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Abstract 
Hypertension in adolescents is an emerging public health concern, with its prevalence in Indonesia 
increasing from 3.11%–4.6% in 2005 to 8.3% in 2008, and it is predicted to continue rising annually. 
Adolescent hypertension often goes undetected, leading to severe health complications in adulthood if left 
uncontrolled and untreated. Several lifestyle factors, including physical activity, stress levels, and sleep 
duration, have been identified as potential contributors to the incidence of hypertension in adolescents. 
This study aims to analyze the relationship between physical activity, stress, and sleep duration with the 
incidence of hypertension among high school students in Palembang City.This research adopts an 
analytical cross-sectional study design, with a total sample of 467 high school students selected based on 
inclusion and exclusion criteria. Data were analyzed using the Chi-Square statistical test to determine 
associations between variables. The results indicate a significant relationship between physical activity 
and hypertension (p = 0.008), as well as between stress and hypertension (p = 0.005). However, no 
significant relationship was found between sleep duration and hypertension (p = 0.054) These findings 
suggest that low physical activity and high-stress levels contribute to hypertension in adolescents, 
emphasizing the need for preventive strategies such as promoting regular physical exercise and stress 
management programs in schools. Future research should explore longitudinal studies to assess the long-
term effects of adolescent hypertension, intervention-based research to determine the effectiveness of 
physical activity programs, and the potential role of sleep quality rather than duration in blood pressure 
regulation. This study highlights the importance of early lifestyle modifications to prevent hypertension-
related complications in adulthood. 
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Introduction  

Hypertension is a state of blood pressure values above normal, which are categorized into 
two types, namely primary or essential hypertension and secondary hypertension. The cause of 
primary hypertension is not known for sure and usually appears in adolescents aged 13 to 18 
years  (Saing, 2005a). Meanwhile, secondary hypertension is in the background due to conditions 
such as kidney disease, endocrine disease, heart disease and kidney disorders (Taler, 2008). 
Primary hypertension in adolescents is rarely detected, so in adulthood it can manifest badly due 
to uncontrolled and untreated (Saing, 2005b).  

The World Health Organization (2011) states that as many as one billion people in the world 
suffer from hypertension. In Indonesia, there has been an increase in the prevalence of 
hypertension, which in 2013 was 25.8% and then reached 34.1% in 2018 (Riskesdas, 2018). As 
well as the increase in the prevalence of hypertension in general, hypertension in children and 
adolescents has also increased in prevalence, from 3.11%-4.6% in 2005 then to 8.3% in 2008 in 
Indonesia (Depkes, 2008). Research conducted by Nurmayanti in 2014 in Jakarta, found that 
15.5% of high school teenagers experienced hypertension. Meanwhile, in Yusrizal's research in 
Pangkal Pinang in 2016, the incidence of hypertension among high school adolescents was 22.5%  
(Angesti et al., 2018a). 

Hypertension is caused by endogenous and exogenous factors. Endogenous factors are such 
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as hormones and genetics, while exogenous factors are cigarettes, nutrition, stressors and others. 
Exogenous factors or lifestyle are factors that can be controlled by humans. A healthy lifestyle 
can help prevent and slow down the increase in blood pressure values. Kania in his research 
published in (Angesti et al., 2018a), stated that lifestyle factors such as lack of sleep duration, 
stress and low physical activity can have an influence on the incidence of hypertension in 
adolescents. 

Insufficient sleep duration can lead to neuroendocrine disorders (Van Cauter et al., 2007). 
Stress as a component that is able to trigger an increase in sympathetic nerve activity (Robert M. 
Kliegman, 2004). Lack of physical activity can lead to low cardiorespiratory power  (Whyte, 
2006). These factors will have an influence on a person's blood pressure value. Research 
conducted by (Xu et al., 2014) in China showed a link between stress and hypertension in high 
school students, a study conducted by (Nasution et al., 2017) on students in North Sumatra 
regarding the duration of sleep that is lacking with the incidence of hypertension, as well as 
research conducted by Leary and Gidding which is published in (Pardede et al., 2017) showed an 
increase in systolic blood pressure in adolescents with low physical activity. 

Adolescents are the capital of nation building, so their condition must be prepared to remain 
excellent. Adolescents will be a burden on development in the future if they are not in prime 
condition (Agustini & Arsani, 2013). Research on the relationship between physical activity, 
stress and sleep duration and adolescent hypertension has never been conducted in the city of 
Palembang. This study was aimed at finding out the relationship between physical activity, stress 
and sleep duration and the incidence of hypertension in adolescents in high schools in Palembang. 

