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Abstract 

Background: Hypertension in adolescents is becoming an increasingly important health issue because it can 

continue into adulthood and increase the risk of cardiovascular disease later in life. The purpose of this study was 

to determine the prevalence of hypertension and pre-hypertension and to analyze the related factors in adolescents 

in peri-urban areas. 

Methods: This study used a cross-sectional design conducted in October 2023 on 40 Christian Junior High School 

4 Mebung students in Alor Regency. The sample selection was purposive, with inclusion criteria of 13–16 years 

old. Data were collected using structured questionnaires, interviews, and blood pressure measurements. Blood 

pressure was measured three times to ensure the accuracy of the measurement results. Data analysis included 

univariate analysis to describe the characteristics of the respondents and chi-square test to assess the relationship 

between independent variables (sodium intake, physical activity, parental history of hypertension, sleep duration, 

sleep quality, and stress) with hypertension status. 

Results: Pre-hypertension prevalence was 30%, and hypertension was 20%. Three factors showed a significant 

relationship with hypertension: a history of hypertension in the father (p-value = 0.038), high sodium intake (p-

value = 0.002), and sleep duration of less than 8 hours (p-value = 0.001). Other factors, such as a history of 

hypertension in the mother, physical activity, sleep disorders, and stress, did not show a significant relationship. 

Conclusion: Hypertension in adolescents in peri-urban areas is related to genetic factors and lifestyle behavior. 

Prevention efforts need to be focused on low-sodium nutritional education, adequate sleep management, and 

routine blood pressure screening in schools. 
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INTRODUCTION

Non-communicable diseases (NCDs) are currently the leading cause of death globally, including 

in developing countries where the burden of disease has shifted from infectious diseases to non-

communicable conditions.1 NCDs now account for 41 million deaths annually, representing nearly 7 

out of 10 deaths worldwide. The majority of these deaths are caused by cardiovascular diseases, which 

affect all age groups, countries, and geographic regions.2 Hypertension is a major contributor to 

cardiovascular disease and premature mortality worldwide. Its prevalence continues to rise, particularly 

in low and middle-income countries. Estimates indicate that 31.1% of adults, or approximately 1.39 

billion people globally, suffer from hypertension.3 Variations in risk factors, such as high sodium intake, 

unhealthy diets, obesity, alcohol consumption, and physical inactivity, contribute to regional 

heterogeneity in hypertension prevalence. Despite the increasing prevalence, awareness, treatment, and 

healthcare-seeking behavior, blood pressure control remains low, especially in developing countries.4 

Hypertension, or high blood pressure, is a systolic blood pressure exceeding 140 mmHg and/or 

a diastolic pressure over 90 mmHg on two separate measurements. Prolonged elevation in blood 

pressure  increases  the risk  of  kidney, heart, and brain damage if not detected early.5 Hypertension is   
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now increasingly identified not only in adults but also in adolescents. This is concerning, as adolescent 

hypertension can persist into adulthood and significantly increase morbidity and mortality risks. 

Although less common than in adults, substantial evidence indicates that adult hypertension often 

originates during childhood and adolescence.6 

Blood pressure during childhood serves as a strong predictor of adult blood pressure. The 

estimated prevalence of hypertension among children is approximately 1–2% in developed countries. 

A study conducted in the United States found a significant rise in systolic and diastolic blood pressure 

among youth, due to various contributing factors.7 In Indonesia, it is reported that one in ten adolescents 

and young adults suffer from hypertension, with adolescent hypertension rates of 8% and 12%, 

respectively.8 

According to the 2018 Indonesia Basic Health Research survey, the number of hypertension cases 

in East Nusa Tenggara Province reached 76,130, representing approximately 7.2% of the total 

population.9 More recent data from Oebobo indicate a hypertension prevalence of 10.1% among 

adolescents aged ≥15 years, with an estimated 19,474 adolescents affected.10 This figure is projected to 

rise, contributing to the growing burden of adult hypertension. 

