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ABSTRACT 
 

Smoking during adolescence may contribute to increased blood pressure and may increase the future risk of 
hypertension and cardiovascular disease. This study aimed to determine the relationship between smoking habits 
and blood pressure among male students at PGRI Takokak Senior High School, Cianjur Regency. This 
quantitative correlational study used a cross-sectional approach. The population consisted of 121 male students, 
and 93 respondents were selected using proportional stratified random sampling. Smoking habits were assessed 
using the Glover–Nilsson Smoking Behaviour Questionnaire (GN-SBQ), while blood pressure was measured 
using a sphygmomanometer. Data were analyzed using the chi-square test. Most respondents were categorized as 
having no smoking dependence, while more than half had normal blood pressure. The chi-square analysis 
demonstrated a significant relationship between smoking habits and blood pressure (p = 0.004). These findings 
indicate that smoking behavior is associated with blood pressure status among male adolescents. Preventive efforts 
through smoking cessation education, health screening, and healthy lifestyle promotion are important to reduce 
cardiovascular risk from adolescence. 
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INTRODUCTION  
 

Adolescence represents an important developmental stage characterized by substantial biological, 
psychological, and social changes. During the transition from childhood to adulthood, adolescents experience 
rapid physical growth, emotional development, increasing independence, and changes in social relationships. 
These changes influence the formation of health-related attitudes and behaviors. Adolescents are also more likely 
to explore new experiences and may be strongly influenced by peers and their surrounding environment. 
Consequently, adolescence constitutes an important period for establishing healthy behaviors and preventing risky 
behaviors that may persist into adulthood. One of the health-risk behaviors that remains a concern among 
adolescents is smoking.(1,2) 

Smoking during adolescence is a significant public health concern because smoking initiation at a young 
age may develop from experimentation into habitual behavior. Limited knowledge regarding the health 
consequences of smoking and the perception that smoking is socially acceptable may contribute to continued 
smoking behavior.(3) Previous studies have identified several factors associated with smoking among adolescents, 
including age, peer influence, family environment, social environment, and accessibility of cigarettes.(4-6) Peer 
influence may be particularly important because adolescents tend to seek social acceptance and may perceive 
smoking as a means of increasing confidence, demonstrating maturity, or strengthening relationships with peers. 
These social and environmental influences can make smoking behavior difficult to prevent once it becomes 
established. 

The health consequences of smoking extend beyond the respiratory system and include substantial effects 
on cardiovascular function. Tobacco smoke contains nicotine and other harmful substances that can influence 
cardiovascular regulation. Nicotine stimulates sympathetic nervous system activity, which may increase heart 
rate, vascular resistance, and cardiovascular workload. Repeated exposure may contribute to vascular dysfunction 
and increased blood pressure. Therefore, smoking during adolescence may represent an early modifiable risk 
factor for cardiovascular problems and may increase the risk of hypertension when the behavior continues over 
time.(7,8) Previous research has demonstrated a significant relationship between smoking behavior and 
hypertension,(7) while other studies have reported associations between smoking and both systolic and diastolic 
blood pressure.(8) Similar findings have also been reported among individuals of productive age, further indicating 
the importance of smoking prevention as part of hypertension prevention.(9)  

Blood pressure status during adolescence is determined by multiple interacting factors. In addition to 
smoking behavior, physical activity, dietary intake, body composition, stress, sleep patterns, family history, and 
other lifestyle characteristics may influence blood pressure.(10) Adolescents with elevated blood pressure may not 
always experience noticeable symptoms, making early identification and routine monitoring important for 
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detecting cardiovascular risk. Persistent elevation of blood pressure beginning during adolescence may also 
increase the possibility of developing hypertension and related cardiovascular complications later in life.(10,11) 
Therefore, identifying modifiable behavioral factors associated with blood pressure during adolescence is an 
important component of early health promotion and disease prevention. 