This study generally aims to determine the relationship between physical activity, stress 
and sleep duration and hypertension in high school adolescents in the city of Palembang. 

Adolescence according to WHO is a stage of development where humans reach the stage 
of physical maturity which is characterized by menstruation in women and wet dreams in men 
starting around the age of 10-18 years. Meanwhile, based on Law of the Republic of Indonesia 
Number 4 of 1979 article 1 chapter 1, adolescents are men or women who are less than 21 years 
old and have never been married (Pusat Data Dan Informasi Kementerian Kesehatan RI, 2017). 

Adolescents are divided into 3 stages, namely: Early Adolescence, Middle Adolescence 
and late adolescence. Early adolescence is in the age range of 10-14 years which is characterized 
by rapid physical growth and maturation and there are several psycholoigic changes such as 
identity crises and unstable psyche. Middle adolescence are in the age range of 15-17 years which 
is characterized by almost complete puberty growth and well-established emotional and 
psychological development such as paying close attention to appearance, attention to the opposite 
sex and being consistent with goals. Late adolesecence Starting at the age of 18 which is marked 
by preparation towards becoming an increasingly mature adult, including job clarification and 
internalization of the personal value system (Christie & Viner, 2005) 
 
Research Methods  
Type of Research 

The study was an analysis with  a cross-sectional study design  to determine the relationship 
between physical activity, stress and sleep duration and the incidence of hypertension in high 
school adolescents in Palembang.   
Time and Place of Research 

This research will be conducted from May 2019 to December 2019 at high schools in the 
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city of Palembang. 
Population and Sample 
Population 

The population in the study is divided into two, namely the target population and the 
affordable population. The target population in this study is high school teenagers in the city of 
Palembang. The affordable population is high school teenagers from 10% of Ulu High School 
and 10% of Ilir Palembang High School.  
Sample 

The sample in this study was taken from the research population, namely by taking data 
from all high school students in Palembang, namely SMAN 9, SMAN 8, SMAN 19, SMAN 22, 
SMAN 1, SMAN 2, SMAN 18, SMAN 13, SMAN 17, SMAN 3, SMA Muhammadiyah 1, SMA 
Xaverius 1 Palembang who met the inclusion and exclusion criteria. 
Sample Size 

Sample size calculation for analytical research with cross-section studies i.e. (Didik, 2013): 

𝑛 = 	
(Zα)!	x	PQ

𝑑!  

Information: 
n : Minimum number of samples 
Zα : alpha standard derivative (Zα value = 1.96 with 95% confidence level) 
P : the proportion of at-risk groups is 8.3% (Depkes, 2008b) 
Q : 1-P (proportion of non-risk groups) 
D : The limit of error or absolute precision is 0.025 

It is known that the sample size is 467 people. And 5% of the samples were added so that the total 
sample became 491 samples. 

The data collection process involved structured questionnaires, which were distributed to 
selected students to assess physical activity levels, stress levels, and sleep duration. Additionally, 
blood pressure measurements were conducted using a digital sphygmomanometer following 
standard clinical procedures to determine the incidence of hypertension. Further demographic 
and lifestyle data, including age, gender, family history of hypertension, and dietary habits, were 
recorded to control for potential confounding factors. The collected data were then analyzed using 
Chi-Square tests to examine statistical relationships between the independent variables (physical 
activity, stress, and sleep duration) and the incidence of hypertension. A p-value <0.05 was 
considered statistically significant in determining the associations among these variables. 
How to Sampling 

Samples were taken by the proportional stratified random sampling namely random 
sampling that is carried out gradually and proportionately (Sedgwick, 2015). Because the 
respondents in this study are high school teenagers in the city of Palembang, Arikunto (2008) 
stated that sampling was carried out proportionally as much as 10% of the total target population, 
where the target population in this study is teenagers in high schools in the city of Palembang. 
The percentage of 10% is based on the large number of population, which exceeds 100 people 
and adjusts to the time and manpower limitations of researchers. 

