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ABSTRACT
Introduction: The prevalence of hypertension in adolescents has increased in recent years. Initially, hypertension was rare in
adolescents, but now hypertension is showing a trend of prevalence at a younger. Hypertension in adolescents is multifactorial,
and there is no single cause. However, some studies suggest that high blood pressure or hypertension is more common in
overweight or obese adolescents.
Objective: To determine the correlation between obesity and hypertension in adolescents in South Jakarta in 2023.
Method: This research is an analytical study with a case-control design, using secondary data from the Non-Communicable
Disease Information System (SIPTM) of DKI Jakarta Provincial Health Office in 2023. The sample size used the Lemeshow
formula, hypothesis tests for two proportions (two-sided test), with 1124 respondents divided by 562 cases and 562 controls,
by purposive sampling technique. Statistical tests included univariate, stratification, and multivariate analysis (logistic
regression causal model)..
Result: The obesity proportion was 29.8%, primarily female, at 58.45%, with the highest being 16 years (25.8%). After
evaluating confounding, found a significant correlation between obesity and hypertension in adolescents, namely aOR 3,6
(95% CI1 2.72 - 4.73), which means that obese adolescents are statistically proven to have a 3,6 times greater risk of developing
hypertension than non-obese adolescents.
Conclusion: This finding indicates a prevalence increase of hypertension in the future if there is no obesity control in
adolescents. Need screening or early detection in adolescents, especially in obese adolescents. Hypertension screening in
adolescents to involve parents so that they get enough attention in the screening routine. In addition, there will be collaborative
efforts between schools and healthcare providers to provide education and health promotion for school children, especially
adolescents, to control hypertension and other non-communicable diseases.
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INTRODUCTION

Obesity is a chronic, multifactorial condition characterized by increased body fat, leading to adverse health
consequences (1). Several developed countries around the world have shown childhood and adolescent obesity to be
a significant health problem, putting children and adolescents at risk of poor health. Based on statistics from 2017 to
2020, obesity prevalence is about 19.7% and affects about 14.7 million children and adolescents aged 2-19 years,
while in the adolescent group aged 12-19 years, the prevalence of obesity is 22.2% (2). World Health Organization
(WHO) reports that the prevalence of overweight and obesity among adolescents is increasing dramatically. This
increase occurred in both sexes, with 18% of girls and 19% of boys classified as overweight in 2016 (3).

In recent years, significant changes have been observed in the leading causes of hypertension (high blood
pressure) in children and adolescents (4). This change is due to the global obesity epidemic observed over the past
decade (5). An increase in obesity rates leads to an increase in the incidence of hypertension, making it one of the
most common health problems in children. Studies have found that obesity indicators, such as body mass index
(BMI) and other obesity indices, can help identify children and adolescents with high blood pressure levels (6).

Initially, hypertension was rare in children and adolescents, but now hypertension shows a trend of prevalence
at younger ages (7). The results of a study by the CDC show that about 1 in 25 adolescents, or as many as 1.3 million
adolescents aged 12 to 19 years, suffer from hypertension (8). Hypertension experienced by adolescents is associated
with multifactorial that cannot be ascertained as a single cause. In adolescents, high blood pressure is more common
in overweight or obese adolescents, and there is a strong relationship between obesity and hypertension in adolescents
(9,10). Research by Zhao, et al (2021) found that the prevalence of hypertension in adolescents was 14.1%. The
prevalence of hypertension was significantly higher in adolescents with obesity than in adolescents with normal
weight (11). Simbolon, et al (2019), in their research looking at the risk of hypertension in adulthood due to obesity
in adolescence, found that the risk of developing hypertension in adulthood based on overweight and obesity in
adolescent boys is three times and girls are two times (12).

A cross-sectional study of 500 adolescent girls and boys in India found that among obese adolescents, 8.8%
had hypertension. In contrast, the remaining 91.2% were not hypertension, with a p-value <0.0001, indicating a
significant association between hypertension and obesity (13). In a Meta-Analysis study, overweight adolescents
were 2.44 times more likely to have hypertension than adolescents with normal weight (aOR= 2.44; 95%CI= 1.87 -
3.19; p<0.001), and adolescents with obesity were 4.53 times more likely to have hypertension than adolescents with
normal weight (aOR=4.53; 95%CI=3.10 - 6.61) (14).