Smoking behavior itself may vary in severity, ranging from occasional smoking to established dependence. 
Assessment of smoking dependence is therefore important to obtain a more comprehensive understanding of 
smoking behavior among adolescents. In this study, smoking behavior was assessed using the Glover–Nilsson 
Smoking Behaviour Questionnaire (GN-SBQ), a standardized instrument consisting of 11 items that assess 
behavioral and psychological aspects of smoking dependence. The questionnaire evaluates smoking-related 
behaviors such as habitual smoking, smoking in response to emotional conditions, and difficulty resisting the urge 
to smoke. The Indonesian version of the GN-SBQ has demonstrated acceptable validity and reliability, with a 
Cronbach’s alpha coefficient of 0.767.(12) The use of a standardized instrument allows smoking behavior to be 
assessed systematically rather than solely based on whether an adolescent reports smoking. 

Previous studies have provided evidence regarding the relationship between smoking and blood pressure. 
Apriza and Nurman reported a significant relationship between smoking habits and hypertension.(7) Arni et al. 
(2024) also found an association between smoking behavior and systolic and diastolic blood pressure.(8) 
Furthermore, Dilla et al. (2024) reported a significant relationship between smoking behavior and hypertension 
among individuals of productive age.(9) Research focusing on adolescents has also demonstrated that smoking 
behavior is influenced by individual, family, peer, and environmental factors.(4-6) Although these studies provide 
important evidence regarding smoking and cardiovascular risk, differences in age, social environment, and 
characteristics of the study population indicate the need for research in specific adolescent settings. 

The local situation at PGRI Takokak Senior High School also provides a basis for further investigation. A 
preliminary assessment involving 10 male students found that 6 students reported smoking, while 4 students did 
not smoke. Among the 6 students who smoked, 4 had elevated blood pressure and 2 had blood pressure within the 
normal range. In contrast, all 4 students who did not smoke had normal blood pressure. These preliminary findings 
indicate a potential pattern between smoking behavior and blood pressure among male students at the school. 
However, the preliminary assessment involved only a small number of students and therefore cannot be used to 
establish a statistical relationship between the variables. 

Considering the potential cardiovascular consequences of smoking and the importance of identifying risk 
factors during adolescence, further investigation of the relationship between smoking behavior and blood pressure 
is warranted. Evidence regarding this relationship among male students at PGRI Takokak Senior High School 
remains limited. Therefore, this study aimed to determine the relationship between smoking habits and blood 
pressure among male students at PGRI Takokak Senior High School, Cianjur Regency. The findings are expected 
to provide evidence that can support school-based health promotion, early blood pressure screening, and smoking 
prevention interventions among adolescents. 

 
METHODS 
 

This study employed a quantitative correlational design with a cross-sectional approach to examine the 
relationship between smoking habits and blood pressure among male students. The research was conducted at 
PGRI Takokak Senior High School, Cianjur Regency. The research site was selected based on preliminary 
findings indicating smoking behavior among male students and differences in blood pressure status between 
students who smoked and those who did not.  

The study population comprised 121 male students of grades X and XI at PGRI Takokak Senior High 
School. A proportional stratified random sampling technique was employed to ensure proportional representation 
from each class stratum. Based on the sample size calculation using the Slovin formula with a 5% margin of error, 
93 students who met the inclusion criteria were selected as respondents. 

The independent variable in this study was smoking habits, while the dependent variable was blood 
pressure. Smoking habits were measured using the Glover–Nilsson Smoking Behaviour Questionnaire (GN-
SBQ), consisting of 11 items with established validity and reliability. Blood pressure was measured using a 
sphygmomanometer and recorded on an observation sheet. Data collection involved providing respondents with 
an explanation of the study objectives and procedures, obtaining informed consent, administering the GN-SBQ, 
and subsequently measuring respondents’ blood pressure according to the established procedure. 

