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Abstract 
 

Second-hand smoke (SHS), also known as passive smoking, is a widely accepted risk factor for hypertension. This study aimed to 

determine the association of SHS and hypertension among a cohort of adult males in Bali, Indonesia. A nation-wide cross-sectional 

study of males aged ≥18 years was included in the study. We included 7,087 males in this study out of 14,494 subjects in Bali, that 

participated in the Indonesian Basic Health Survey (IBHS) 2018. Multivariate logistic regression was used to assess the association. 

The prevalence of hypertension among male adults was 32.3%. Among the hypertensive males, about 20.9% of the subjects was 

exposed to SHS. Multivariate logistic regression showed significant association between SHS (OR=1.16; 95%CI,1.02-1.32) and 

hypertension with adjusted odd ratio of age (aOR=1.03; 95%CI,1.02-1.04) and residence (aOR=1.10; 95%CI,0.99-1.23). The 

prevalence of hypertension among older males who were exposed to SHS was higher among urban residents. A public health 

campaign of anti-smoking is urgently needed to increase awareness of SHS exposure among older males who live in urban areas. 

(Afr J Reprod Health 2024; 28 [10s]: 134-140)  
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Résumé 

 

La fumée secondaire (SHS), également connue sous le nom de tabagisme passif, est un facteur de risque largement reconnu 

d'hypertension. Cette étude visait à déterminer l'association entre SHS et hypertension parmi une cohorte d'hommes adultes à Bali, 

en Indonésie. Une étude transversale nationale portant sur des hommes âgés de ≥ 18 ans a été incluse dans l'étude. Nous avons inclus 
7 087 hommes dans cette étude sur 14 494 sujets à Bali, qui ont participé à l'Enquête indonésienne sur la santé de base (IBHS) 2018. 

Une régression logistique multivariée a été utilisée pour évaluer l'association. La prévalence de l'hypertension chez les hommes 

adultes était de 32,3 %. Parmi les hommes hypertendus, environ 20,9 % des sujets ont été exposés au SHS. La régression logistique 

multivariée a montré une association significative entre SHS (OR=1,16 ; IC à 95 %, 1,02-1,32) et l'hypertension avec un rapport de 

cotes ajusté en fonction de l'âge (aOR=1,03 ; IC à 95 %, 1,02-1,04) et de la résidence (aOR=1,10 ; 95). %IC,0,99-1,23). La prévalence 

de l’hypertension chez les hommes âgés exposés au SHS était plus élevée parmi les résidents urbains. Une campagne de santé 

publique antitabac est nécessaire de toute urgence pour sensibiliser davantage les hommes âgés vivant dans les zones urbaines à 

l’exposition au SHS. (Afr J Reprod Health 2024; 28 [10s]: 134-140). 

 

Mots-clés: Hypertension ; fumée secondaire; urbain; mâle; Bali; Indonésie 
 

Introduction 
 

Smoking behaviour and its impacts are still a major 

public health problem throughout the world. This is 

known from a literature review of several studies 

that investigated the impact of active smoking and 

the toxic effects of cigarettes on health1. Based on 

data from the World Health Organization (WHO), 

there are ten countries with the largest cigarette 

consumption, namely China, Russia, the United 

States, Indonesia, Japan, Germany, India, Turkey, 

Korea and Vietnam. Current global data indicate that 

one in three adults is a smoker, 80% of whom live in 

low and middle income countries2. By contrast, the 

impact of passive smoking on health has not been 

fully investigated. Existing data suggest that around 

44.8% of non-smoking adults (20.3 million adults) 

are exposed to tobacco smoke at work; 59.3% of 

non-smoking adults (121.6 million adults) are 

exposed to tobacco smoke in their homes; 74.2% of 
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non-smoking adults (56.1 million adults) are 

exposed to tobacco smoke when they visit public 

places3. 