Hypertension, also known as high blood pressure, is a chronic medical condition characterized by increased
arterial blood pressure. Hypertension in adolescents is a risk factor for cardiovascular and cerebrovascular disease,
and this can progress to hypertension in adults (15). Hypertension is often dubbed the silent killer because it usually
presents with no symptoms. Hypertension is more common in the elderly, and its prevalence increases. However,
several studies have shown that hypertension can occur as early as adolescence and its prevalence has been increasing
in recent years. Most people do not understand that hypertension that occurs in adolescence will continue into
adulthood and increase the risk of morbidity and mortality (10).

The South Jakarta City is an administrative city located in the southern part of DKI Jakarta Province. This
region is the third city with the largest population in DKI Jakarta Province (16). According to Riskesdas (2018), the
prevalence of hypertension in DKI Jakarta is higher than the national average (8.4%), which is 10.47% and ranks
fifth in Indonesia, while the prevalence of hypertension in the South Jakarta City area is 11.01% and ranks third
highest in DKI Jakarta (17). Moreover, the research results by Widiasari (2019) showed that the proportion of
hypertension in DKI Jakarta Province was 26.2%, and obesity was 17.4% (18).

This measurement is a useful tool to assess the risk of hypertension, especially in the adolescent age group of
15-19 years. It is important to address the relationship between obesity and hypertension in adolescents, as early
identification and intervention can play an important role in preventing long-term health complications.

METHOD

This study is an analytic study with a case-control design approach. This study was conducted in April 2023
using secondary data from the Non-Communicable Disease Information System (SIPTM) of the DKI Jakarta
Provincial Health Office in 2023. The study population was all adolescents who participated in screening for NCD
risk factors in the South Jakarta City work area in 2023. The sample is part of the population that meets the criteria.
Sample size calculation used the Lemeshow formula, a two-sided test with a 95% confidence interval (CI) and a 90%
power of the test. The sample size was 1124 respondents, divided into 562 cases and 562 controls, with a ratio of
1:1. Cases were defined as adolescents diagnosed with hypertension by a doctor or health worker, while controls
were adolescents who were not hypertension. The sampling technique was purposive sampling. Inclusion criteria
were adolescents aged 15-19 years and diagnosed with hypertension as cases, while controls were adolescents aged
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15-19 years and not hypertensive as controls. Exclusion criteria had other chronic disease diagnoses and incomplete
or invalid databases. Data were analyzed using STATA version 15.1. Statistical tests included univariate,
stratification, and multivariate analysis (logistic regression causal model). The dependent variable was hypertension,
the independent variable was obesity, and the covariate variables were gender, central obesity, family history of
hypertension, physical inactivity, and cigarette consumption.

RESULTS
Univariate Analysis

Based on Table 1, the proportion of adolescents with obesity was 29.8%, mostly female, at 58.45%, with the
highest age being 16 years (25.8%). Other risk factors include 45.46% of respondents having central obesity, having
a family history of hypertension (7.74%), physical inactivity (35.59%), and smoking (14.59%).

Table 1. Respondent Characteristics

Variables Frequency (n=1124) Percentage (%)

Obesity

Obesity 335 29,8

Not Obese 789 70,2
Hypertension

Hypertension 562 50

No Hypertension 562 50
Age

15 years 119 10,59

16 years 290 25,80

17 years 222 19,75

18 years 214 19,04

19 years 279 24,82
Sex

Female 657 58,45

Male 467 41,55
Central Obesity

Yes 511 45,46

No 613 54,54
Family History of Hypertension

Yes 87 7,74

No 1037 92,26
Lack of Physical Activity

Yes 400 35,59

No 724 64,41
Cigarette Consumption

Yes 164 14,59

No 960 85,41

Stratification Analysis

A stratification analysis was conducted to identify the existence of confounding variables and the effects of
modification. A change in AOR >10% indicates the existence of confounding variables, and a Test of Homogeneity
value <0.05 suggests modifying effects. The analysis identified central obesity as a confounding variable and family
history of hypertension as a modifying variable.

