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ABSTRACT 
 

Background and purpose: There are indications that the prevalence 

of obesity among adolescents is increasing which is one of the main 

factors of hypertension. This study aims to determine the association 

between hypertension among obese adolescents with physical 

activity, fiber and salt intake. 

Methods: This study used a cross-sectional design among obese 

adolescents aged 12-15 years. The study was conducted at six public/ 

private middle schools in the North Denpasar Sub-district, Denpasar 

City, Bali Province. The samples of 203 children were selected from 

the results of obesity screening conducted by North Denpasar 

III Public Health Center (PHC). Data collection was conducted over 

July-September 2018 with data included social demographics, 

body weight and height, blood pressure, consumption frequency of 

vegetables, fruits and high salt content foods, and physical activity 

carried out in the past week. Data analysis with logistic regression 

was conducted to determine the association between physical 

activity, fiber and salt intake with hypertension among obese 

adolescents. 

Results: This study found that of 203 respondents, 14.8% had 

hypertension. Multivariate analysis showed that hypertension in 

obese adolescents was associated with salt intake ≥1500 mg/day 

with adjusted odd ratio (AOR) of 5.19 (95%CI: 2.20-12.22), inadequate 

physical activity (AOR=5.87; 95%CI: 1.19-29.00) and inadequate fiber 

intake (AOR=2.43; 95%CI: 0.27-21.76). 

Conclusion: Salt intake ≥1500 mg/day and inadequate physical 

activity are associated with hypertension among obese adolescents. A 

reduction in the consumption of processed foods that are high in salt 

and increasing physical activity would improve adolescent health. 
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INTRODUCTION 

The prevalence of obesity in adolescents aged 13-

15 years in Indonesia has increased from 2.5% in 

2010 to 10.8% in 2013.1,2 The prevalence of obesity 

among adolescents in Bali in 2013 was reported 

above the national prevalence of 13.9%.2 Obesity 

in adolescents can cause various health problems 

at a young age including heart disease, stroke, type 

2 diabetes millitus, hypertension, osteoarthritis, 

dyslipidemia, asthma, sleep apnea, gallbladder 

disease and several types of cancer (endometrium, 

breast and large intestine).3
 

The prevalence of hypertension among obese 

children were reported between 21%-53%.4-6 

Studies on risk factors for hypertension in over- 

weight and obese adolescents show various results. 

Risk factors related to hypertension of obese 

adolescents include a history of parental hyperten- 

sion, puberty, gender, genetic factors, insulin resis- 

tance and hypertriglyceridemia, blood glucose and 

cholesterol levels, high energy and low nutrition 

food consumption, fiber and salt consumption and 

low levels of physical activity.7–19
 

 

The pattern of food consumption in urban 

communities in Indonesia leads to reduced 

consumption of vegetables and fruits and tends to 

consume ready-to-eat foods (from high-carbohy- 

drate, high-fiber and low-fat consumption patterns 

to low-carbohydrate and low-fiber, high-fat and 

high protein consumption patterns).2,20 Globally, 

81% of adolescents aged between 11-17 years do 

not engage in moderate to high physical activity in 

alignment with recommendations for 60 minutes/ 

day.21 Young women are less active than young 

men, 85% compared to 78% do not meet WHO 

recommendations.21 Sedentary physical activities 

that increase the risk for hypertension among obese 

adolescents, includes watching TV, playing video 

games and a lack of physical activity (duration and 

intensity).10,14
 

This study aims to determine the association 

between physical activity, fiber and salt intake with 

hypertension among obese adolescents in order to 

inform the development of hypertension preven- 

tion programs among obese adolescents. 
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METHODS 