Although adult hypertension has long been recognized as a public health concern, childhood and 

adolescent hypertension often receive less attention. Elevated blood pressure in children frequently goes 

undiagnosed. While blood pressure measurement is a routine vital sign in adult health assessments, it 

is rarely performed in children and adolescents. The diagnosis of hypertension in children is complex, 

as normal blood pressure values in children and adolescents vary. They depend on age, gender, and 

height percentile.11 This complexity contributes to a significant underdiagnosis of both hypertension 

and prehypertension in the pediatric population.12 

Adolescent hypertension is a multifactorial health problem influenced by environmental and 

genetic factors. If left untreated, early-onset hypertension can lead to serious long-term health 

consequences, including physiological disturbances that increase the risk of complications such as 

stroke.13 Given this age group's often asymptomatic nature of high blood pressure, early detection 

through systematic screening is critical. Routine blood pressure screening in schools allows for proper 

identification of individuals at risk so that early intervention strategies can be put in place, which may 

include lifestyle modifications and clinical monitoring to prevent disease progression.14 

Mebung is classified as a peri-urban area, a transitional area between rural and urban areas 

undergoing simultaneous spatial, social, and ecological transformation. Although Mebung is still 

classified as a village administratively, the community has faced challenges commonly found in peri-

urban areas, such as unequal access to basic services such as clean water, sanitation, health facilities, 

and proper nutrition. This study aimed to determine the prevalence rate of hypertension and pre-

hypertension and factors associated with the incidence of hypertension in adolescents living in peri-

urban areas. 

 

METHOD 

Participants and Study Design 

This study used a cross-sectional design conducted at Christian Junior High School 4 Mebung, 

Alor Regency, in October 2023. This school was selected based on the researcher's consideration of 

determining the incidence of hypertension and prehypertension in adolescents in suburban areas. This 

area was chosen because it is a peri-urban area experiencing a lifestyle transition from rural to urban. 

The population in this study were all students of Christian Junior High School 4 Mebung and 40 students 

were selected as respondents using a purposive sampling method with inclusion criteria aged 13-16 

years, had no history of chronic diseases other than hypertension, and were willing to take part in all 

stages of the study by providing written informed consent. 

 

Measurements and Procedure 

Data collection was carried out by interviews using questionnaires and direct measurements. The 

data collected using questionnaires were respondents' characteristics, sodium intake, physical activity, 

sleep quality and duration, stress, and history of hypertension in parents. In contrast, the school provided 

other  quantitative  data, such  as  height  and  weight. Blood pressure data were obtained by measuring  
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students' blood pressure using a calibrated digital tensiometer. Trained health workers took 

measurements three times. If there is a difference in the results of the first and second measurements, 

this is done to ensure accuracy. 

The blood pressure readings were then classified according to established pediatric standards. 

Normal blood pressure was defined as an average systolic and diastolic blood pressure below the 90th 

percentile for age, sex, and height; prehypertension was defined as an average systolic or diastolic blood 

pressure between the 90th and 95th percentiles; stage 1 hypertension was defined as a reading above 

the 95th percentile to 5 mmHg above the 99th percentile; and severe hypertension was classified when 

the reading exceeded five mmHg above the 99th percentile.15 

Sodium intake data were measured using the semi-quantitative Food Frequency Questionnaire 

(SQFFQ) adapted to local high-sodium foods; physical activity was collected using the Physical 

Activity Questionnaire for Adolescents (APAQ), classified as physically active or inactive. Sleep 

quality and duration were measured by questions about the number of hours of sleep at night and sleep 

disorders experienced in the past week. Perceived stress was measured using the Perceived Stress Scale 

(PSS) and categorized into “perceived stress” and “no perceived stress.” PSS is one of the most widely 

used instruments to measure perceived stress in adolescents. Data on the history of hypertension of 

parents, in this case, the father and mother, were obtained through direct confirmation from the 

respondents. 

 

Statistical Analysis and Ethical Clearance 

The analysis used in this study was univariate and bivariate. Data was analyzed using statistical 

software. Univariate analysis was conducted to obtain a description of the characteristics of the 

respondents. Bivariate analysis was used to determine the relationship between independent variables 

such as sodium intake data, physical activity, sleep quality, sleep duration, stress, and history of 

hypertension of parents with hypertension. This study has received ethical approval, which was 

obtained from the Health Research Ethics Committee of the Faculty of Public Health, Nusa Cendana 

University, Number: 452/KEPKFKMUNDANA/2023. 