Table 2. Results of Stratification Analysis of Covariate Variables on Obesity and Hypertension in Adolescents

Variables Case Control  OR Strata OR OR AOR Test of
(n=562) (n=562) (95% CI) Crude  Adjusted Homogeneity
Sex
Female
Not Obese 181 262 3.59 3.60 0.2805 0.734
Obesity 151 62 3.46
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Male
Not Obese 142 204 1.83
Obesity 88 33 :
Central Obesity
No Central Obesity
Not Obese 231 237
. 3.93
Obesity 115 30
. 3.59 4.31 16.741 0.56
Central Obesity
Not Obese 92 229
. 4.67
Obesity 124 66
Family History of Hypertension
No family history
Not Obese 305 440 308
Obesit 199 93 '
}f . 3.59 3.44 -4.2383 0.0077
Has a Family History
Not Obese 18 26
. 19.25
Obesity 40 3
Lack of Physical Activity
Not lacking physical activity
Not Obese 202 296
. 3.96
Obesity 165 61
. .. 3.59 3.58 -0.2519 0.3282
Lack of Physical Activity
Not Obese 121 170
. 2.97
Obesity 74 35
Cigarette Consumption
Not Smoking
Not Obese 278 387
. 3.55
Obesity 212 83
) 3.59 3.56 -0.6840 0.9517
Smoking
Not Obese 45 79
. 3.64
Obesity 27 13

Multivariate Analysis

Multivariate analysis was conducted to evaluate the correlation between obesity and the occurrence of
hypertension in adolescents. This analysis used the logistic regression-causal model. The study was first conducted
using modeling involving all variables. The analysis results in the following table were used to evaluate confounding
variables.

Based on Table 3, the analysis results with a full model involving all covariates showed that the risk of
hypertension in adolescents due to obesity was four times greater than in adolescents who were not obese (OR=
4,207; 95% CI 3,13-5,64).

Tabel 3. Full Model Analysis of the Correlation between Obesity and
Hypertension in Adolescents

Variables OR 95% CI p-value
Obesity 4,207 3.133006 - 5.64976 <0,001
Sex 0,775 0.5832594 - 1.030753 0.080
Central Obesity 0,361 0-.2716182 - 0.4816259 <0,001
Family History 1,957 1.181966 - 3.243418 0,009
Lack of Physical Activity 0,952 0.7281731 - 1.244722 0,719
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Cigarette Consumption 0,661 0.4551408 - 0.9615246 0,030

In the next step, the final modeling was carried out using the backward method: removing variables one by
one from the variables with OR values closest to 1 and comparing the OR after removal (reduced model) with the
OR of Obesity in the initial modeling. If there is a change in AOR >10% in the next model, the variable is a
confounder and re-entered into the model (retained). The results of the analysis on confounding selection are
presented as follows:

Tabel 4. Confounding Variables Selection on the Correlation between
Obesity and Hypertension in Adolescents

Full Model Reduced Model
Variables OR* OR* AOR (%)
(95% CI) (95% CI)
Sex 4.207 4.204 0.075
(3,133 - 5,649) (3.1344 - 5.6386) ’
Central Obesity 3.481
(2.637 - 4.5957) -17,24
. . 3.591
Family History (2.7252 - 4.7338) -14.62
Lack of Physical Activit 4.221 0,344
y Y (3.1453 - 5.6664) ’
Cigarette Consumption 4.209 0,058

(3.14183 - 5.6405)

*) OR full model: OR of obesity in initial modeling;
*) OR reduced model: OR of obesity after one-by-one exclusion of covariates from confounding evaluation

The results of the confounding evaluation were that by considering the change in OR in all categories of
obesity, it was evident that no covariate variables had the effect of changing OR>10%. Therefore, the final modeling

of the association of obesity with hypertension only included the obesity variable as the main independent.

Tabel 5. Final Model of the Correlation between Obesity and Hypertension in Adolescents

Variabel p-value OR (95% CI)
Obesity
Obesity <0.001 3.591 (2.725 - 4.733)
No Obesity Ref. 1

Based on the final logistic regression analysis results, the aOR and 95% CI of correlation between obesity and
hypertension were 3.6 (95% CI 2.72 - 4.73). It means that obese adolescents are statistically proven to be at a 3.6
times greater risk of developing hypertension than adolescents who are not obese.

DISCUSSION

In the results of the study, it was found that the difference between the crude OR and adjusted OR did not
reach >10%. Thus, it was stated that there were no variables that met the assumptions as confounders of the
association between obesity and hypertension in adolescents in this research.