Data analysis was conducted in several stages. Descriptive analysis was used to describe respondent 
characteristics and the distribution of smoking habits and blood pressure in terms of frequencies and proportions. 
Subsequently, bivariate analysis was performed using the Chi-Square test to assess the relationship between 
smoking habits and blood pressure. The level of statistical significance was set at α < 0.05. 
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RESULTS 
 

Table 1 presents the characteristics of the respondents. The study involved 93 male students from grades 
X and XI at PGRI Takokak Senior High School. The majority of respondents were 17 years old, totaling 47 
students (50.5%), followed by 42 students aged 16 years (45.2%) and 4 students aged 18 years (4.3%). Most 
respondents were in grade X, comprising 54 students (58.1%), while 39 students (41.9%) were in grade XI. 
Regarding living arrangements, 88 respondents (94.6%) lived with their parents, while 5 respondents (5.4%) lived 
with relatives or others. 

 
Table 1. Characteristics of respondents 

 
Characteristic Frequency Percentage 
Age 16 years 42 45.2 
Age 17 years 47 50.5 
Age 18 years 4 4.3 

Grade X 54 58.1 
Grade XI 39 41.9 

Living with parents 88 94.6 
Living with relatives/others 5 5.4 

No smoking history 51 54.8 
Smoking <1 year 21 22.6 
Smoking ≥1 year 21 22.6 

 
Table 2. Smoking habits and blood pressure 

 
Variable Category Frequency Percentage 

Smoking habits 
No dependence 40 43.0 

Low dependence 38 40.9 
High dependence 15 16.1 

Blood pressure Normal 54 58.1 
High 39 41.9 

 
Based on Table 2, the largest proportion of respondents had no smoking dependence, totaling 40 students 

(43.0%). A total of 38 students (40.9%) were categorized as having low smoking dependence, while 15 students 
(16.1%) had high smoking dependence. Regarding blood pressure, 54 respondents (58.1%) had normal blood 
pressure, whereas 39 respondents (41.9%) had high blood pressure. 
 

Table 3. Relationship between smoking habits and blood pressure 
 

Smoking habits Normal n (%) High n (%) Total n p-value 
No dependence 30 (75.0) 10 (25.0) 40 

0.004 Low dependence 20 (52.6) 18 (47.4) 38 
High dependence 4 (26.7) 11 (73.3) 15 

Total 54 (58.1) 39 (41.9) 93 
 
Table 3 presents the distribution of blood pressure according to smoking habits. Among respondents with 

no smoking dependence, 30 students (75.0%) had normal blood pressure, while 10 students (25.0%) had high 
blood pressure. Among those with low smoking dependence, 20 students (52.6%) had normal blood pressure and 
18 students (47.4%) had high blood pressure. In contrast, among respondents with high smoking dependence, 
only 4 students (26.7%) had normal blood pressure, while 11 students (73.3%) had high blood pressure. 

The Chi-Square test produced a p-value of 0.004 for the relationship between smoking habits and blood 
pressure. Since the p-value was below the significance level of 0.05, the result indicated a statistically significant 
relationship between smoking habits and blood pressure among male students at PGRI Takokak Senior High 
School, Cianjur Regency. 
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DISCUSSION 
 

This study demonstrates a statistically significant relationship between smoking habits and blood pressure 
among male students at PGRI Takokak Senior High School, Cianjur Regency. The Chi-Square test produced a p-
value of 0.004, which was lower than the significance level of 0.05. The findings indicate that smoking habits 
were significantly associated with blood pressure status among the respondents. The distribution of the findings 
also showed a notable pattern, in which the proportion of respondents with high blood pressure increased with 
higher levels of smoking dependence. Among respondents with no smoking dependence, 75.0% had normal blood 
pressure, whereas 73.3% of respondents with high smoking dependence had high blood pressure. 

The distribution of smoking habits showed that 40 respondents (43.0%) had no smoking dependence, 38 
respondents (40.9%) had low smoking dependence, and 15 respondents (16.1%) had high smoking dependence. 
The relatively large proportion of respondents without smoking dependence is consistent with findings reported 
by Syahrir et al. (2021) who found that the majority of adolescents in their study were categorized as non-
smokers.(13) Similar results were reported by researchers who found that majority of respondents were categorized 
as non-smokers.(14) Differences in the proportion of smoking behavior between studies may be related to variations 
in age, peer environment, family characteristics, accessibility of cigarettes, and the social context of the 
respondents. 