 

RESULT 

The sociodemographic characteristics of the respondents showed quite a significant variation in 

age distribution among the 40 participants. The majority of respondents were aged 14 and 15 years. 

Regarding gender, female students constituted the majority, with 21 individuals (52.5%), while male 

students accounted for 19 individuals (47.5%). As shown in Table 1, most respondents were in the 14–

15 age range. Furthermore, Table 1 also indicates that most respondents were of Alor ethnicity, 

comprising 35 individuals (87.5%), while only five (12.5%) belonged to other ethnic groups. 

In Table 1, 23 respondents (57.5%) stated that their father did not have hypertension. These 

findings suggest that nearly half of the adolescents surveyed had a paternal history of hypertension. 

Regarding maternal history, the majority of respondents (65%) stated that their mothers did not have a 

history of hypertension. This result implies that the prevalence of maternal hypertension among 

respondents is slightly lower compared to paternal hypertension. 

Based on Table 1, it was found that out of 40 adolescent respondents, the majority had a low 

sodium intake (77.5%). In terms of physical activity, most respondents were physically active (92.5%). 

This study also assessed the respondents' sleep duration. The majority reported an adequate sleep 

duration of ≥8 hours per day (65%, or 26 individuals. Most respondents (92.5%) stated they did not 

experience sleep disturbances. In addition, 90% of respondents reported that they did not experience 

stress. 

According to Table 2, blood pressure among adolescents was measured and classified into three 

categories: normal, prehypertensive (Pre-HT), and hypertensive (HT). Table 2 showed that 20 

adolescents (50%) had normal blood pressure. Meanwhile, 12 respondents (30%) were classified as 

prehypertensive, with blood pressure values at the upper threshold compared to the normal group. In 

addition, eight adolescents (20%) were identified as hypertensive, exhibiting significantly higher blood 

pressure levels than the other two groups. The average systolic blood pressure among adolescents in 

the hypertensive category was 121 ± 10.73 mmHg, while the average diastolic pressure was 79 ± 9.1 

mmHg. 
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Table 1. Sociodemographic and Lifestyle among Adolescents 

Variable N Percentage (%) 

Age   

13 4 (10%) 10 

14 16 (40%) 40 

15 16 (40%) 40 

16 4 (10%) 10 

Gender   

Boys 19 (47.5%) 47.5 

Girls 21 (52.5%) 52.5 

Ethnic   

Alor 35 (87.5%) 87.5 

Others 5 (12.5%) 12.5 

Hypertensive father  

Yes 17 (42.5%) 42.5 

No 23 (57.5%) 57.5 

Hypertensive mother   

Yes 14 (35%) 35 

 No 26 (65%) 65 

Dietary Sodium Intake   

High 9 (22.5%) 22.5 

Low 31 (77.5%) 77.5 

Physical Activity   

Less Active 3 (7.5%) 7.5 

Active 37 (92.5%) 92.5 

Sleep Duration   

Inadequate (< 8 hours) 14 (35%) 35 

Adequate ( ≥ 8 hours) 26 (65%) 65 

Sleep Disorders    

Yes 3 (7.5%) 7.5 

No 37 (92.5%) 92.5 

Perceived Stress   

Yes 4 (10%) 10 

No 36 (90%) 90 

 

Table 2. Blood Pressure Levels in Adolescents 

Blood Pressure Level N (%) 
Systolic Blood 

Pressure 

Diastolic Blood 

Pressure 

Normal 20 (50%)  

Pre-Hypertension 12 (30%)           121±10.73                   79 ± 9.1 

Hypertension 8 (20%)   

 

Table 3 also shows that of the 19 male respondents, nine respondents (47.4%) had normal blood 

pressure, five people (26.3%) were in the prehypertension category, and five others (26.3%) had  

hypertension. Meanwhile, of the 21 female respondents involved in this study, 11 people (52.4%) had 

normal blood pressure, seven people (33.3%) were in the prehypertension category, and three people 