The results showed that there is a significant correlation to the occurrence of hypertension in adolescents who
are obese. Adolescents with obesity are almost four times more likely to develop hypertension than adolescents who
are not obese or have a normal body mass index. These results are in line with research by Zaen, et al (2023) which
showed a significant relationship between obesity and hypertension in adolescents (aOR =4.53; 95% CI =3.10-6.61;
p <0.001), which means that obesity can increase the risk of hypertension in adolescents (14). The results were also
corroborated by the finding of a significant association between obesity and hypertension (aOR = 6.64; 95% CI 4.65-
9.49) among Lithuanian adolescents aged 12 to 15 years after adjusting for age and sex (19).

Obesity has been associated with a higher prevalence of hypertension. A study analyzing trends in adolescent
obesity found a consistent association between body mass index and systolic and diastolic blood pressure in both
genders. The study found mean systolic and diastolic blood pressure increased as BMI increased (systolic blood
pressure by 10 mmHg and diastolic blood pressure by 3-4 mmHg, p<0.001 for both). In multivariate analysis, every
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1 unit increase in BMI was associated with an increased risk of systolic blood pressure above 130mmHg in both men
(OR=1.108, 95% CI 1.107-1.110, p<0.001) and women (OR=1.114, 95% CI 1.139-1.146, p<0.001). BMI in
adolescents was significantly associated with systolic blood pressure and diastolic blood pressure in both sexes, both
in the normal weight and overweight groups (20). BMI in the obese category during adolescence significantly affects
blood pressure in adulthood, with a higher risk of hypertension in adulthood in obese individuals (21). Several studies
have also shown a high prevalence of hypertension in Portuguese adolescents, at 22% (22) and 34% (23).

Overweight and obesity in adolescents is a worldwide epidemic problem. An estimated 32% of adolescents are
overweight or obese (24). Adolescent overweight has been associated with comorbidities such as dyslipidemia,
nonalcoholic steatohepatitis, type 2 diabetes mellitus, obstructive sleep apnea, and hypertension (25). The causative
mechanisms of obesity-related hypertension include increased sympathetic nervous system activity, increased renal
sodium retention due to insulin resistance, or obesity-mediated inflammatory hyperinsulinemia (26). Overweight
adolescents show several traits, including levels of hormones and enzymes in the respiratory system, related to lipid
metabolism and inflammation that contribute to the development of hypertension (27). Factors such as dyslipidemia,
hyperinsulinemia, and family history of hypertension are indicative of the high risk of hypertension in obese
adolescents (28).

Hypertension is one of the ten most common chronic diseases in children, and the rate has been steadily
increasing in recent decades. Increasing evidence suggests that elevated blood pressure in childhood or adolescence is
associated with intermediate phenotypes and adverse cardiovascular disease in adulthood (11). The primary treatment
for obesity-related hypertension is weight loss with lifestyle changes in diet and physical activity. When lifestyle
changes are insufficient for control, pharmacologic therapy is needed to reduce cardiovascular morbidity and mortality
(26).

CONCLUSION

The results of this research indicate a significant correlation between obesity and hypertension in adolescents
aged 15-19 years in South Jakarta. This finding suggests an increase in the prevalence of hypertension in the future if
there is no obesity control for adolescents. Routine screening or early detection for hypertension should be done in
adolescents, especially in obese adolescents. Hypertension screening in adolescents is expected to involve parents
getting enough attention in routine screening activities. In addition, it is hoped that there will be collaborative efforts
or cooperation programs between school administrators and health service providers in providing education and health
promotion for school children, especially adolescents, to control hypertension and other non-communicable diseases.

SUGGESTION

Obesity is one of the risk factors that can be modified, namely through lifestyle changes to maintain an ideal
body weight or in the normal body mass index category. Adolescents must pay attention to the daily consumption of
sugar-salt-fat as recommended by the Indonesian Ministry of Health, which is 50 grams (4 tablespoons) - 5 grams (1
teaspoon) of salt - 67 grams (5 tablespoons). In addition, daily calorie burning is also needed through physical activity
or exercise, at least 30 minutes per day or 150-300 minutes per week. In addition, it is highly recommended to avoid
smoking behavior and cigarette smoke, as well as adequate rest.