Proportional sampling is carried out by taking samples of the intended high school first, 
namely by dividing the Palembang area so that sampling becomes easier and the Seberang Ulu 
and Seberang Ilir Palembang areas are obtained. Then using a proportional percentage of 10%, 
schools were taken from 83 schools in Ulu and 36 schools in Din Ilir, then a total sample of 
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schools was obtained, namely 8 schools from Seberang Ulu and 4 schools from Seberang Ilir. 
The schools chosen are the schools with the highest number of students and sorted from the 
largest number of students to the least, 8 schools from Seberang Ilir are obtained, namely SMAN 
1, SMA Xaverius 1, SMA Muhammadiyah 1, SMAN 3, SMAN 2, SMAN 17, SMAN 13 and 
SMAN 18 while 4 schools from Seberang Ulu are SMAN 19,  SMAN 9, SMAN 22, SMAN 8. 
The school with the largest number of students is considered representative of the population. 
Furthermore, sampling is carried out in even smaller units, namely by determining the total 
number of student samples to be taken at each school and then followed by sampling students in 
each class in the school 

 
Results and Discussion  

This research was conducted from June to December 2019 in 12 schools in Palembang, 
namely SMAN 1, SMAN 2, SMAN 3, SMAN 8, SMAN 9, SMAN 13, SMAN 17, SMAN 18, 
SMAN 19, SMAN 22, SMA Muhammadiyah 1 and SMA Xaverius 1 Palembang through filling 
out the PAQ-A, PSS-10 questionnaire and sleep duration and blood pressure measurement 
preceded by informed consent before the study) and an explanation of the procedures for filling 
out the questionnaire and the blood pressure measurement procedure that will be carried out. 
There were a total of 491 samples at the beginning of the study. A total of 24 samples refused to 
sign informed consent so that the number of samples in this study was 467 samples. Of the 467 
samples, all of them met the inclusion criteria so that the number of research subjects obtained 
was as large as the calculation of the sample size formula. 
Univariate Analysis 
Distribution of Respondent Characteristics 

Based on data obtained from 467 research subjects, the highest age distribution is 16 years 
old (32.5%), while the least age distribution is 14 years old (16.9%). The most gender distribution 
data among high school teenagers in the city of Palembang is female (60.6%). High school 
teenagers in the city of Palembang have the most good physical activity distribution, which is 
63.2% which is determined based on the median value of the PAQ-A questionnaire of 60. There 
were 28.1% of adolescents with stress and as many as 72.4% of adolescents had less sleep 
duration.  The distribution of respondent characteristics can be seen in the following table 5.  

 
Table 5. Distribution of Frequency of Age, Gender, Blood Pressure, Physical Activity, Stress and 

Sleep Duration in High School Teenagers in the city of Palembang 
Distribution of Respondent 

Characteristics n Percentage (%) 

Age 
14 - <15 years old 
15 - <16 years old 
16 - <17 years old 
17 - <18 years old 

 
Gender 

Man 
Woman 

 
 

Physical Activity 
Less 

 
79 
150 
152 
86 
 
 

184 
283 

 
 
 

172 

 
16,9% 
32,1% 
32,5% 
18,5% 

 
 

39,4% 
60,6% 

 
 
 

36,8% 
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Bivariate Analysis 
The Relationship between Physical Activity and Hypertension 

From the group of high school adolescents with poor physical activity, 53 adolescents 
(30.8%) suffered from hypertension and 119 adolescents (69.2%) did not suffer from 
hypertension whereas, from the group of high school adolescents with good physical activity, 59 
adolescents (20%) suffered from hypertension while 236 adolescents (80%) did not suffer from 
hypertension. 

A p value of 0.008 was obtained so that it can be concluded that statistically there is a 
significant relationship between physical activity and hypertension with a PR value of 1.5, which 
means that high school teenagers with poor physical activity have a 1.5 times risk of suffering 
from hypertension. The relationship between physical activity and hypertension can be seen in 
the following table 6. 

 
Table 6. The Relationship between Physical Activity and Hypertension 

Physical Activity Blood pressure P value PR (95%CI)  

Hypertension No Hypertension    

n (%) N (%)    
Bad 
 
Good 

53 
 
59 

30,8% 
 
20% 

119 
 
236 

69,2% 
 
80% 

0,008 1,5 
(1,1-2,1) 

 

 
The Relationship between Stress and Hypertension 

Table 7 below presents data on the relationship between stress and hypertension. From the 
group of high school adolescents with stress, 43 adolescents (32.8%) suffered from hypertension 
and 88 adolescents (67.2%) did not suffer from hypertension whereas, from the group of high 
school adolescents who were not stressed, 69 adolescents (20.5%) experienced hypertension 
while 267 adolescents (75.2%) did not experience hypertension. 