(14.3%) were in the hypertension category. Generally, the proportion of women with normal blood 

pressure (52.4%) is greater than that of men (47.4%). Likewise, the proportion of prehypertension is 

higher in women (33.3%) than in men (26.3%). Conversely, the prevalence of hypertension is higher in 

men (26.3%) than in women (14.3%).
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Table 3. Distribution of Blood Pressure by Gender 
Gender Normal Prehypertension Hypertension Total 

Male 9 (47.4%) 5 (26.3 %) 5(26.3%) 19 (100) 

Female 11(52.4%) 7 (33.3%) 3(14.3%) 21(100%) 

 

Based on the analysis results presented in Table 4, several factors related to hypertension in 

respondents were found. The results of the chi-square test showed that three variables were significantly 

associated with hypertension in adolescents, namely, a history of hypertension in the father, sodium 

intake, and sleep duration. In the group of adolescents who had fathers with a history of hypertension, 

more did not experience hypertension (64.7%) compared to those who had hypertension (35.3%). 

Furthermore, in the group of adolescents whose fathers did not have a history of hypertension. The 

proportion of those who experienced hypertension was much smaller (8.7%) compared to those who 

did not experience hypertension (91.3%). Although the majority of adolescents with hypertensive 

fathers did not experience hypertension, the proportion of the group of adolescents who experienced 

hypertension was the highest in the group of adolescents who had fathers with a history of hypertension. 

This finding indicates the potential for a genetic or hereditary component related to high blood pressure 

(p-value = 0.038). Sodium intake also showed a significant relationship with hypertension. Adolescents 

with high sodium intake experienced hypertension more (55.6%) compared to those who did not 

experience hypertension (44.4%). In contrast, in adolescents with low sodium intake, the majority did 

not experience hypertension (90.3%), and only 9.7% experienced hypertension. These results indicate 

that the proportion of hypertension is much higher in adolescents with high sodium intake and support 

evidence that there is a relationship between excessive sodium consumption and high blood pressure. 

 

Table 4. Factors Associated with Hypertension 

Variable 
Hypertension 

p-value 
Yes No 

Hypertensive father    

Yes 6 (35.3%) 11 (64.7%) 0.038* 

No 2 (8.7%) 21 (91.3%)  

Hypertensive mother    

Yes 3 (21.4%) 11 (78.6%) 0.868 

No 5 (19.2%) 21 (80.8%)  

Dietary Sodium Intake    

High 5 (55.6%) 4 (44.4%) 0.002* 

Low 3 (9.7%) 28 (90.3%)  

Physical Activity    

Less Active 1 (33.3%) 2 (66.7%) 0.548 

Active 7 (18.9%) 30(81.1%)  

Sleep Duration    

Inadequate (< 8 hours) 7 (50%) 7 (50%) 0.001* 

Adequate ( ≥ 8 hours) 1 (3.8%) 25 (96.2%)  

Sleep Disorders    

Yes 0 3 (100%) 0.368 

No 8 (21.6%) 29 (78.4%)  

Perceived Stress    

Yes 1 (25%) 3 (75%) 0.792 

No 7 (19.4%) 29 (80.6%)  

*p-value < 0,05

 

In addition, inadequate sleep duration is also significantly associated with hypertension (p = 

0.001). Among adolescents with a sleep duration of less than 8 hours per night, the proportion of those 

who experience hypertension and those who do not experience hypertension is the same. Meanwhile, 

in adolescents with a sleep duration of ≥ 8 hours, only 3.8% experienced hypertension, while 96.2% did 

not experience hypertension. The proportion of hypertension was higher in the group of adolescents 
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who had a sleep duration of less than 8 hours. These findings also indicate that a lack of sleep is an 

important factor contributing to hypertension in adolescents. Other variables examined in this study, 

including maternal hypertension history, physical activity, sleep disturbances, and perceived stress, did 

not show a statistically significant relationship with high blood pressure, because the p-value exceeded 

0.05. Nevertheless, these factors remain relevant in preventing adolescent hypertension and should be 

considered in broader health promotion strategies (Table 4).  