REFERENCES
1. Ruddock JS, Goswami G. Obesity. In: Handbook of Outpatient Medicine: Second Edition [Internet]. 2nd ed.
Springer International Publishing; 2023. p- 211-23. Available from:

https://www.scopus.com/record/display.uri?eid=2-s2.0-85158978752&origin=scopusAl

2. CDC. Childhood Obesity Facts [Internet]. Centers for Disease Control and Prevention. 2022. Available from:
https://www.cdc.gov/obesity/data/childhood.html

3. Di Cesare M, Sori¢ M, Bovet P, Miranda JJ, Bhutta Z, Stevens GA, et al. The epidemiological burden of
obesity in childhood: a worldwide epidemic requiring urgent action. BMC Med [Internet]. 2019;17(1):212.
Available from: https://doi.org/10.1186/s12916-019-1449-8

4. Falkner B, Lurbe E, Schaefer F. High Blood Pressure in Children: Clinical and Health Policy Implications. J
Clin Hypertens [Internet]. 2010 Apr 5;12(4):261-76. Available from:
https://onlinelibrary.wiley.com/doi/10.1111/j.1751-7176.2009.00245.x

5. Ding W. Impact of obesity on kidney function and blood pressure in children. World J Nephrol [Internet].
2015:4(2):223. Available from: http://www.wjgnet.com/2220-6124/full/v4/i2/223.htm

6. Smith JD, Fu E, Kobayashi MA. Prevention and Management of Childhood Obesity and Its Psychological
and Health Comorbidities. Annu Rev Clin Psychol [Internet]. 2020 May 7;16(1):351-78. Available from:
https://www.annualreviews.org/doi/10.1146/annurev-clinpsy-100219-060201

Publisher: Fakultas Kesehatan Masyarakat, Universitas Muhammadiyah Palu



1618

MPPKI (June, 2024) Vol. 7 No. 6

7.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Yang Y, Min J, Chang L, Chai J, Song Z, Zha S, et al. Prevalence trends of hypertension among 9-17 aged
children and adolescents in Yunnan, 2017-2019: a serial cross-sectional surveillance survey. BMC Public
Health [Internet]. 2021;21(1):338. Available from: https://doi.org/10.1186/s12889-021-10258-1

CDC. High Blood Pressure in Kids and Teens [Internet]. Centers for Disease Control and Prevention. 2023.
Available from: https://www.cdc.gov/bloodpressure/youth.htm

Flynn JT. The Hypertensive Adolescent. Clin J Am Soc Nephrol [Internet]. 2019 Jul;14(7):1074—6. Available
from: https://journals.lww.com/01277230-201907000-00020

Shaumi NRF, Achmad EK. Kajian Literatur: Faktor Risiko Hipertensi pada Remaja di Indonesia. Media
Penelit dan Pengemb Kesehat [Internet]. 2019 Jul 19;29(2):115-22. Available from:
https://ejournal2.litbang.kemkes.go.id/index.php/mpk/article/view/1106

Zhao W, Mo L, Pang Y. Hypertension in adolescents: The role of obesity and family history. J Clin Hypertens
(Greenwich) [Internet]. 2021;23(12):2065-2070. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8696221/

Simbolon D, Yorita E, Talib RA. The Risk of Hypertension in Adulthood as a Consequence of Adolescent
Obesity. Kesmas Natl Public Heal J [Internet]. 2019;14(1):28-36. Available from:
https://journal.fkm.ui.ac.id/kesmas/article/view/2723/918

Rajinikanth B S, U S, Yadav S. Prevalence of Obesity and Its Relationship With Hypertension Among School-
Going Adolescents Aged 12-16 Years. Cureus [Internet]. 2023 Aug 5;15(8):1-7. Available from:
https://www.cureus.com/articles/171564-prevalence-of-obesity-and-its-relationship-with-hypertension-
among-school-going-adolescents-aged-12-16-years

Zaen NA, Tamtomo D, Ichsan B. Effects of Overweight and Obesity on Hypertension in Adolescents: A
Meta-Analysis. J Epidemiol Public Heal [Internet]. 2023;8(1):109-20. Available from:
https://www.jepublichealth.com/index.php?journal=jepublichealth&page=article&op=view&path%5B%5D
=575&path%5B%5D=320

Khoury M, Urbina EM. Hypertension in adolescents: diagnosis, treatment, and implications. Lancet Child
Adolesc Heal [Internet]. 2021 May;5(5):357-66. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S2352464220303448

BPS. Jumlah Penduduk Menurut Kabupaten/Kota di Provinsi DKI Jakarta (Jiwa), 2021-2023 [Internet].
Badan Pusat Statistik. 2023. Available from: https://jakarta.bps.go.id/indicator/12/1270/1/jumlah-penduduk-
menurut-kabupaten-kota-di-provinsi-dki-jakarta-.html