The p-value obtained based on the results  of the Chi-Square  test is 0.005 so it can be 
concluded that statistically there is a significant relationship between stress and hypertension with 
a PR value of 1.6, which means that high school teenagers with stressful conditions have a 1.6 
times risk of suffering from hypertension.  
 
 

Distribution of Respondent 
Characteristics n Percentage (%) 

Good 
 

Stress 
Stress 

No Stress 
 

Sleep Duration 
Less 

Enough 

295 
 
 

131 
283 

 
 

338 
129 

63,2% 
 
 

28,1% 
71,9% 

 
 

72,4% 
27,6% 
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Table 7. The Relationship between Stress and Hypertension 

Stress Blood pressure  P value PR 
(95%CI) 

 

Hypertension No Hypertension     

N (%) N (%)     
Stress 
 
No Stress 

43 
 
69 

32,8 % 
 
20,5 % 

88 
 
267 

67,2 % 
 
79,5 % 

 0,005 1,6 
(1,2-2,2) 

 

 
The Relationship between Sleep Duration and Hypertension 

Table 8 below presents data on the relationship between sleep duration and hypertension. 
From the group of high school adolescents with insufficient sleep duration, 89 people (26.3%) 
suffered from hypertension and 249 adolescents (73.7%) did not suffer from hypertension 
whereas, from the group of high school adolescents with sufficient sleep duration, 23 adolescents 
(17.8%) suffered from hypertension while 106 adolescents (82.2%) did not suffer from 
hypertension. 

The p-value was 0.054, so it can be concluded that there is no statistically significant 
relationship between sleep duration and hypertension.  

 
Table 8. The Relationship between Sleep Duration and Hypertension 

Sleep Duration Blood pressure  P value 

Hypertension No Hypertension   

n (%) n (%) 
Less 
 
Enough 

89 
 
23 

26,3 % 
 
17,6% 

249 
 
106 

73,7% 
 
82,2% 

 0,054 

 
Discussion 
Distribution of Respondent Characteristics 

The highest age distribution was 16 years old (32.5%). This is in line with the increase in 
the number of adolescents aged 15-16 years in Indonesia who are enrolled in high school, which 
is 8.09% to 8.5% in 2013-2017 compared to other age groups (Kementerian Kesehatan RI, 2017). 
The results of a survey conducted by the Central Statistics Agency in 2017 in (Surhariyanto, 
2018), found that the School Participation Rate (APS) for children aged 13-15 years was 95.08% 
and for children aged 16-17 years was 80.26%, which indicates that the higher the age group, the 
lower the percentage of children attending school. 

Research data shows that the largest gender distribution among high school teenagers in the 
city of Palembang is female (60.6%). This is in accordance with data from the Central Statistics 
Agency, (2014) which states that the distribution of the population in the city of Palembang at 
the age of 13-18 years is 77,068 people for women and 75,096 people for men. So it can be 
concluded that the population of adolescent girls in the city of Palembang is more than men.  

Based on data obtained from 467 research subjects, it is known that more high school 
teenagers in the city of Palembang (63.2%) have good physical activity. Quoting Djoko's 
statement in (Aini, 2014), this is because high school teenagers are categorized as individuals 
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who are active in activities, in addition to the existence of physical education or sports activities 
applied in schools make the distribution of good physical activity more dominant among 
teenagers. Literature studies conducted by (Bauman et al., 2012) and research conducted by 
(Veugelers & Fitzgerald, 2005) In 5200 children, it was also shown that policies enacted in 
schools helped to increase the distribution of good physical activity among school-age 
adolescents.  

From the results of the study, as many as 131 high school teenagers were classified as 
stressed (28.1%) and 336 high school teenagers (71.9%) were classified as not stressed. The small 
number of adolescents who experience stress indicates that in adolescence, the problems and 
obstacles experienced are not so great that they can trigger stressful situations. The stress 
experienced by an individual is related to how the individual interprets an event that is being 
faced (Chen et al., 2004). Each individual has different endurance and adaptation to exposure to 
the stress of life experienced, where in the research subject the biological and physiological 
adaptation process is stable (Carissa A. Low, Phd, Kristen Salomon, Phd, And Karen A. 
Matthews, 2009). These results are in line with research (Jayashri et al., 2015) in 495 adolescents 
aged 10-19 years who were conducted in Hospital & Research Centre of Department Community 
Medicine which found that as many as 305 adolescents were classified as normal and 190 
adolescents were classified as stressed  

