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Introduction

Elevated blood pressure in adolescents is 
triggered by various factors, with overnutrition, 
including overweight and obesity being one 
of the most prevalent.1 The global prevalence 
of blood pressure above normal thresholds 
has steadily increased among adolescents.2 

In Indonesia, the 2018 Basic Health Survey 
(Riset Kesehatan Dasar, RISKESDAS)  reported 
a combined prevalence of overweight and 

obesity of 34.1%.3 Moreover, a study in 2017 
showed a higher prevalence of hypertension 
among adolescents in Central Jakarta (9.6%) 
compared to 2013 (8.7%).4 Hypertension 
in this age group is influenced by physical 
inactivity, unhealthy dietary habits, stress, 
genetic predisposition, and obesity.5,6

The prevalence of obesity to rise globally.5  

National data has shown a similar trend in 
Indonesia, with North Sulawesi exhibiting the 
highest rate (30.2%), followed by Jakarta, the 
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capital city of Indonesia and East Kalimantan. 
In Central Jakarta specifically, the prevalence of 
obesity among adolescents aged 13–15 years 
is 20.6%, whereas in those aged 16–18 years is 
12.64%. Several behavioral and environmental 
factors contribute to these patterns, including 
frequent fast-food consumption, insufficient 
physical activity, inadequate intake of fruits 
and vegetables, and socio-economic status of 
the family.7 

Overnutrition in adolescents might be 
related to the development of hypertension. 
Excessive accumulation of adipose tissue 
contributes to endothelial dysfunction, 
increase cardiac workload, and disrupt 
hormonal balance and kidney function.8 These 
mechanisms may elevate blood pressure 
beyond  normal levels. Therefore, this study 
aimed to examine the relationship between 
overnutrition status and blood pressure 
among adolescents in Jakarta, Indonesia.

Methods

This study employed a descriptive 
observational design with a cross-sectional 
approach, using consecutive sampling. Data 
were collected between May and September 
2024 from. junior high and high school 
students aged 12–16 years in Central Jakarta, 
Indonesia. Participants were included if 
they were overweight or obese as defined 
by the CDC weight classification adjusted for 
age and sex. Written informed consent was 
obtained from parents prior to participation. 
The exclusion criteria were those who were 
currently taking certain medications, such 
as antihypertensive drugs, corticosteroids, 
insulin, or antihistamines, had kidney 
disease, adrenocortical tumor disease, or 
adrenomedullary tumors. 

Ethical approval for this study was granted 
by the Research Ethics Commission of School 
of Medicine and Health Sciences Atma Jaya 
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Table 2 Distribution of Body Mass index and Blood Pressure among Participants  (n=98)
Variable Frequency Percentage (%)

Gender 
     Male
     Female

66
32

67.3
32.7

Body mass index (average, kg/m2)
     Male
          Overweight 
          Obesity
     Female
          Overweight
          Obesity

26.8

28
38

20
12

42.4
57.6

62.5
37.5

Blood Pressure (average, mmHg)
     Normal
     Above normal limits*

123.79 / 76.46
41
57

41.8
58.2

Note. * Above normal limits = systolic and/or diastolic ≥ 90th percentile (AAP 2017)

Table 1 American Academy of Pediatrics (AAP) 2017 Blood Pressure Classification in 
Children and Adolescents9  
Category Age 1 – <13 years Age ≥13 years

Normal Systolic and diastolic < 90th percentile <120 / <80 mmHg

Pre-hypertension
Systolic and diastolic ≥ 90th to <95th 

percentile OR 120/80 mmHg up to <95th 
percentile (whichever is lower)

120 / <80 – 129 / 80 mmHg

Hypertension grade I
Systolic and diastolic ≥ 95th to <95th + 
12 mmHg OR blood pressure 130/80 – 

139/89 mmHg (whichever is lower)
130/80 – 139/89 mmHg

Hypertension grade II
Systolic and diastolic ≥ 95th percentile + 

12 mmHg OR ≥140/90 mmHg (whichever 
is lower)

≥140 / 90 mmHg
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Catholic University of Indonesia (clearance 
number 07/04/KEP-FKIKUAJ/2024). 
Furthermore, research permits were also 
obtained from the Dean of the School of 
Medicine and Health Sciences Atma Jaya 
Catholic University of Indonesia and formally 
addressed to the participating school. 
Additionally, informed consent forms signed by 
parents confirmed the voluntary participation 
of each adolescent. 