 

DISCUSSION 

Prevalence Hypertension 

This study found that the prevalence of high blood pressure among adolescents in the peri-urban 

area of Mebung was high, with 30% classified as pre-hypertensive and 20% hypertensive. This suggests 

that half of the adolescent population studied had blood pressure levels above the standard threshold, a 

proportion that cannot be ignored from a public health perspective. This figure is also higher than the 

prevalence of hypertension reported in national surveys. Data from the Indonesian Health Survey in 

2023 showed that the prevalence of hypertension in adolescents was 8%.16 

The high proportion of hypertension and pre-hypertension in peri-urban areas reflects that 

environmental and socio-economic characteristics in peri-urban areas have undergone a shift where 

traditional lifestyles are rapidly shifting towards more urbanized behaviors, including dietary changes 

and increased exposure to stress, reduced physical activity in the absence of improved infrastructure 

and adequate health services. This study is in line with Twinamasiko et al. findings that peri-urban areas 

are experiencing significant changes in lifestyle, including increased consumption of processed and fast 

foods and decreased physical activity.17  

In addition, the lack of routine blood pressure checks in adolescents contributes to the 

underdiagnosis of hypertension, as many cases are asymptomatic until complications arise. The fact 

that 50% of the respondents in this study were already categorized as hypertensive and pre-hypertensive 

indicates the urgent need for early detection and preventive interventions in school settings, especially 

in transitional areas such as peri-urban areas. 

 

Hypertensive Father and Hypertension 

Parental history of hypertension, particularly paternal history, is recognized as a genetic 

predisposition for elevated blood pressure. Hypertension is influenced not only by sociodemographic 

and lifestyle factors, but also by hereditary components. A study conducted by Metoki and Kuriyama 

found that children with one hypertensive parent have about two times the risk of developing 

hypertension. In contrast, children with two hypertensive parents have more than four times the risk 

compared to children of normotensive parents.14  

This study found a significant association between paternal hypertension and a higher prevalence 

of hypertension among adolescents, compared to those whose fathers did not have a history of 

hypertension. These findings provide evidence that paternal genetic factors contribute to an increased 

risk of hypertension in offspring. A study conducted by Wang et al. demonstrated that individuals with 

a hypertensive father had a 1.5 to 2 times higher risk of developing hypertension. This condition was 

also linked to elevated blood pressure levels in the children. This assertion is supported by Kanchan et 

al., who concluded that a hypertensive family history is both a predictor and a risk factor for 

hypertension. The study emphasized that multiple genes determine hypertension and that the heritability 

of hypertension varies from 30% to 60%.15 Similarly, a study conducted in Indonesia reported that 

adolescents with hypertensive parents tended to have higher blood pressure, with a stronger association 

observed when the father was the affected parent.8 

In many traditional societies, fathers often serve as central figures in the family, influencing their 

children's dietary patterns and lifestyle behavior. Male adolescents, in particular, tend to emulate their 

fathers' habits, such as consuming salty fish, chili sauces, or adding salt to meals, which may contribute 

to similar health risks. Whelton et al. found that adolescents will likely imitate their parents’ dietary 

patterns, physical activities, and overall lifestyle behaviors. Moreover, he emphasized that while family 

history remains a significant risk factor, environmental and behavioral influences may exert a more 

substantial effect than genetic predisposition.20  
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Hypertensive Mother and Hypertension 

Hypertension is a multifactorial condition influenced by genetic and environmental factors. 

Parental hypertension has been identified as one of the key determinants in its development. The 

inheritance mechanism involves complex interactions between genetic variants and familial lifestyle 

behaviors. Moreover, specific genetic variants may be more strongly expressed through the paternal 

line, particularly those related to the renin-angiotensin system and blood pressure regulation. This 

supports the current study’s finding, showing a stronger association between paternal hypertension and 

adolescent blood pressure than maternal history. 