A total of 338 high school teenagers (72.4%) had insufficient sleep duration and 129 high 
school teenagers (27.6%) had sufficient sleep duration. The prevalence of sleep disorders in 
adolescents tends to increase every year. Research conducted by (Ohida et al., 2004) found that 
the prevalence of sleep disorders that occurred in junior high and high school students varied 
greatly, ranging from 15.3% to 39.2%. Research (LeBourgeois et al., 2005) in adolescents in Italy 
and America shows that one of the components of good sleep quality is sufficient sleep duration. 
According to (Hansen et al., 2005) School schedules are one of the causes of lack of sleep in 
adolescents. The occurrence of sleep quality disorders is caused by changes in sleep schedules on 
holidays. In addition, the large number of adolescents with less sleep duration is likely to be 
related to lifestyle factors such as use of Gadgets Where to use Gadgets excessively has an impact 
on decreasing sleep quality, one of which is sleep duration (Amelia & Ramdani, 2019). Use 
Gadgets in adolescents in Indonesia has increased in line with technological advances, where as 
many as 83% of adolescents use Gadgets more than 5 hours in one day and as many as 68.2% 
use it shortly before bed  (Amelia & Ramdani, 2019; Purniti, 2011). Use Gadgets Just before 
bedtime can decrease the production of melatonin which functions as a regulator of sleep 
circadian rhythms. The decrease in melatonin has an impact on sleep quality, one of which is the 
reduction in sleep duration (Purniti, 2011b).  
The Relationship between Physical Activity and Hypertension  

The results of the Chi-square  statistical test found that there was a significant relationship 
between physical activity and hypertension in high school adolescents in the city of Palembang 
with a value of p = 0.008 (p < 0.05), so the hypothesis of this study was accepted. Good physical 
activity has an impact on the condition of the heart rate, breathing and blood vessels. The 
enlargement of the heart muscle that occurs results in the blood content of the whole body being 
pumped more effectively.  

These results are in line with research conducted by (Fitriana et al., 2013; Huai et al., 2013; 
Leary et al., 2015) that good physical activity is able to reduce blood pressure values in 
adolescents, where there are similarities between physical activity classification indicators using 
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qualitative Physical Activity to the research conducted. Results of a literature study conducted by 
(Strong et al., 2005) In 850 articles also found the fact that regular physical activity can lower 
blood pressure. 

However, the results obtained are contrary to previous research. The study was conducted 
by Insani et al. (2010) on 73 adolescents aged 15-18 years. This is because there are differences 
in methods in categorizing physical activity, where in the research conducted by Insani et al. 
(2010), the standard instrument in categorizing physical activity is the global physical activity 
qualifier, different in this study where the categorization is based on the qualitative physical 
activity specifically for children and adolescents.  Pires et al. in a study conducted by Tsioufis 
(2010) stated that although good physical activity has a positive impact on health, some of the 
latest research results in the last decade show development and differences in results, especially 
in adolescents from various ethnicities.  
The Relationship between Stress and Hypertension  

The results of the Chi-square  statistical test showed that there was a significant relationship 
between stress and hypertension with a value of p = 0.005 (p < 0.05) which indicates that the 
hypothesis in this study was accepted. Stressors that occur for a long time will result in a gradual 
and persistent increase in blood pressure (Kliegman, 2004). Stress will activate the hypothalamus 
and affect the neuroendocrine system, namely the sympathetic system and the adrenal cortex 
system. The sympathetic nervous system responds to nerve impulses from the hypothalamus by 
activating the organs under its control, one of which is an increase in heart rate. Corticotrophin 
Releasing Factor (CRF) will be released from the hypothalamus towards the bloodstream until it 
reaches the pituitary gland which is located under the hypothalamus. Furthermore, CRF will 
stimulate the release of adenocorticotrophin hormone (ACTH) by the pituitary, which will later 
function to stimulate the adrenal glands to release various hormones (Lisdiana, 2012). The adrenal 
medulla will release epinephrine and norepinephrine into the bloodstream. Adrenaline, thyroxine, 
and cortisol as the main stress hormones will increase in number and have an effect on the 
homeostasis system. Adrenaline works against an increase in heart rate, and blood pressure 
(Subramaniam, 2017). 