Data from Oxford University show that the 

prevalence of passive smoking (SHS) in low income  

countries like Indonesia is very high, namely 78.4% 

compared to other countries such as Bangladesh 

46.7%, and Thailand which is only 46.8%4–6. Based 

on the National Health Survey, the population of 

SHS in Indonesia has reached 96.9 million people, 

consisting of 30.2 million males and 66.7 million 

females7. About 85% of non-smokers are exposed to 

cigarette smoke in public places, while 78% of 

people are exposed at home. A smoking habits 

survey conducted by WHO in Indonesia in 2021 

found that 74.2% of residents aged 18 years and over 

who were non-smokers were exposed to cigarette 

smoke in public places. The Indonesian Ministry of 

Health explains that one of the public health targets 

is to reduce exposure to cigarette smoke in non-

smokers8. SHS exposure, similar to active smoking, 

is a known risk factor for various cardiovascular 

diseases9,10. The relationship between SHS and 

hypertension has shown significance results in 

previous studies11–15. The risk factors for 

hypertension in adults include age, unhealthy diet, 

tobacco use, lack of physical activity, obesity, etc. 

Exposure to cigarette smoke in non-smokers has also 

been reported as a non-negligible factor influencing 

the development of high blood pressure16,17. 

Previous research in Bali Indonesia has 

investigated the relationship between SHS exposure 

and hypertension, and found a mostly positive 

relationship between the two. However, the previous 

research used a small sample size18,19. Therefore, the 

aim of this study is to determine the association of 

secondhand smoke and hypertension among adult 

males in Bali based on the National Health Survey 

(Riskesdas) that used a larger sample size. 
 

Methods 
 

The research data source uses data from the National 

Health Survey (Riskesdas) conducted by the 

Indonesian Ministry of Health from 2007-2018 to 

collect basic data and health indicators for 

Indonesian people representing national, provincial 

and district/city areas8. The study was a quantitative 

study with a cross sectional design. A research 

design was carried out to determine the relationship 

between passive smoking and hypertension in adult 

men in Bali. This study represents the entire 

population domiciled and registered in Bali aged ≥ 
18 years. We involved 7,087 men in the study from 

14,494 subjects in Bali province with 2,290 with 

hypertension and 4,797 with no hypertension (states 

on table 1)20. The research framework consists of 

hypertension risk factors. 

My data were secondary data collected from 

the National Health Survey of all households in 

Indonesia including Bali over 1 year. The national 

health survey recruited some enumerators to collect 

the data using questionnaires. The households were 

chosen by stratified random sampling and the 

respondent from each household was chosen by 

simple random sampling. The questionnaire was a 

structural questionnaire which had questions about 

whether the person was a smoker or non-smoker and 

if they were exposed to smoke from lit cigarettes or 

other tobacco products. Other questions were 

sociodemographic, such as age, place of residence, 

marital status and education. The hypertension status 

was measured with a digital tensimeter using JNC 

VIII criteria: the respondents must be ≥18 years, 
must be currently undergoing pharmacologic 

treatment to lower SBP ≥140 or DBP ≥90 mmHg 
and must have BP higher than 140/90 mmHg. 

We constructed independent variables 

consisting of SHS (SHS and no SHS), age (18-25, 

26-35, 36-45, >45), place of residence (rural and 

urban), marital status (single, married, divorced) and 

education (uneducated, primary, secondary, 

university). The dependent variable consisted of 

hypertension status. Data were analyzed using the 

Stata program version 17.0. There are 3 stages of 

data analysis, namely univariate analysis, bivariate 

analysis and multivariate analysis.  

There were no ethical issues related to this 

study. Udayana University in Bali provided us with 

an ethical clearance certificate  

https://drive.google.com/file/d/1zBVMBigSZPnots

QDgKWYEohYEfhjfzyW/view?usp=sharing. 
 