A cross-sectional study was conducted at public 

and private middle schools (junior high schools) 

in Denpasar City, Bali Province. The City of 

Denpasar consists of 4 sub-districts with a total of 

74 public and private middle schools. This study 

was conducted in the North Denpasar Sub-district 

at all (six) public and private middle schools with 

around 4,317 students. The minimum sample size 

required was 125 children with 95% confidence 

level, 80% power, the proportion of hypertension 

among obese adolescents with high salt intake=0.84 

and the proportion of hypertension among obese 

adolescents with low salt intake=0.69.13 Data on 

obese school children were obtained from the North 

Denpasar III PHC which routinely screened nutri- 

tional status of adolescents. The samples of obese 

adolescents were selected from 252 adolescents in 

the 2017 PHC’s screening list. A total of 49 children 

from those listed on the PHC screening list were 

excluded from the study because three children had 

a history of low birth weight, 9 children were absent 

from or had changed schools and 37 children had 

obstructive sleep apnea. All 203 eligible students 

were then included in our study. Data collection was 

conducted in July-September 2018 at the schools 

which included social demographic characteristics 

(age, gender and puberty status), weight, height, 

blood pressure, frequency of food consumption 

and physical activity. Measurements of weight were 

carried out in each school with a digital scale of 

GEA medical EF 981, heights were measured with 

OneMed brand HT701 model microtoise and blood 

pressure measurements carried out using calibrated 

OneMed brand tensimeter with 17-19 cm length 

and 7,5-9 cm width cuff size. Data on fiber and salt 

intake were collected using a semi quantitative food 

frequency questionnaire (SQFFQ) which included: 

frequency of consumption of vegetables, fruits 

and fatty foods that were high in salt over the past 

week. Data on physical activity in the past week 

was collected using a global physical activity ques- 

tionnaire. Interviews were carried out after weight 

measurements were held in the classrooms of each 

school by researchers and trained enumerators. 

Adolescent obesity is determined based on body 

mass index (BMI) calculated using the weight and 

height measurements that converted to Z-score 

based on the BMI World Health Organization 

curve according to age and sex, and determined as 

an obese child if Z-score ≥2SD.22 Blood pressure in 

the study subjects was measured three times few 

minutes after weight measurement was conducted. 

Hypertension was determined with a comparison of 

systolic and diastolic percentiles according to CDC 

2000 based on age, sex and height percentile. Based 

on the National High Blood Pressure Education 

Program (NHBPEP) Working Group on Children 

and Adolescents, hypertension is defined as the 

average systolic and/or diastolic blood pressure 

≥120/80 mmHg according to age, sex and height.23 

Data about fiber and salt intake were anal- 

ysed using the nutrient survey application to 

determine the adequacy of consumed nutrients. 

Nutrition adequacy was determined based on the 

2013 Indonesian Ministry of Health Regulation 

No. 75 with the recommendations of 28gr/day 

and 30gr/day fiber minimum limits for female 

and male adolescents respectively and a minimum 

salt consumption limit of no more than 1500mg/ 

day.24 Fiber intake was categorised based on the 

frequency of vegetable and fruits consumption over 

the past week and classified as “inadequate” if fiber 

consumption was ≤28gr/day. The classification 

of salt intake was determined by the frequency of 

consumption of foods with high salt content during 

the past week and classified as “high” if the salt 

consumption was ≥1500mg/day. Levels of physical 

activity were determined by that carried out by 

adolescents during the past week and classified as 

“inadequate” if >40% of the time spent is for sitting 

or standing such as studying, watching TV, playing 

games and doing houseworks (washing dishes, 

ironing, cooking, sweeping and mopping the floor. 

Bivariate analysis for numeric variables was 

conducted using t-test after the test for normality 

of the data distribution, and chi-square test was 

employed for categorical variables. Multivariate 

analysis was conducted with logistic regression 

using STATA 12.1 to obtain the AOR of each vari- 

able. This study has been approved by the Ethics 

Committee of the Faculty of Medicine, Udayana 

University/Sanglah General Hospital Denpasar on 

May 24, 2018. 

 

RESULTS 

Table 1 shows that the majority of respondents 

had reached puberty (82.8%), were male (58.1%), 

aged between 13 and 14 years (76.3%) and 14.8% of 

adolescents experienced hypertension. 