Smoking behavior during adolescence is influenced by multiple individual and environmental factors. 
Adolescents are generally characterized by curiosity, exploration, identity formation, and increasing interaction 
with peer groups. These characteristics may increase susceptibility to behaviors that are perceived as socially 
acceptable within their environment. Previous studies have identified peer influence, family environment, social 
environment, accessibility of cigarettes, and individual perceptions as factors associated with adolescent smoking 
behavior.(4-6) Social perceptions that associate smoking with maturity, confidence, or social acceptance may 
further reinforce smoking initiation among male adolescents. Therefore, even respondents with low levels of 
smoking dependence remain an important target for preventive interventions because early experimentation may 
develop into more established smoking behavior. 

The blood pressure findings showed that 54 respondents (58.1%) had normal blood pressure, while 39 
respondents (41.9%) had high blood pressure. The proportion of students with high blood pressure is noteworthy 
because the respondents were adolescents. Blood pressure during adolescence is influenced by several interacting 
factors, including physical activity, dietary patterns, body composition, stress, sleep, family history, and smoking 
behavior. Trista et al. (2024) reported that blood pressure among high school adolescents is associated with several 
behavioral and individual characteristics.(10) These findings emphasize that elevated blood pressure should not be 
considered exclusively an adult health problem, as cardiovascular risk factors may already emerge during 
adolescence. 

The most prominent finding was the distribution of blood pressure across different levels of smoking 
dependence. Among respondents with no smoking dependence, 30 students (75.0%) had normal blood pressure 
and 10 students (25.0%) had high blood pressure. In the low-dependence group, 20 students (52.6%) had normal 
blood pressure and 18 students (47.4%) had high blood pressure. Meanwhile, among respondents with high 
smoking dependence, only 4 students (26.7%) had normal blood pressure, while 11 students (73.3%) had high 
blood pressure. This pattern indicates that the proportion of high blood pressure was greater among respondents 
with higher smoking dependence. Smoking habits among young adults (aged 18-28 years) have been shown to 
decrease endothelial function and trigger cellular damage in blood vessels, which can serve as an early indicator 
of cardiovascular dysfunction.(21) 

The present findings are supported by Mukhopadhay et al., who reported that tobacco intake was 
significantly more prevalent among male medical students and that high diastolic blood pressure was also more 
common among male students. The authors suggested that this difference may be attributed to higher smoking 
and alcohol consumption among men.(17) Differences between male and female college students in terms of 
smoking status and blood pressure. Male students were more likely to smoke and had higher blood pressure than 
female students, suggesting that smoking and gender may be important factors associated with cardiovascular risk 
among young adults.(18) identified smoking and elevated blood pressure as important cardiovascular risk factors 
among college students. Their study also demonstrated that male students had a higher prevalence of smoking and 
blood pressure abnormalities, supporting the importance of examining smoking habits as a potentially modifiable 
cardiovascular risk factor among male students.(19) 

The present finding is consistent with previous evidence concerning the relationship between smoking and 
blood pressure. Apriza and Nurman reported a significant relationship between smoking habits and 
hypertension.(7) Arni et al. (2024) also found a significant association between smoking behavior and systolic and 
diastolic blood pressure.(8) Dilla et al. (2024) similarly reported a significant relationship between smoking 
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behavior and hypertension among individuals of productive age.(9) Wahyudi and Albary further demonstrated a 
significant relationship between smoking behavior and hypertension among adolescents.(11) Although the 
characteristics and age ranges of the populations differed, the consistency of these findings supports the possibility 
that smoking is an important modifiable factor associated with elevated blood pressure. 

