
Female 
History of genetic 
Yes 
No 
Obese 
Yes (BMI ≥ 25 kg/m2) 
No (BMI< 25.0 kg/m2) 
Diet 
Diet causing hypertension (score ≥ 8) 
Diet not causing hypertension (score < 8) 
Sleeping duration 
Lacking (< 8 hours) 
Enough(≥ 8 hours) 
Stress Level 
Stress (score  ≥ 13) 
Not stress (score < 13) 
Pocket money 
Adequate (< Rp 350,000) 
High (≥ Rp 350,000) 

 
27 
173 

 
35 
165 

 
43 
157 

 
41 

159 
 

40 
160 

 
49 
151 

 
23 
177 

 
165 
35 

 
13.5 
86.5 

 
17.5 
82.5 

 
21.5 
78.5 

 
20.5 
79.5 

 
20.0 
80.0 

 
24.5 
75.5 

 
11.5 
88.5 

 
82.5 
17.5 

 

3. Bivariate analysis  

Table 2 showed the results of bivariate ana-

lysis. Table 2 showed that male (OR= 3.48; 

95% CI= 1.26 to 9.11; p<0.001), family 

history of hypertension (OR= 3.66; 95% 

CI= 1.40 to 9.29; p <0.001), obesity (OR= 

4.80; 95% CI= 1.84 to 12.29; p<0.001), 

poor dietary pattern (OR= 2.80 to 7.21; 

95% CI= 1.03; p<0.001), sleep duration <8 

hours/day (OR= 4.24; 95% CI= 1.66 to 

10.71; p<0.001), high stress (OR= 5.67; 

95% CI= 1.86 to 16.36; p <0.001), and high 

pocket money (OR= 2.82; 95% CI= 0.99 to 

7.47; p<0.001) increased the risk of hyper-

tension among adolescents.  

4. Multilevel Analysis  

Table 3 showed the results of multivariate 

analysis. Table 3 showed that male subjects 

(b= 1.87; 95% CI= 0.38 to 3.36; p= 0.014), 

had a genetic history (b= 1.93; 95% CI= 

0.48 to 3.39; p= 0.009), obesity (b= 2.15; 

95% CI= 0.76 to 3.55; p= 0.002), poor 

dietary pattern (b= 1.54; 95% CI= 0.09 to 

2.99; p= 0.036), sleep duration <8 years 

(b= 2.28; 95% CI= 0.63 to 3.93; p= 0.007), 

high stress (b= 3.52; 95% CI= 1.64 to 5.39; 

p <0.001), and high economic level (pocket 

money) (b = 2.00; 95% CI = 0.45 to 3.56; p 

= 0.011) had a statistically significant effect 
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on hypertension in adolescents aged 15-19 

years. 

Analysis at the school level shows that 

ICC = 22.47%, this indicates that variations 

in hypertension in adolescents aged 15-19 

years 22.47% were determined by variables 

at the school level. The ICC value in this 

study is greater than the benchmark rule of 

thumb 8-10%, then the school's contextual 

influence was very important to note. 

Table 2. Bivariate Analysis  

Independent Variables 

Hypertension 

OR 
95% CI 

p 
Yes No 

n % n % 
Lower 
Limit 

Upper 
Limit 

Gender  
Male 
Female 
History of genetic 
Yes 
No 
Obese 
Obese (BMI≥ 25 kg/m2) 
Normal (BMI<25.0 kg/m2) 
Diet 
Good (≥ 8) 
Poor (< 8) 
Sleeping duration 
Lacking (< 8 hours) 
Enough (≥ 8 hours) 
Stress Level 
Stress (score ≥ 13) 
Not stress (score < 13) 
Pocket money/month 
Adequate (< Rp 350,000) 
High (≥ Rp 350,000) 

 
10 
17 
 

12 
15 
 

13 
14 

 
30 
17 
 

14 
13 

 
9 
18 

 
18 
9 

 
28.6 
10.3 

 
27.9 
9.6 

 
31.7 
8.8 

 
75.0 
10.6 

 
28.6 
8.6 

 
39.1 
10.2 

 
10.9 
25.7 

 
25 

148 
 

31 
142 

 
28 
145 

 
10 

143 
 

35 
138 

 
14 

159 
 

147 
26 

 
71.4 
89.7 

 
72.1 
90.4 

 
68.3 
91.2 

 
25.0 
89.4 

 
71.4 
91.4 

 
60.9 
89.8 

 
89.1 
74.3 

 
3.48 

 
 

3.66 
 
 

4.80 
 
 

2.80 
 
 

4.24 
 
 

5.67 
 
 

2.82 

 
1.26 

 
 

1.40 
 
 

1.84 
 
 

1.03 
 
 

1.66 
 
 

1.86 
 
 

0.99 
 

 
9.11 

 
 

9.29 
 
 

12.29 
 
 

7.21 
 

 
10.71 

 
 

16.36 
 
 