This study found no significant association between maternal hypertension and adolescent 

hypertension. Although some mothers may have a history of hypertension, if the children do not imitate 

their lifestyle behaviors, the statistical association becomes weaker. In addition, maternal hypertension 

may be underreported, either due to the mother's reluctance to disclose her condition or due to limited 

family awareness regarding health status. In traditional communities, greater attention is often given to 

the father's health as the primary breadwinner, who is also more likely to receive medical treatment 

when ill. The lack of routine blood pressure screening for mothers and limited access to healthcare 

services may also contribute to the underdiagnosis of maternal hypertension. A study by Bonsang et al. 

found that women were more likely than men to report false-negative hypertension, meaning they had 

hypertension but did not report it.17 

 

Dietary Sodium Intake and Hypertension 

Sodium intake refers to the amount of sodium consumed through food, primarily from table salt 

and processed foods. A study by Yuan et al. found that higher sodium intake was associated with 

increased systolic and diastolic blood pressure, as well as a higher risk of heart failure and 

hypertension.18 In this study, sodium intake was categorized into high and low. The results demonstrated 

that adolescents with high sodium intake had a greater proportion of elevated blood pressure than those 

with lower intake. A statistically significant association was found between sodium intake and 

hypertension. These findings indicate that the higher the sodium intake, the greater the risk of elevated 

blood pressure. 

The results of this study are consistent with the findings of Afsin et al., who reported that high 

sodium intake is a significant risk factor for cardiovascular disease, including hypertension.19 Similarly, 

He et al. observed a direct correlation between increased sodium intake and the prevalence of 

hypertension.20 Excessive sodium intake can lead to fluid retention, increased plasma volume, and 

elevated blood pressure. Globally, high sodium intake is estimated to contribute to 1.6 million deaths 

annually due to cardiovascular diseases, particularly hypertension.21 

High sodium intake among respondents in this study may be linked to traditional cooking practices 

and dietary patterns in their community. The respondents were part of a coastal population where high-

salt consumption is typical. This is mainly due to conventional fish preservation methods that involve 

salting, which increases the sodium content of daily meals. Similar findings have been reported in other 

studies conducted in coastal regions, where a high-salt diet, such as salted fish, was correlated with 

increased blood pressure among local populations.22 

 

Physical Activity and Hypertension 
Physical activity is one of the key determinants in controlling blood pressure and preventing 

hypertension. Physiologically, physical activity helps improve heart performance, repair endothelial 

dysfunction, reduce peripheral vascular resistance, and stress.23 Physical activity (PA) may promote 

long-term weight loss, minimize muscle sympathetic nerve activity, and improve cardiovascular 

health.24, 25   

The findings of this study showed no significant association between physical activity and 

hypertension. This result suggests that, within the studied population, physical activity has not 

consistently emerged as a variable influencing blood pressure levels despite its continued clinical 

relevance. Whether they were hypertensive or normotensive, most respondents were physically active. 

Nearly all students in this study reported walking to school daily, covering distances ranging from 500 

meters to 2 kilometers. This indicates that the majority of respondents maintained an active lifestyle. 

These findings align with a study by Adeke et al. in rural Nigeria, which demonstrated that even though 

the  population  was  generally  physically  active due to daily labor, such as farming, the prevalence of 
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hypertension remained high due to other factors such as high salt intake, stress, and family history.25 

These findings differ from most previous studies, which reported a strong association between low 

levels of physical activity and increased risk of hypertension. A study by Zhou et al. found that 

individuals with a sedentary lifestyle were at higher risk of developing hypertension compared to those 

who were physically active.26 Although physical activity was not significantly associated with 

hypertension in the present study, physical activity-based interventions remain beneficial for blood 

pressure control and weight management, metabolic regulation, and mental health. 

 

Sleep Duration and Hypertension 

Sleep duration is a vital component of physiological balance. Adequate and high-quality sleep is 

essential for maintaining the autonomic nervous system, regulating blood pressure and stress hormones, 

and preserving normal vascular function. Lack of sleep can trigger increased activity of the sympathetic 

nervous system, which ultimately causes blood pressure to rise and can accumulate into hypertension 

later in life. This condition can also cause a stress response, so blood pressure remains high, even when 

resting.27 

This study found a significant association between sleep duration of less than 8 hours per night and 

the incidence of hypertension. Adolescents who slept less than the recommended amount were more 

likely to have elevated blood pressure than those with sufficient sleep. The respondents in this study 

were from coastal communities, where irregular daily rhythms due to flexible work patterns such as 

farming, gardening, or fishing are common. Most coastal households belonged to lower-middle-income 

groups, requiring all family members to contribute to domestic and productive work. Male adolescents 

in particular often participated in economic activities to support their families. These responsibilities 

reduced their nighttime rest, resulting in fragmented or shorter sleep durations. This finding aligns with 

research conducted by the Laboratory of Anthropology for Research and Action at Gadjah Mada 