The relationship between smoking and blood pressure may be explained by the physiological effects of 
nicotine and other substances contained in tobacco smoke. Nicotine stimulates sympathetic nervous system 
activity, which can increase heart rate, cardiac workload, and peripheral vascular resistance. These responses may 
result in transient increases in blood pressure. Repeated exposure to tobacco smoke may also contribute to 
endothelial dysfunction and impaired vascular regulation, potentially increasing cardiovascular workload over 
time. Changes in vascular resistance and cardiac activity are important components of blood pressure regulation 
and may contribute to elevated blood pressure when repeatedly stimulated by tobacco exposure.(15) Thus, the 
greater proportion of high blood pressure among respondents with high smoking dependence may be related to 
repeated exposure to nicotine and other harmful substances. 

The level of smoking dependence provides additional context for interpreting the findings. The Glover–
Nilsson Smoking Behaviour Questionnaire (GN-SBQ) assesses behavioral and psychological aspects of smoking 
dependence, including habitual smoking, smoking in response to emotional conditions, and difficulty resisting the 
urge to smoke. The Indonesian version of the GN-SBQ has demonstrated acceptable validity and reliability, with 
a Cronbach’s alpha coefficient of 0.767.(12) A higher dependence score may reflect a more established smoking 
pattern and potentially greater exposure to nicotine and tobacco-related substances. This provides a possible 
explanation for the increasing proportion of high blood pressure observed across the smoking-dependence 
categories in the present study. 

The findings should nevertheless be interpreted within the context of other factors that may influence blood 
pressure. Adolescents may have different levels of physical activity, dietary intake, body composition, 
psychological stress, sleep quality, and family history of hypertension. Trista et al. (2024) emphasized that 
adolescent blood pressure is influenced by multiple factors rather than a single behavioral determinant.(10) 
Therefore, the significant association identified in this study does not imply that smoking is the sole cause of 
elevated blood pressure. Instead, smoking may represent one modifiable behavioral factor that interacts with other 
physiological and lifestyle characteristics. 

Smoking has been identified as an important modifiable factor associated with elevated blood pressure 
among university students. found that smokers had significantly higher systolic blood pressure than nonsmokers, 
although no significant difference was observed in diastolic blood pressure. These findings suggest that smoking 
may contribute particularly to increased systolic blood pressure among young adults. 

The findings are also relevant to the prevention of cardiovascular risk during adolescence. Smoking 
initiation commonly occurs during adolescence, and continued exposure may allow smoking behavior to become 
increasingly established.(16) The presence of high blood pressure among students who reported higher smoking 
dependence highlights the importance of early intervention before these behaviors and cardiovascular risk become 
more persistent. School-based programs can incorporate education regarding the cardiovascular consequences of 
smoking, routine blood pressure screening, identification of students who smoke, and counseling aimed at 
preventing smoking progression. Prevention should include students who have recently initiated smoking, not 
only those with high levels of dependence. 

From a nursing perspective, the results support the role of nurses in promotive and preventive health 
services for adolescents. Nurses can provide health education concerning the relationship between smoking and 
cardiovascular health, conduct blood pressure screening, identify students with smoking behavior, provide 
behavioral counseling, and facilitate referral when further assessment is required. School-based nursing 
interventions may also address other modifiable risk factors, such as physical inactivity, unhealthy dietary 
patterns, inadequate sleep, and stress. An integrated approach is important because adolescent blood pressure is 
multifactorial and cannot be addressed through smoking prevention alone. There is a significant correlation 
between high blood pressure and polycythemia and other risk factors such as tobacco smoking, obesity, and male 
gender, underscoring the need for early intervention to protect the cardiometabolic health of young adults.(20) 
Clinical observations among male university students indicate that active smoking significantly elevates both 
systolic blood pressure and resting heart rate immediately after cigarette consumption.(24) Daily nicotine exposure 
from active smoking triggers persistent sympathetic nervous system stimulation, leading to arterial 
vasoconstriction and elevated blood pressure in young adult males.(25) 