Nutritional status was assessed using body 
mass index (BMI), calculated from weight and 
height, and interpreted according to the CDC 
growth charts adjusted for age and gender. 
Blood pressure was measured using a digital 
sphygmomanometer and classified based on 
the 2017 American Academy of Pediatrics 
(AAP) guidelines for individuals aged 12–16 
years (Table 1).9

Data analysis included univariate methods 
to describe variable distributions and chi-

square test for bivariate analysis to assess the 
relationship between overnutrition status and 
blood pressure. A significance level of p<0.05 
was applied.

Results

In total, 98 overweight and obese students 
were included in this study, with the majority 
being male (n=66; 67.3%). The mean age 
of the respondents was 13 years. Based on 
BMI classification, 48 students (49%) were 
overweight, and 50 students (51%) were 
obese, with the highest recorded BMI being 
46.7 kg/m². 

More than half of the students (n=57; 
58.2%) had blood pressure values above 
the normal range according to the 2017 AAP 
classification, with the highest recorded 
blood pressure being 143/84 mmHg (grade 
II hypertension). A significant association 
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Table 3 Relationship Between Overnutrition Status and Blood Pressure in Adolescents 
(n=98)

Blood Pressure
Body Mass Index

p-valueOverweight Obesity Total
n % n % n %

Normal 25 25.5 16 16.3 41 41.8 0.044
Above normal limits* 23 23.5 34 34.7 57 58.2
Total 48 49 50 51 98 100

Note. * Above normal limits= systolic and/or diastolic ≥ 90th percentile (AAP 2017).

Table 4 Relationship between Overnutrition Status and Blood Pressure in Male Students 
(n=66)

Blood Pressure
Body Mass Index

P-ValueOverweight Obesity Total
n % n % n %

Normal 17 25.8 10 15.2 27 40.9 0.005
Above normal limits* 11 16.7 28 42.4 39 59.1
Total 28 42.4 38 57.6 66 100

Note. * Above normal limits = systolic and/or diastolic ≥ 90th percentile (AAP 2017).

Table 5 Relationship between Overnutrition Status and Blood Pressure in Female Students 
(n=32)

Blood Pressure
Body Mass Index

P-ValueOverweight Obesity Total
n % n % n %

Normal 8 25 6 18.8 14 43.8 0.58
Above normal limits* 12 37.5 6 18.8 18 56.3
Total  20 62.5 12 37.5 32 100

Note. * Above normal limits = systolic and/or diastolic ≥ 90th percentile (AAP 2017).
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was observed between overnutrition status 
and elevated blood pressure (p=0.044). 
Among obese students (51%), a substantial 
proportion (34.7%) exhibited blood pressure 
values above normal limit (systolic and/or 
diastolic ≥90th percentile) (Table 2).

Further subgroup analysis showed a 
significant association between overnutrition 
status and elevated blood pressure among 
male respondents (p=0.005). Specifically, of 
the 38 (57.6%) obese male respondents, 28 
(42.4%) had elevated blood pressure (Table 
3). 

Conversely, the association between 
overnutrition status and blood pressure 
among female adolescents was not statistically 
significant (p=0.58). Although 56.3% of female 
respondents had blood pressure values above 
the normal range, no significant differences 
were observed between overweight and obese 
groups (Table 5).

Discussion

This study has identified a significant 
relationship between overnutrition status and 
elevated blood pressure among adolescents 
in Central Jakarta, consistent with findings 
from other regions in Indonesia.8 Similar 
associations between overweight or 
obesity and the prevalence of hypertension 
in adolescents have also been reported 
globally.10,11 Factors contributing to overweight 
at this age  include excessive caloric intake 
from fast foods, inadequate consumption of 
fruits and vegetables, and low levels of physical 
activity.12,13 Collectively, these lifestyle patterns 
contribute to increased systolic and diastolic 
blood pressure.14

The findings support existing evidence 
that excess adiposity elevates hypertension 
risk.15 Excessive fat accumulation promotes 
vascular deposition of LDL and VLDL 
cholesterol, secretion of adipokines that 
increase fluid retention and vasoconstriction, 
and development of insulin resistance, which 
enhances sympathetic nervous system 
activity.5 These mechanisms synergistically 
elevate blood pressure.