University in Umapura Village. It reported that children actively participated in household labor 

alongside their parents, especially during planting or harvesting seasons. These conditions demonstrate 

how a family’s economic situation can limit children’s opportunities to fulfill their formal education 

roles and may implicitly affect their sleep patterns.28 

Another finding in this study was the substantial access adolescents had to gadgets. Despite limited 

electricity in some peri-urban areas, technological development has enabled adolescents to access 

mobile phones and other electronic devices. Gadgets at night for entertainment, social media, or online 

gaming often occur before bedtime, reducing sleep time. Moreover, blue light exposure from screens 

can suppress melatonin production, a hormone that plays a key role in regulating the sleep cycle. This 

disruption may delay sleep onset and shorten total nighttime sleep duration. 

This study aligns with findings by Jiang et al., who reported a correlation between sleep duration 

and elevated blood pressure, particularly systolic pressure.29 Individuals who consistently sleep less at 

night are at greater risk of developing hypertension. However, excessively long sleep durations are also 

not ideal. Sleeping more than 9 hours per night may contribute to metabolic dysregulation and increased 

blood pressure. 

 

Sleep Disorder and Hypertension 

Sleep disorders, including insomnia, circadian rhythm disorders, and poor sleep quality, are 

recognized as significant risk factors in the development of hypertension. Such disorders are associated 

with an increased risk of cardiovascular disorders. The primary mechanism believed to mediate the 

relationship between sleep disorders and elevated blood pressure is excessive activation of the 

sympathetic nervous system, along with elevated cortisol levels and impaired vascular recovery 

processes.30 A study conducted by Isayeva et al. found that individuals with insomnia had a 21% higher 

risk of developing hypertension compared to those without sleep disorders.31 

This study found no significant association between sleep disorders and hypertension among 

adolescents. Although some respondents reported experiencing sleep disorders, the statistical analysis 

revealed no meaningful correlation. These results differ from previous studies examining the link 

between sleep quality and hypertension. In this study, sleep disorders were reported by respondents who 

were not hypertensive, suggesting that the disorders may have been periodic or situational, such as those 

caused by stress or fatigue. The frequency or duration of the sleep disorders may not have been 

sufficient  for  their  physiological  effects to accumulate and manifest as elevated blood pressure at the 
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time of the study. 

Furthermore, waking up early to assist with household chores was considered part of the daily 

routine rather than a sleep problem. The absence of complaints was thus interpreted as the absence of 

disorders, which may have contributed to reporting bias. These findings align with those of Hosokawa 

et al., who observed that poor sleep habits among adolescents are often not recognized as problems 

because they are perceived as part of everyday routines.32 

Sleep disorders have been associated with increased hypertension risk. Individuals experiencing 

such disorders have been shown to exhibit significantly higher systolic blood pressure. However, 

several studies have also indicated that this association may become statistically insignificant when 

other factors such as psychosocial stress or sleep duration are controlled.33 Although sleep disorders 

may not show a direct statistical effect in this population, they may still hold clinical relevance due to 

their role in activating the sympathetic nervous system and increasing cortisol levels, both of which 

contribute to hypertension. 

 

Stress and Hypertension 

Stress is a physiological and emotional response to environmental stimuli, which, when persistent, 

can contribute to systemic disorders, including hypertension. The primary physiological mechanisms 

linking stress and blood pressure involve activating the sympathetic nervous system and the 

hypothalamic–pituitary–adrenal (HPA) axis. Stress primarily contributes to increased blood pressure 

by activating the sympathetic nervous system and the HPA axis. This system releases stress hormones, 

including cortisol and adrenaline, which increase heart rate, constrict blood vessels, and ultimately 

increase the risk of hypertension.34 Stress can also reduce sleep quality and raise blood pressure through 

hormonal responses that accelerate heart rate and constrict blood vessels. Furthermore, maladaptive 

stress responses have been associated with increased risk of hypertension.35 

The findings of this study indicated no significant association between stress and hypertension 

among the respondents. Nevertheless, a small proportion of respondents reported experiencing mild 

stress and exhibited slightly higher blood pressure than those who did not experience stress. This study 

did not distinguish between acute and chronic stress, making it difficult to characterize the stress 

conditions experienced by respondents fully. Hypertension is more closely associated with prolonged, 

chronic stress. However, the stress experienced by respondents in this study appeared to be situational, 

such as during exam periods, specific academic challenges, or household responsibilities, thus not 

exerting a significant physiological impact on blood pressure. 