Riskesdas. Laporan Provinsi DKI Jakarta: Riskesdas 2018 [Internet]. Lembaga Penerbit Badan Penelitian dan
Pengembangan Kesehatan. 2018. 90 p. Available from: https://www.litbang.kemkes.go.id/laporan-riset-
kesehatan-dasar-riskesdas/

Widiasari PS. Obesitas Kaitannya dengan Hipertensi pada Penduduk Usia Produktif di Provinsi DKI Jakarta
Tahun 2018 (Analisis Data Surveilans Faktor Risiko Penyakit Tidak Menular Berbasis Posbindu PTM Tahun
2018) [Internet]. University of Indonesia; 2019. Available from:
https://lib.fkm.ui.ac.id/detail7id=13156 1 &lokasi=lokal

Dulskiene V, Kuciene R, Medzioniene J, Benetis R. Association between obesity and high blood pressure
among Lithuanian adolescents: a cross-sectional study. Ital J Pediatr [Internet]. 2014;40(1):102. Available
from: https://doi.org/10.1186/s13052-014-0102-6

Chorin E, Hassidim A, Hartal M, Havakuk O, Flint N, Ziv-Baran T, et al. Trends in Adolescents Obesity and
the Association between BMI and Blood Pressure: A Cross-Sectional Study in 714,922 Healthy Teenagers.
Am J Hypertens [Internet]. 2015 Sep;28(9):1157-63. Available from: https://academic.oup.com/ajh/article-
lookup/doi/10.1093/ajh/hpv007

Simbolon D, Yorita E, Talib RA. Consequences of Overweight and Obesity in Adolescence against the Risk
of Hypertension in Adulthood. Kesmas Natl Public Heal J [Internet]. 2019 Aug 1;14(1). Available from:
http://journal.fkm.ui.ac.id/kesmas/article/view/2723

E R, H B. Prevalence of hypertension in 13-year-old adolescents in Porto, Portugal. Rev Port Cardiol
[Internet]. 2005;24:1075-87. Available from:
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list uids=163
35282

Silva D, Matos A, Magalhaes T, Martins V, Ricardo L, Almeida H. Prevaléncia de hipertensao arterial em
adolescentes portugueses da cidade de Lisboa. Rev Port Cardiol [Internet]. 2012 Dec;31(12):789-94.
Available from: https:/linkinghub.elsevier.com/retrieve/pii/S0870255112002181

Siklar Z, Berberoglu M, Erdeve SS, Hacihamdioglu B, Ocal G, Egin Y, et al. Contribution of clinical,
metabolic, and genetic factors on hypertension in obese children and adolescents. J Pediatr Endocrinol Metab

Publisher: Fakultas Kesehatan Masyarakat, Universitas Muhammadiyah Palu



1619

MPPKI (June, 2024) Vol. 7 No. 6

25.

26.

27.

28.

[Internet]. 2011 Jan 1;24(1-2). Available from:
https://www.degruyter.com/document/doi/10.1515/jpem.2011.105/html

Harding S, Maynard MJ, Cruickshank K, Teyhan A. Overweight, obesity and high blood pressure in an
ethnically diverse sample of adolescents in Britain: the Medical Research Council DASH study. Int J Obes
[Internet]. 2008 Jan 19;32(1):82-90. Available from: https://www.nature.com/articles/0803662

Falkner B. Monitoring and management of hypertension with obesity in adolescents. Integr Blood Press
Control [Internet]. 2017 Nov;Volume 10:33-9. Available from: https://www.dovepress.com/monitoring-and-
management-of-hypertension-with-obesity-in-adolescents-peer-reviewed-article-IBPC

Mustafayeva AG. Mechanisms for the development of arterial hypertension in overweight adolescents and
young adults. Probl Endocrinol [Internet]. 2019 Sep 12;65(3):191-6. Available from: https://probl-
endojournals.ru/probl/article/view/9651

Rascher W, Kiess W, Korner A. High blood pressure in obese children and adolescents.
Bundesgesundheitsblatt - Gesundheitsforsch - Gesundheitsschutz [Internet]. 2013 Apr 23;56(4):492-9.
Available from: http://link.springer.com/10.1007/s00103-012-1638-5

Publisher: Fakultas Kesehatan Masyarakat, Universitas Muhammadiyah Palu