Variations in school environment, dietary 
patterns, socioeconomic background, and 
lifestyle factors may also explain disparities 
in nutritional status. For example, some 
studies report higher overweight and obesity 
prevalence in public schools compared with 
private schools, partly due to lower access to 
balanced diets and greater exposure to high-
calorie foods. Conversely, other research found 

no such differences, highlighting the potential 
influence of regional and cultural factors.16,17

This study further demonstrated a sex-
specific difference. A significant relationship 
between overnutrition status and blood 
pressure has been observed among male 
students, whereas no such association has 
been found in females. This may reflect 
physiological differences during puberty. 
In females, rising estrogen levels during 
puberty not only support reproductive 
development but also provide vascular 
protection, preserving endothelial function 
and vascular tone, thereby mitigating blood 
pressure increases. In males, testosterone 
stimulates epinephrine, norepinephrine, 
and renin activity, enhancing angiotensin II 
production.18,19 These neurohormonal changes 
promote vasoconstriction, increase peripheral 
vascular resistance, and elevate blood pressure.

Nevertheless, obesity remains a major 
determinant of elevated blood pressure 
across both sexes. Excessive adipose tissue 
increases leptin secretion, which activates 
the hypothalamic–sympathetic pathway, 
contributing to vasoconstriction and greater 
peripheral resistance. This mechanism explains 
why overweight and obese adolescents are 
more likely to present with elevated systolic 
and diastolic blood pressure compared to 
peers with normal weight, regardless of 
pubertal stage.20,21 

A limitation of this study is that this 
study did not evaluate additional variables 
influencing both overnutrition and blood 
pressure, such as detailed dietary patterns, 
physical activity, or psychosocial stressors. 
These factors may confound or mediate 
the observed associations. Future research 
should integrate these elements to provide a 
more comprehensive understanding of blood 
pressure regulation in adolescents. 

In conclusion, this study demonstrates 
that higher nutritional status is significantly 
associated with elevated blood pressure 
in adolescents, particularly among males. 
These findings emphasize the importance of 
adopting healthy lifestyles from an early age, 
including regular physical activity, balanced 
nutrition, and avoidance of unhealthy dietary 
habits. Promoting such behaviors is essential 
to prevent overnutrition and its cardiovascular 
consequences in adolescence and beyond.

Acknowledgment
The researcher extends gratitude to Atma 
Jaya Catholic University of Indonesia and 
the schools in Central Jakarta for providing 

Jason Emmanuel Palimbong et al.: Overnutrition Status Is Associated with Elevated Blood Pressure among 
Adolescents in Central Jakarta, Indonesia



Althea Medical Journal. Volume 12, Number 3, September 2025

195

the facilities and opportunities necessary to 
conduct the research. 

References

1.	 Hardy ST, Urbina EM. Blood pressure 
in childhood and adolescence. Am J 
Hypertens. 2021;34(3):242–9. doi: 
10.1093/ajh/hpab004.

2.	 Song P, Zhang Y, Yu J, Zha M, Zhu Y, 
Rahimi K, et al. Global prevalence of 
hypertension in children: a systematic 
review and meta-analysis. JAMA Pediatr. 
2019;173(12):1154–63. doi: 10.1001/
jamapediatrics.2019.3310.

3.	 Kurnianto A, Kurniadi Sunjaya D, 
Ruluwedrata Rinawan F, Hilmanto 
D. Prevalence of hypertension 
and its associated factors among 
Indonesian adolescents. Int J 
Hypertens. 2020;2020:4262034. doi: 
10.1155/2020/4262034.

4.	 Pardede SO, Yunilasari Y, Setyanto DB. 
Prevalence and factors that influence 
hypertension in adolescents in Central 
Jakarta. Am J Clin Med Res. 2017;5(4):43–
8. doi: 10.12691/ajcmr-5-4-1.

5.	 El Meouchy P, Wahoud M, Allam S, Chedid 
R, Karam W, Karam S. Hypertension related 
to obesity: pathogenesis, characteristics 
and factors for control. Int J Mol Sci. 
2022;23(20):12305. doi: 10.3390/
ijms232012305.

6.	 Setiani R, Wulandari SA. Hubungan faktor 
genetik dengan kejadian hipertensi: 
scoping review. J Integrasi Kesehatan 
Sains. 2023;5(1):60–6. doi: 10.29313/jiks.
v5i1.11126.

7.	 Putri RN, Nugraheni SA, Pradigdo 
SF. Faktor-faktor yang berhubungan 
dengan kejadian obesitas sentral pada 
remaja usia 15–18 tahun di provinsi 
DKI Jakarta (Analisis Riskesdas 2018). 
Media Kesehatan Masyarakat Indonesia. 
2022;21(3):169–77. doi: 10.14710/
mkmi.21.3.169-177.