Studies conducted in Poland, studies conducted on adolescents aged 15-24 years in Texas 
and studies on children aged 5-7 years in Amsterdam found the fact that life stress can affect 
blood pressure values (Saputri, 2010; Shipp et al., 2019; van Dijk et al., 2012). In a study 
conducted by Carissa et al., (2009) on 213 adolescents aged 14-16 years in Pittsburgh, 
Pennsylvani found the fact that exposure to stress was able to have an impact on increasing 
cardiovascular reactivity. However, some studies found different results. Jayashri et al. (2015) in 
their study did not find a relationship between stress and hypertension in adolescents, this is due 
to differences in stress level measurement instruments, where in the study used interview 
techniques about situations that respondents subjectively felt such as anxiety when starting an 
exam, anxiety about the death of parents and others that cannot be measured so that there can be 
bias in determining the level stress in the study.  
The Relationship between Sleep Duration and Hypertension  

From the results of statistical tests Chi-square The value of p = 0.054 was obtained so that 
it can be concluded that statistically there is no significant relationship between sleep duration 
and hypertension, so the hypothesis of this study is rejected. These results are in line with research 
conducted by  (Bayer et al., 2009) In 7701 children aged 3-10 years in Germany found that less 
sleep duration was not associated with hypertension. Drastic increases in blood pressure occur in 
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certain people who are sensitive to reduced sleep time. Research conducted by (Wells et al., 2008) 
In 4452 adolescents aged 10-12 years in Brazil found no association between sleep deprivation 
and hypertension. This study found that insufficient sleep duration cannot be associated with 
changes in physical activity and obesity which is a risk factor for hypertension in adolescents, in 
contrast to adulthood where less sleep duration can be associated and has an influence on physical 
activity and obesity which is one of the factors that cause hypertension (Wells et al., 2008). 
Research conducted by (Shaikh et al., 2010) In 489 adolescents in India aged 16-19 years, there 
was also no association between the duration of sleep deprivation and hypertension. In the study, 
it was found that adolescents with less sleep duration tend to have good physical activity, this is 
what is able to balance blood pressure conditions as well as in adolescents with sufficient sleep 
duration. Meanwhile, according to Paciência et al., (2013) hypertension in adolescents is 
generally associated with individuals with excessive sleep time and low physical activity, while 
the explanation of the mechanism of excessive sleep that causes a direct increase in blood pressure 
has not been clearly discussed in most studies that have been conducted. 

This result contradicts several previous studies, namely in adolescents in Depok and 
adolescents at SMA Negeri 2 Lhoksumawe which found a meaningful relationship between lack 
of sleep duration and hypertension (Angesti et al., 2018b; Sabiq & Fitriany, 2016; Shaikh et al., 
2010). According to Gottlieb et al., (2006) the duration of sleep is insufficient, able to increase 
systolic blood pressure by 4-5mmHg.  
Research Limitations 

The researcher did not observe the variables of physical activity, stress and sleep duration 
over a long period of time to find out how long the relationship between exposure to variables 
and hypertension in high school adolescents in the city of Palembang was more specific. In 
addition, this study uses a questionnaire instrument as a tool to think about quite a large number 
of respondents who cannot remember well about physical activity and sleep duration during the 
previous week, but this limitation can be minimized by provoking the respondents' memory by 
describing the physical activity, sleep duration and condition of the respondents. 
 
Conclusion 

The findings of this study indicate a significant relationship between physical activity and 
hypertension in high school adolescents in Palembang, where adolescents with low physical 
activity levels have a 1.5 times higher risk of developing hypertension compared to those with 
adequate physical activity. Additionally, stress levels were also found to be significantly 
associated with hypertension, with stressed adolescents having a 1.6 times higher risk of suffering 
from hypertension than their non-stressed counterparts. However, no significant relationship was 
found between sleep duration and hypertension, suggesting that sleep duration alone may not be 
a direct contributing factor to increased blood pressure in adolescents. 

These results emphasize the need for preventive strategies, particularly through promoting 
regular physical activity and stress management programs in schools to reduce the risk of 
hypertension in adolescents. Future research should explore the long-term impact of lifestyle 
modifications, including exercise interventions and stress reduction techniques, on adolescent 
blood pressure regulation. Additionally, further studies should investigate the role of sleep quality 
rather than just duration, as well as other potential lifestyle and genetic factors that may contribute 
to hypertension in adolescents. Expanding research across different demographic groups and 
geographic regions will also provide a broader understanding of hypertension risk factors in 
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young populations, aiding in the development of more effective public health policies and 
intervention programs. 
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