During the interview, apple was the main 

fiber source consumed by the students over the 

past week while fried eggs and anchovy were the 

main salt sources being reported. In Table 2, it is 

presented that there are significant differences on 

apple consumption, anchovy consumption and 

mean sedentary activity. The proportion of obese 

adolescents suffering from hypertension among 

those who consumed apples was found to be lower 

than those who did not consume apples, respec- 

tively 5.8% and 17.9% (p=0.03). The proportion of 

hypertension in obese adolescents who consumed 
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Table 1  Characteristics of respondents 

 
Characteristics 

Hypertension 
n (%) 

No hypertension 
n (%) 

 
Total 

Age (years) 
   

12 5 (15.6) 27 (84.4) 32 (15.8) 

13 11 (13.6) 70 (86.4) 81 (39.9) 

14 8 (10.8) 66 (89.2) 74 (36.4) 

15 

Gender 

6 (37.5) 10 (62.5) 16 (7.9) 

Female 10 (11.8) 75 (88.2) 85 (41.9) 

Male 

Puberty status 

20 (16.9) 98 (83.1) 118 (58.1) 

Not in puberty 7 (20.0) 28 (80.0) 35 (17.2) 

Puberty 29 (13.7) 145 (86.3) 168 (82.8) 

Total 30 (14.8) 173 (85.2) 203 (100.0) 

 
Tabel 2 The association between food consumption and physical activity with hypertension 

in obese adolescents 

 Hypertension No hypertension  

Variable n (%) n (%) p 

Apple consumption 
   

Yes 3 (5.8) 49 (94.2)  

No 

Fried egg consumption 

27 (17.9) 124 (82.1) 0.03 

Yes 16 (16.8) 79 (83.2)  

No 

Anchovy consumption 

14 (13.0) 94 (87.0) 0.44 

Yes 14 (35.0) 26 (65.0)  

No 

Physical activity 

16 (9.8) 147 (90.2) <0.01 

Inadequate 2 (5.7) 33 (94.3)  

Adequate 

Fiber intake (gr) 

28 (16.7) 140 (83.3) 0.10 

Mean±SD 

Salt intake (mg) 

10.1±5.7 11.9±8.3 0.27 

Mean±SD 

Sedentary activity (minutes) 

1551.8±723.6 1333.4±690.8 0.11 

Mean±SD 413±70 390±54 0.05 

Numeric variables were tested with t-test and categorical variables with chi-square test 

anchovies was found to be higher than those who 

did not consume anchovies, 35% and 9.8% respec- 

tively (p<0.01). Test for normality of numerical data 

shows insignificant results and the mean differ- 

ence was tested using t-test. The mean duration of 

sedentary activity was found to be higher in obese 

adolescents with hypertension than those without 

hypertension, 413 minutes/day and 390 minutes/ 

day respectively (p=0.05). There was no significant 

difference in the proportion of obese hypertensive 

adolescents by consumption of fried eggs (p=0.44), 

physical activity (p=0.10), mean fiber intake 

(p=0.27) and mean salt intake (p=0.11). 

In the multivariate analysis, sedentary activity 

was represented by physical activity which was 

categorized into “adequate” and “inadequate”. 

Apple consumption was represented by fiber 

intake which categorized into “adequate” and 
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Table 3 Adjusted OR of fiber and salt intake, physical activity, age, gender and puberty 

status with hypertension among obese adolescents 

95%CI 

Variables Adjusted OR Lower Upper p 

Fiber intake     

Adequate (>28 gr/day) Ref    

Inadequate (≤28 gr/day) 2.43 0.27 21.76 0.43 

Salt intake     

Low (<1500 mg/day) Ref    

High (≥1500 mg/day) 5.19 2.20 12.22 <0.01 

Physical activity     

Adequate (>60 minutes/day) Ref    

Inadequate (≤60 minutes/day) 5.87 1.19 29.00 0.03 

Age (years)     

12-13 Ref    

14-15 1.41 0,54 3.67 0.48 

Gender     

Female Ref    

Male 2.29 0.86 6.06 0.09 

Puberty status     

Not in puberty Ref    

Puberty 0.58 0.16 2.03 0.40 
 

“inadequate”. Fried egg and anchovy consumption 

were represented by salt intake which categorized 

into “low” and “high”. All independent variables 

were included in the multivariate model. Table 3 

shows that variables associated with hypertension 

in obese adolescents are salt intake ≥1500 mg/day 

(AOR=5.19; 95%CI: 2.20-12.22) and lack of phys- 

ical activity (AOR=5.87; 95%CI: 1.19-29.00), while 

there is no association between hypertension and 

fiber intake (AOR=2.43; 95%CI: 0.27-21.76). 