Results 
 

Hypertension prevalence among male adults ≥ 18 
years in Bali was 32.3%. Among the hypertensive  
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Table 1: Association between SHS exposure-related variable with hypertension among male adults ≥ 18 years in Bali 
 

Variable 
Hypertension (%) 

n = 2,290 (32.3%) 

No Hypertension (%) 

n = 4,797 (67.6%) 
p-value 

SHS 

Yes 34.7 65.3 
0.034* 

No 31.7 68.3 

Age  

≤ 25 years 18.3 81.7 

0.000* 
26-35 years 23.3 76.7 

36-45 years 28.5 71.5 

≥ 46 years 41.1 58.0 

Residence  

Urban 32.5 67.5 
0.621 

Rural 31.1 68.0 

Marital status 

Single 23.1 76.1 

0.000* Married 34.1 65.9 

Divorced 39.5 60.5 

Education 

Uneducated 36.8 63.2 

0.000* 
Primary 32.1 67.0 

Secondary 29.1 70.9 

University 33.6 66.4 
 

males, 20.9% were exposed to SHS, while 79.1% 

were not exposed to SHS. Based on the relationship 

between the independent variables and 

hypertension, SHS, age, marital status, and 

education have p-values <0.05 (See Table 1). This 

means that there is a significant relationship between 

these variables and the incidence of hypertension in 

adult men in Bali. Other results show that place of 

residence has no relationship with hypertension (p-

value ≥ 0.05). Table 1 below shows the relationship 
between independent variables and the incidence of 

hypertension in adult men ≥ 18 years in Bali. 
Multivariate analysis was used to analyze 

multiple relationships between independent 

variables together with the dependent variable. 

Multivariate analysis was also used to find out which 

independent variables were most dominantly 

associated with the dependent variable. The 

following are the stages of the multivariate analysis: 

a) we chose independent variables with p-value 

<0.25. If the bivariate test results had a p-value 

<0.25, it should be entered into the multivariate 

model. b) We tested five different models by 

removing each independent variable one by one 

which had a p-value > 0.05. c) The Goodness of Fit 

test was used. It uses the Bayesian Information 

Criterion (BIC), where the smallest BIC value 

indicates the best model. In addition to indicating the 

ability of the model to make predictions, this test 

shows  the difference in BIC values between models 

with several provisions. d) A collinearity test was 

conducted to find out whether there is a significant 

relationship among the independent variables. 

Testing collinearity is done using the collin in the 

Command Stata 17.0 program. The results obtained 

were VIF and tolerance values (1/VIF). A variable is 

said to have no suspicious collinearity if the 

tolerance value is > 0.1 and the VIF value is <10. 

The multivariate analysis displayed the best model 

among the five models we analyzed (states on table 

2)21,22. Table 2 shows the results of the multivariate 

analysis between SHS exposure and hypertension 

according to age, marital status, education and place 

of residence23. The best model that was used in this 

research is the fifth model. There was a significant 

association between SHS (OR = 1.16; 95% CI, 1.02-

1.32) and hypertension with an odds ratio adjusted 

for age (aOR = 1.03; 95% CI, 1.02-1.04) and 

residence in the urban area category (aOR = 1.10; 

95%CI, 0.99-1.23).  
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Table 2: Multivariate analysis for relationships between SHS exposure and hypertension according to age, marital 

status, education and residence among male adults ≥ 18 years in Bali 
 

Variable 

Model 1 Model 2 Model 3 Model 4 Model 5** 

OR OR OR OR OR 

95% CI 95% CI 95% CI 95% CI 95% CI 

p-value p-value p-value p-value p-value 

SHS 

Yes 

1.16 1.16 1.06 1.15 1.16 

(1.02-1.32) (1.02-1.32) (0.98-1.14) (1.01-1.31) (1.02-1.31) 

0.021 0.022 0.115 0.028 0.021 

Age 

26-35 years 

1.37 1.43 1.64 1.36 1.37 

(1.11-1.68) (1.14-1.80) (1.39-1.94) (1.10-1.68) (1.12-1.69) 

0.003 0.002 0.000 0.004 0.002 

36-45 years 

1.80 1.91 2.71 1.82 1.82 

(1.48-2.18) (1.53-2.39) (2.33-3.17) (1.50-2.21) (1.50-2.21) 

0.000 0.000 0.000 0.000 0.000 

≥ 46 years 

3.25 3.44 5.41 3.36 3.29 

(2.73-3.86) (2.81-4.22) (4.67-6.27) (2.80-4.02) (2.76-3.92) 