8.	 Isfaizah I, Widyaningsih A. Hubungan 
indeks massa tubuh dengan tekanan 
darah pada remaja di SMK NU Ungaran. 
Indones J Midwifery. 2021;4(1):68–75. 
doi: 10.35473/ijm.v4i1.894.

9.	 Flynn JT, Kaelber DC, Baker-Smith CM, 
Blowey D, Carroll AE, Daniels SR, et al. 
Clinical practice guideline for screening 
and management of high blood pressure 
in children and adolescents. Pediatrics. 
2017;140(3):e20171904. doi: 10.1542/
peds.2017-1904.

10.	Zhao W, Mo L, Pang Y. Hypertension in 
adolescents: the role of obesity and family 
history. J Clin Hypertens (Greenwich). 
2021;23(12):2065–70. doi: 10.1111/
jch.14381.

11.	Mao S, Qian G, Xiao K, Xu H, Zhou H, Guo 
X. Study on the relationship between body 
mass index and blood pressure indices 
in children aged 7–17 during COVID-19. 
Front Public Health. 2024;12:1409214. 
doi: 10.3389/fpubh.2024.1409214.

12.	Farapti F, Sari AN, Sulistyowati M, Aziz 
SA, Issa ZM, Nor NM. Factors associated 
with blood pressure and nutritional status 
among adolescents: a cross-sectional 
study. Jurnal Ners. 2024;19(2):134–43. 
doi: 10.20473/jn.v19i2.51916. 

13.	Patil AD, Shejul S, Bhandarkar P, Kattimani 
A, Mudassir A, Bantwal K. A study of 
adolescent obesity and hypertension in 
urban school in Mumbai. Int J Community 
Med Public Health. 2018;5(2):790–4. doi: 
10.18203/2394-6040.ijcmph20180270.

14.	Wieniawski P, Werner B. Epidemiology 
of obesity and hypertension in school 
adolescents aged 15–17 from the 
region of Central Poland—a cross-
sectional study. Int J Environ Res Public 
Health. 2021;18(5):2394. doi: 10.3390/
ijerph18052394.

15.	Szabó L, Kormos TJ, Gácsi E, Scheuring N. 
High blood pressure an obesity prevalence 
in adolescents: results of a screening 
program. J Hypertens. 2018;36:e248. doi: 
10.1097/01.hjh.0000539704.96486.93.

16.	Karimulla S, Rao N. Prevalence of obesity 
and hypertension in adolescent school 
children of Guntur Town, Andhra Pradesh. 
Int J Contemporary Med Res. 2021;8(7):G1–
4. doi: 10.21276/ijcmr.2021.8.7.1.

17.	Mohan B, Verma A, Singh K, Singh K, Sharma 
S, Bansal R, et al. Prevalence of sustained 
hypertension and obesity among urban 
and rural adolescents: a school-based, 
cross-sectional study in North India. BMJ 
Open. 2019;9(9):e027134. doi: 10.1136/
bmjopen-2018-027134.

18.	Wójcik M, Starzyk JB, Drożdż M, Drożdż 
D. Effects of puberty on blood pressure 
trajectories-underlying processes. Curr 
Hypertens Rep. 2023; 25(7):117–25. doi: 
10.1007/s11906-023-01241-9.

19.	Li Y, Dong Y, Zou Z, Gao D, Wang X, Yang 
Z, et al. Association between pubertal 
development and elevated blood pressure 
in children. J Clin Hypertens (Greenwich). 
2021;23(8):1498–505. doi: 10.1111/
jch.14315.

Jason Emmanuel Palimbong et al.: Overnutrition Status Is Associated with Elevated Blood Pressure among 
Adolescents in Central Jakarta, Indonesia



Althea Medical Journal. Volume 12, Number 3, September 2025

196     

20.	Quispe-Haro C, Pikhart H, Bobak M, Ksinan 
AJ. The relationship of puberty onset and 
blood pressure in children: a cross-lagged 
panel analysis. Eur J Preventive Cardiol. 
2024;31(Suppl_1):zwae175.169. Available 
from: https://doi.org/10.1093/eurjpc/
zwae175.169.

21.	O’Neill KN, Bell JA, Davey Smith G, Tilling K, 
Kearney PM, O’Keeffe LM. Puberty timing 
and sex-specific trajectories of systolic 
blood pressure: A prospective Cohort Study. 
Hypertension. 2022;79(8):1755–64. doi: 
10.1161/HYPERTENSIONAHA.121.18531.

Jason Emmanuel Palimbong et al.: Overnutrition Status Is Associated with Elevated Blood Pressure among 
Adolescents in Central Jakarta, Indonesia