 
DISCUSSION 

In this study, the proportion of hypertension in 

obese adolescents aged 12-15 years was found to be 

14.8%. This finding is lower than in several previ- 

ous cross-sectional studies, which reported that the 

prevalence of hypertension in obese adolescents 

was 21%-53%,4-6 including a study on hypertension 

in adolescents in Denpasar City, which reported 

that the prevalence of hypertension was 30.6%.5 

This difference is likely due to the different settings 

with our study and variations in the classification 

of hypertension in these studies. Some studies 

classified adolescents   as   having   hypertension 

if their blood pressure is ≥95th percentile in ≥3 

measurements.6 While in our study, we made three 

measurements, however the adolescents were clas- 

sified to have hypertension if the blood pressure 

was ≥120/80 mmHg. Another possibility is due 

to differences in population characteristics where 

in our study more respondents came from public 

schools. 

Our study shows that only two factors are 

significantly associated with hypertension in obese 

adolescents namely salt intake and inadequate 

physical activity, whereas fiber intake was not 

found to have a significant association. The findings 

of our study are similar with the results of a study in 

the City of Semarang which showed that salt intake 

was significantly associated with hypertension in 

obese adolescents.13 Based on the 2013 Indonesian 

Ministry of Health Regulation No. 75 regarding 

recommendations of nutritional adequacy, the 

minimum consumption limit of salt-containing 

foods is not more than 1500 mg/day.24 In our study, 

no significant differences were found in the mean 

of salt intake in hypertensive obese adolescents 

compared to those without hypertension, respec- 

tively 1551 mg/day and 1333 mg/day (p=0.11), 

however it was significantly associated with ancho- 

vies consumption. In our study, data on salt intake 

was collected using an SQFFQ and it was found that 

the main source of salt was also from anchovies. 

This leads to the significant association between salt 

intake and hypertension in the multivariate analy- 

sis. An American study showed that the amount of 

salt intake did not increase hypertension in children 
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aged 8-18 years with AOR=1.98 (95%CI: 0.95–4.11; 

p=0.06), but significantly increased hypertension 

in obese children and adolescents with AOR=3.51 

(95%CI: 1.34-9.20; p=0.01).25 It was also reported 

that an increase in salt intake of 1,000 mg/day 

increased the risk of hypertension by 74% in obese 

children and adolescents while only 6% in children 

and adolescents with normal body weight.25 A study 

in Iran found that some people are sensitive to salt, 

50% in hypertensive people and 25% in normo- 

tensive people.26 Salt sensitivity and resistance are 

determined by various factors including: genetic, 

race, age, body mass, food quality and the presence 

of comorbidities related to other diseases including 

diabetes mellitus and renal dysfunction.26 Salt is 

naturally found in various foods and accounts for 

around 12% of total intake, while more than 75% of 

salt is added to food processing.26
 

In our study, lack of physical activity was found 

to increase the risk of hypertension in obese adoles- 

cents. Low levels of physical activity in our study 

included studying, watching TV, playing games and 

doing houseworks (ironing, cooking and washing 

dishes). Duration of sedentary physical activity 

outside school hours in obese adolescents with 

hypertension is 3-4 hours and 1-2 hours in obese 

adolescents without hypertension. Our study shows 

that obese adolescents who routinely carried out 

high physical activity with an average duration of 

107 minutes/day (soccer, futsal, volleyball and gym) 

were only 11.8%. WHO recommends that teens 

exercise for at least 60 minutes/day.27   The length 

of time for watching can reduce play and exercise 

samples, characteristics of subjects and methods of 

the data analysis.8
 

The limitation of our study is that not all obese 

adolescents were included in the PHC screening 

list. Another limitation is information bias due to 

recalling the intake and type of food consumed 

by children in one week before the interview. Our 

results may also be confounded by other variables 

such as fat intake which was not collected in our 

study. Finally, this study was carried out only in one 

sub-district in an urban area, so caution is needed 

in generalizing the results to a wider area. 

 
CONCLUSION 

Hypertension in obese adolescents has a significant 

association with salt intake and inadequate physical 

activity. Education about reducing salt consump- 

tion and increasing physical activity needs to be 

enhanced to reduce the incidence of hypertension 

among obese adolescents. Future studies are needed 

to understand this issue better. 
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