0.000 0.000 0.000 0.000 0.000 

Marital status 

Single 

 1.08    

 (0.93-1.25)    

 0.277    

Education 

Uneducated 

  1.20 0.92  

  (1.07-1.33) (0.79-1.08)  

  0.001 0.368  

Primary 

  1.15 1.00  

  (1.04-1.26) (0.88-1.14)  

  0.003 0.913  

University 

  1.06 1.13  

  (0.94-1.21) (0.96-1.33)  

  0.296 0.112  

Residence 

Urban 

   1.08 1.10 

   (0.97-1.20) (0.99-1.22) 

   0.148 0.060 
 

Education and marital status variables were ignored 

in the model; we only used 2 variables to make the 

odd ratio and 95% CI was included in the model. 
 

Discussion 
 

The definition of passive smoker (SHS) is a person 

who is a non-smoker and is exposed to smoke from 

a lit cigarette or other smoked tobacco products such 

as pipes, cigars, etc., and smoke exhaled by smokers. 

The proportion of passive smokers is relatively low 

in Bali because the law regarding non-smoking areas 

is very strict so that non-smokers are protected by 

this regulation18. According to regulations, non-

smoking areas are designated in public areas and 

also in homes. 

The results of bivariate analysis are the same 

as previous studies showing that the main factors 

associated with hypertension are some factors that 

can be modified and also other factors that cannot be 

modified24,25. In 2023, the WHO explained that the 

factors that influence hypertension are risk factors 
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that can be modified, including unhealthy eating 

patterns (excessive salt consumption, high fat diet, 

low fruit and vegetable intake), lack of physical 

activity, smoking, alcohol, and overweight or 

obesity. Non-modifiable risk factors include a 

family history of hypertension, age over 65 years, 

and comorbidities such as diabetes or kidney 

disease26. The residence variable in our research had 

a p-value ≥ 0.05 so there was no relationship with 
hypertension. This particular result is not in line with 

previous research which found that the prevalence of 

hypertension in developing countries had a 

relationship with the resident of the respondents27. 

Hypertension cases increased in the rural areas 

compared to urban area28. 

The results of the multivariate analysis of this 

study explain something different from the bivariate 

results, namely that the aOR value for age is 1.03, 

meaning that age influences the incidence of 

hypertension in men who are exposed to smoke 

passively. In addition the residence value is 1.10, 

meaning that the area of residence also influences 

the incidence of hypertension in men who are 

exposed to smoke passively29,30. These men in urban 

areas are  at greater risk of developing hypertension 

as compared to non-smoking men who are exposed 

to smoke passively but live in rural areas14. Men who 

live in big cities as they get older have difficulty 

accessing natural environments, such as rural or 

other green environments. This could be another 

reason why urban men are more susceptible and at 

risk of being exposed to cigarette smoke and 

hypertension. 

 We realize the study still has many 

limitations31. For example, hypertension was 

measured only using blood pressure but the 

respondents were not asked about medication. In 

addition, we did not verify the behaviour of 

respondents to see if their responses were accurate 

regarding smoke exposure in public areas or at 

home. Nevertheless, we believe our research is 

meaningful because: 1) we are the first to conduct an 

epidemiological study using a large sample to assess 

the association between SHS exposure and 

hypertension in Bali and 2) we found the residence 

variable to be significant. 

 

Conclusion 
 

We believe our study on the relationship between 

SHS and hypertension is important and should be 

followed up with further studies. Because the 

prevalence of hypertension in non-smoking men 

aged ≥ 18 years who are exposed to cigarette smoke 
is higher among urban residents, we recommend 

increasing awareness of SHS exposure especially 

among men aged ≥ 18 years living in urban areas. 
Urban areas such as Denpasar City have become 

pilot smoke-free areas and many regulations 

regarding smoking have been implemented in this 

area. However, people in this urban area are still not 

aware of the relationship between SHS and 

hypertension. Therefore, we suggest that anti-

smoking public health campaigns that will increase 

their awareness. 
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