This aligns with the view expressed by Laffin, who stated that while stress and anxiety may cause 

temporary increases in blood pressure, they do not necessarily lead to sustained hypertension. This 

suggests that acute stress may not significantly contribute to the development of chronic hypertension.36 

Furthermore, the impact of stress on hypertension in this study may have been overshadowed by other 

dominant factors, such as family history of hypertension, high sodium intake, and insufficient sleep 

duration. 

Although the association between stress and hypertension was not statistically significant in this 

study, stress may still act as a triggering factor, particularly when it is prolonged. Chronic stress can 

disrupt sleep regulation. Individuals experiencing stress often have difficulty achieving restful sleep 

and may awaken frequently at night. Persistent sleep disorders impair autonomic nervous system 

recovery during rest and hinder the body’s natural process of blood pressure reduction. 

This study has several limitations that need to be considered. First, the small sample size and 

purposive selection of respondents limit the generalizability of the results. Second, the cross-sectional 

design does not allow for causal conclusions to be drawn between risk factors and the incidence of 

hypertension. In addition, this study did not distinguish between acute and chronic stress, even though 

these differences can affect blood pressure differently. Furthermore, the limitations of the study area in 

one school mean that these results do not necessarily reflect the conditions of all adolescents in the peri-

urban area. Although this study found a significant association between hypertension and paternal 

history of hypertension, high sodium intake, and insufficient sleep duration, the analysis did not take 

into account the possibility of confounding variables that could affect the association. Variables such 

as age and gender influence blood pressure regulation and may also be associated with lifestyle 

behaviors, but were not controlled for in the analysis. In addition, the respondents' socioeconomic status, 

although not directly measured in this study, could affect diet, sleep habits, and access to healthcare, all 
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of which are relevant to hypertension risk. 

Furthermore, this study did not measure the duration of device use before bedtime, which could 

also be a confounding factor in the relationship between sleep duration and high blood pressure. As 

only bivariate analysis was conducted, the potential influence of these variables could not be thoroughly 

analyzed. Therefore, further research with a multivariate analysis approach is strongly recommended to 

control for these confounding factors and generate stronger evidence regarding the determinants of 

hypertension in adolescents in peri-urban areas. 

 

CONCLUSION 

This study shows that hypertension in peri-urban adolescents is a real health problem. The 

prevalence of high blood pressure is 20%, and for blood pressure above normal (pre-hypertension and 

hypertension) is 50%, so this cannot be ignored. This study found significant associations between 

paternal hypertension (p=0.038), sodium intake (p=0.002), and poor sleep duration (p=0.001) with 

elevated blood pressure in adolescents. Paternal history of hypertension emerged as a genetic risk factor 

that strongly influences the predisposition to hypertension in adolescents. In contrast, other factors such 

as maternal history of hypertension, physical activity, sleep disturbance, and stress in adolescents did 

not show a significant association with the incidence of hypertension in this group of adolescents. 

Overall, these findings underscore the critical role of a combination of hereditary and behavioral factors 

in increasing the risk of hypertension in adolescents. Based on the findings of this study, concrete 

interventions include several school- and community-based approaches. The first thing that can be done 

is school blood pressure screenings. In addition, this activity needs to be integrated as part of the 

adolescent health program. This screening is essential for early detection and continuous monitoring of 

blood pressure. Furthermore, nutrition and healthy lifestyle education programs must be integrated into 

the school curriculum, focusing on healthy lifestyles from an early age. Educational materials can be 

adapted to the local context to remain relevant. Finally, there is a need for cross-sectoral cooperation 

between health centers, schools, and local governments to strengthen preventive health services for 

adolescents, including nutrition consultation. 
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