7.47 
 

 
< 0.001 

 
 

< 0.001 
 
 

< 0.001 
 
 

< 0.001 
 
 

< 0.001 
 
 

< 0.001 
 
 

< 0.001 

 

Table 3. The results of multilevel logistic regression analysis  

Independent Variable b 
95% CI 

p 
Lower Limit Upper Limit 

Fixed effect 
Gender  (male) 
With genetical history 
Obese (BMI ≥ 25 kg/m2) 
Diet causing hypertension (score ≥ 8) 
Lack of sleeping duration (< 8 hours) 
High stress level 
Pocket money per month (≥ Rp 350,000) 
Random effect 
N observation= 200 
N group= 25 
Average group= 8, min= 8, max= 8 
Log likelihood= -46.16 p= 0.009 
ICC= 22.47% 

 
1.87 
1.93 
2.15 
1.54 
2.28 
3.52 
2.00 

 

 
0.38 
0.48 
0.76 
0.97 
0.63 
1.64 
0.45 

 

 
3.36 
3.39 
3.55 
2.99 
3.93 
5.39 
3.56 

 

 
0.014 
0.009 
0.002 
0.036 
0.007 

<0.001 
0.011 
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DISCUSSION 

1. The effect of gender on hyperten-

sion in adolescents  

The results of this study indicated that 

gender had a close to significant effect on 

hypertension in adolescents aged 15-19 

years (b= 1.87; 95% CI= 0.38 to 3.36; p= 

0.014). Adolescents with male gender 

increased the risk of hyper-tension higher 

by 1.87 units compared with adolescents 

with female gender. 

This is in line with the study of Huang 

et al. (2011) stating that gender had an 

influence on the incidence of hypertension. 

Teenage boys tend to have a higher per-

centage than women (Yusrizal et al., 2017). 

According to Everett and Zajacova 

(2015), there were differences in the per-

centage of hypertension based on gender in 

adolescents. The high percentage of hyper-

tension in adolescent boys versus girls was 

in terms of biological factors, namely sex 

hormones, chromosomes, and other biolo-

gical factors that could reduce hypertension 

in women (Everett and Zajacova, 2015). 

2. The effect of family history of 

hypertension on hypertension in 

adolescents  

The results of this study showed that gene-

tic history had a close to significant effect 

on hypertension in adolescents aged 15-19 

years (b= 1.93; 95% CI= 0.48 to 3.39; p= 

0.009). Adolescents who had a family 

history of hypertension had a higher risk of 

hypertension by 1.93 units compared to 

adolescents with adolescents who did not 

have a history of hypertension. 

The results of this study are in line 

with Katulanda et al. (2015) stating that 

family history had a higher chance of 

parents being 1.28 times, grandmother / 

grandfather 1.34 times, and siblings 1.27 

times (Katulanda et al., 2015). History of 

hypertension in adolescents had a higher 

prevalence than adolescents without a 

history of hypertension (Vedavathy and 

Sangamesh, 2016). 

The results of this study are 

supported by Willig et al. (2010) if parents 

who experience hypertension, then teens 

will be higher at risk of developing hyper-

tension. Genetic factors were believed to 

have a relationship with the incidence of 

hypertension, where if both parents, both 

father and mother suffer from hyperten-

sion, the chance of the disease being passed 

on to their offspring is 50%, whereas if only 

one parent suffers from hypertension, then 

the chance of hereditary hypertension is 

30% (Willig et al., 2010). 

3. The effect of obesity on hyper-

tension in adolescents  

The results of this study indicated that 

obesity had a significant effect on hyper-

tension in adolescents aged 15-19 years (b= 

2.15; 95% CI= 0.76 to 3.55; p= 0.002). 

Obese adolescents increased the risk of 

hypertension higher by 2.15 units compared 

to adolescents who were not obese. 

Hypertension in adolescents was 

affected by obesity. Obesity caused blood 

pressure to increase because large body 

mass increases the amount of blood needed 

to circulate food and oxygen to all body 

tissues (Benmohammed et al., 2011; 

Forouzanfar et al., 2016). 

Obesity and overweight were known 

as risk factors for increased blood pressure, 

specific cardiovascular disease, high blood 

pressure and all causes of cardiovascular 

disease in all age groups including ado-

lescents (Bucher, 2013). 

4. The effect of dietary pattern on 

hypertension in adolescents  

The results of this study indicated that the 

diet had a significant effect on hypertension 

in adolescents aged 15-19 years (b= 1.54; 

95% CI= 0.97 to 2.99; p= 0.036). Teenagers 

who did not maintain a dietary pattern 

increase the risk of hypertension higher by 
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1.54 units compared to teens who maintain 

their dietary patterns. 

Malhotra and Nistane (2016) stated 

that diet is very influential on the incidence 

of hypertension in adolescents. One of the 

habits in adolescents is eating high-energy 

junk food and fast food, containing lots of 

fat that can cause obesity (Malhotra and 

Nistane, 2016). 