The findings also have implications for collaboration between schools, families, and health services. 
Schools can create supportive environments that discourage smoking and facilitate regular health screening, while 
families can provide supervision and reinforcement of healthy behaviors. Community health centers can support 
schools through health education, smoking prevention programs, and follow-up for students identified with 
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smoking behavior or abnormal blood pressure. Such collaborative approaches may strengthen early prevention 
and reduce the potential development of cardiovascular risk factors later in life. A recent study on university 
students revealed that acute cigarette smoking leads to an immediate increase in heart rate, systolic blood pressure, 
and diastolic blood pressure.(19) 

Hypertension is no longer a disease confined to adulthood. Recent evidence demonstrates that elevated 
blood pressure (BP) is increasingly prevalent among adolescents, and modifiable behavioral risk factors—
particularly cigarette smoking—play a critical role in its early onset Among adolescent populations.(23) boys 
consistently show higher smoking prevalence than girls, making male senior high school students a priority target 
group for cardiovascular risk screening.(24) 

his mechanism produces vasoconstriction, elevated heart rate, and increased myocardial contractility, 
which collectively raise systolic and diastolic BP.(27) Beyond acute hemodynamic effects, chronic nicotine 
exposure impairs nitric oxide–mediated vasodilation, promotes oxidative stress, and upregulates the renin–
angiotensin system, contributing to sustained endothelial dysfunction and arterial stiffness.(26) While most existing 
studies are cross-sectional, recent longitudinal work has begun to clarify the temporal relationship between 
smoking and BP trajectories. Smoking duration was significantly associated with progressive BP elevation over 
a two-year follow-up, independent of body mass index and physical activity level.(28) 

Similar findings were documented in a large U.S. pediatric sample, where any form of tobacco exposure 
was associated with higher odds of elevated BP after adjustment for age, BMI, and sociodemographic 
confounders.(30) levated prevalence of prehypertension among Indonesian male senior high school students who 
reported daily smoking, highlighting the regional relevance of this issue.(29) 

Several limitations should be considered when interpreting the findings. First, the cross-sectional design 
permits assessment of the relationship between smoking habits and blood pressure at a single point in time but 
does not establish a causal relationship. Second, the study was conducted at one senior high school and included 
only male students, limiting the generalizability of the findings to other adolescent populations and female 
students. Third, several potential confounding factors, including body mass index, physical activity, dietary 
patterns, stress, sleep quality, family history of hypertension, environmental tobacco smoke exposure, duration of 
smoking, and the number of cigarettes consumed per day, were not fully controlled in the analysis. These factors 
may independently or jointly influence blood pressure. 

Future research should consider longitudinal or analytical designs with larger and more diverse populations 
to further clarify the temporal relationship between smoking behavior and blood pressure. Future studies may also 
include potential confounding variables such as body mass index, physical activity, dietary patterns, stress, sleep 
quality, family history, smoking duration, and daily cigarette consumption. Repeated blood pressure 
measurements and more detailed assessment of smoking exposure may provide a more comprehensive evaluation 
of cardiovascular risk among adolescents. 

Overall, this study reinforces previous evidence that smoking habits are significantly associated with blood 
pressure among male students. The increasing proportion of high blood pressure observed among respondents 
with higher levels of smoking dependence highlights the importance of preventing smoking initiation and reducing 
smoking behavior during adolescence. Early identification, blood pressure screening, health education, smoking 
cessation support, and collaboration among nurses, schools, families, and community health services are important 
strategies for promoting cardiovascular health and preventing future health risks among adolescents. 

 
CONCLUSION 

 
This study concludes that there is a statistically significant relationship between smoking habits and blood 

pressure among male students at PGRI Takokak Senior High School, Cianjur Regency (p = 0.004). Respondents 
with higher levels of smoking dependence showed a greater proportion of high blood pressure. These findings 
highlight the importance of early smoking prevention, blood pressure screening, and health education among 
adolescents. School-based promotive and preventive interventions involving nurses, teachers, families, and health 
services are needed to reduce smoking behavior and cardiovascular risk during adolescence. 
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