A high-quality diet in adolescence, as 

measured by taking AHEI during high 

school, is associated with a lower risk of 

developing risk factors for hypertension 

during mid-adulthood. The Mediterranean 

diet in adolescents is at a lower risk of deve-

loping the metabolic syndrome in adult-

hood. A healthy diet early in life (during 

adolescence) can also play an important 

role in preventing the occurrence of hyper-

tension (Dahm, 2016; Ewald and Halde-

man, 2016). 

5. The effect of sleep duration on 

hypertension in adolescents  

The results of this study showed that sleep 

duration had a near-significant effect on 

hypertension in adolescents aged 15-19 

years (b= 2.28; 95% CI= 0.63 to 3.93; p= 

0.007). Adolescents with a lack sleeping 

duration increased their risk of hyper-

tension higher by 2.28 units compared to 

adolescents with sufficient sleep duration. 

The results of this study are 

supported by Istyanto (2019) that adoles-

cents with lacking sleep quality had the 

possibility of 0.15 times having hyper-

tension compared to those who had a good 

sleeping quality (Istyanto et al., 2019). 

According to Bansil et al. (2011) adolescents 

with less sleep duration 1.84 times expe-

rience hypertension compared to adoles-

cents whose sleep duration is sufficient. 

There were several elements of lifestyle that 

affected blood pressure, but not directly. 

One factor that can affect blood pressure is 

a sleep disorder (Bansil et al., 2011). 

Sleeping duration could increase the 

blood pressure and heart rate. Chronic 

sleep deprivation could increase blood 

pressure by an average of 24 hours and 

cause structural adaptations that include 

the cardiovascular system to operate in 

balance with high blood pressure and 

increase the risk of hypertension 

(Gangwisch, 2014). 

6. The effect of stress on hyperten-

sion in adolescents 

The results of this study indicated that 

stress had a significant effect on hyper-

tension in adolescents aged 15-19 years (b= 

3.52; 95% CI= 1.64 to 5.39; p<0.001). 

Teens who had high stress levels had a 

higher risk of developing hypertension by 

3.52 units compared to adolescents with 

low stress levels. 

This is in line with the study of Mittal 

and Singh (2010) which states that adoles-

cents with high stress levels are more 

susceptible to hypertension. The level of 

teenage stressors is higher. Development 

and psychology of immature adolescents 

will be easily affected by the surrounding 

environment (Mittal and Singh, 2010). 

Stress could occur if someone was in a 

tense condition, feeling depressed, sad, 

scared and feeling guilty. This condition 

would stimulate the kidneys to produce 

adrenal hormones which will stimulate the 

heart to pump blood faster and stronger so 

that blood pressure increases. If this 

condition lasts for a long time and does not 

immediately get treatment it can cause 

hypertension (Koutsaki et al. 2017; Abeetha 

et al. 2018). 

7. The effect of money pocket on 

hypertension in adolescents 

The results of this study indicated that the 

economic level had a significant effect on 

hypertension in adolescents aged 15-19 

years (b= 2.00; 95% CI = 0.45 to 3.56; p = 

0.011). Teenagers with high allowances 
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increased the risk of hypertension nearing 

2.00 units compared to teenagers enough 

pocket money. 

The results of this study are in line 

with Tareque et al. (2015), hypertension is 

more vulnerable in adolescents with high 

economies. Teenagers with high economies 

can make teenagers have an unhealthy diet 

and lifestyle. Teenagers with more money 

can use money to buy expensive and 

unhealthy foods, like buying junk food and 

fast food (Tareque et al. 2015). 

Mills et al. (2016) stated that econo-

mic levels greatly influence the incidence of 

hypertension. Economic levels will influ-

ence diet and lifestyle (Mills et al. 2016). 

Economic levels can provide changes in 

eating habits, so it is necessary to educate 

children and parents about the value of a 

healthy and balanced diet (Florou and 

Chania, 2017). 

8. The effect of school on hyperten-

sion in adolescents 

The results showed that the contextual 

influence on the school level on hyper-

tension in adolescents aged 15-19 years 

(ICC = 22.47%). Variations in hypertension 

in adolescents aged 15-19 years amounting 

to 22.47% are influenced by school. The 

ICC value in this study was greater than the 

benchmark rule of thumb 8% - 10%, then 

the school's contextual influence in this 

study was very important to note. 

Social factors that could influence 

hypertension in adolescents were economic 

background, and the surrounding environ-

ment. The surrounding environment 

included conditions that affect the hyper-

tension or contextual factors of adolescent 

schools (Fitriani, 2012). 

Based on the results of the study it 

can be concluded that there was a signi-

ficant influence between economic level, 

genetic history, gender, obesity, diet, sleep 

duration, and stress level on hypertension 

in adolescents aged 15-19 years. Variations 

at the school level indicated that there was 

a contextual influence on hypertension in 

adolescents aged 15-19 years. 
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