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ABSTRACT 
 
Secondhand smoke (SHS) carries many health risks and is associated with diseases and premature deaths among nonsmoking 
adults and children.  Despite many health promotions and legislative measures executed by the government to protect the 
public from SHS, the prevalence of SHS exposure is still high.  Personal appropriate practices to avoid exposure are crucial 
especially at home or private area. Therefore, the current study focused on describing individual preventive practices on 
SHS and determining its associated factors. A cross sectional study was conducted among 250 adults in a village, Kuala 
Terengganu. Data were collected using self-administered questionnaires.  Multiple logistic regression analysis was 
performed to determine the association between all independent variables and the SHS preventive practice status. The 
prevalence of SHS exposure was 66.0%.  Majority of the respondents (77.2%) has good knowledge on SHS.  Nevertheless, 
despite having good knowledge, a large proportion of them showed poor attitude toward SHS (77.6%) and poor preventive 
practices (61.2%).  Poor preventive practices on SHS were significantly associated with being older (ORadj: 1.0206, 95% CI: 
1.0004, 1.0412), female (ORadj: 2.0644, 95% CI: 1.0753, 3.9635), smoker (ORadj: 12.1107, 95% CI: 4.0630, 36.0991), not 
having existing tobacco-related morbidity (ORadj: 3.6795, 95% CI: 1.1795, 11.4786), and poor attitude towards SHS (ORadj: 
4.1871, 95% CI: 2.0955, 8.3665). The preventive practices of SHS among the villagers were poor despite showing acceptable 
level of knowledge.  Hence, health awareness on the potential impact of SHS to the public as well as instilling appropriate 
behavior for them to avoid SHS and educate smokers need to be emphasized. 
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INTRODUCTION 
 
Secondhand smoke (SHS) is formed from the burning 
of cigarettes and other tobacco products and from 
smoke exhaled by the smoker1.  Worldwide, 40% of 
children, 33% of male non-smokers, and 35% of 
female non-smokers were exposed to SHS2. 
Additionally, 43% of non-smoking adults in 
Bangladesh3 and 48.3% of non-smoking household in 
China4 were exposed to SHS.  The prevalence of SHS 
also significantly increased for women and children 
in poor rural settings of Southeast Asia. In Malaysia, 
the prevalence of exposure to SHS in rural residents 
(48.8%) was much higher compared to those living 
in urban areas (33.3%). Studies carried out in 
Kelantan, Kedah and Terengganu showed more than 
half of the participants (53.0%, 51.2% and 50.1% 
respectively) were exposed. However, only 30.4% of 
participants in Selangor reported being exposed to 
SHS5.   
 
SHS carries many health risks. There are at least 250 
chemicals in tobacco smoke are known to be toxic 
including hydrogen cyanide, formaldehyde, carbon 
monoxide, and ammonia6–8.  There is no safe level 

of SHS exposure and it may cause various illnesses 
and premature death in non-smoking adults and 
children9.  Worldwide, approximately 6 million 
deaths reported annually due to tobacco-related 
illnesses while 600,000 deaths were due to SHS 
exposure2,10.  In 2004, SHS exposure was estimated 
to have caused 379,000 deaths from ischaemic heart 
disease, 165,000 from lower respiratory tract 
infections, 36,900 from asthma, and 21,400 from 
lung cancer2. In the United States, exposure to SHS 
has caused an estimation of 41,000 deaths each 
year6.  More than 33,000 non-smokers die every year 
in the United States from coronary heart disease 
caused by exposure to SHS6. 
 
Knowledge, attitude and preventive practice 
towards SHS are important components in SHS 
exposure prevention measures. In general, the 
majority of Malaysians had adequate knowledge on 
SHS. Approximately, two-third of Malaysian urban 
working adults had satisfactory knowledge about 
passive smoking and the adverse effects associated 
with secondary smoking11. More than half of both 
staff members of a public university in Malaysia12 
and housewives in a rural Malay community had 

mailto:ronaidimahdi@unisza.edu.my


Malaysian Journal of Public Health Medicine 2020, Vol. 20 (1): 55-63 

shown to have satisfactory level of knowledge 
toward SHS13. A local study conducted among the 
community showed that those with good knowledge 
about matters related to secondhand smoking and 
smoke free policies will act appropriately towards 
secondhand smoking14. This is also supported by 
studies from other localities that knowledge on SHS 
and its harmful effects portrayed positive attitudes 
in avoiding SHS15,16.  
 
On the other hand, the proportion of satisfactory 
attitude among working women in a public 
university in Malaysia was only 46.3%12. This is 
perturbing as positive attitude has shown to 
significantly influenced one’s self-efficacy to avoid 
SHS15. Moreover, a number of studies have reported 
that despite being disagree with smoking activities 
around them11, majority of second-hand smokers 
would not speak up to reprimand smokers because 
of fear of retaliations17. 
 
Globally, few actions had been taken to deal with 
SHS which is detrimental to human. WHO 
Framework Convention on Tobacco Control (FCTC) 
was one of the efforts enforced in September 2005.  
Its implementation recorded evidence of controlling 
SHS exposure. It was estimated that 2.8 billion 
people, roughly 40% of the world population had 
been covered and protected against SHS in public 
places.  However, individual preventive practice 
still plays a major role in SHS exposure since it 
mostly occurs at home or private places where 
legislative actions are not possible18–20. A study in 
China showed that a husband with higher cigarette 
consumption and a lack of smoke-free home rules 
were found to be significantly associated with 
higher level of self-reported SHS exposure at 
home21.  The situation could be worsened by the 
fact that exposure of SHS at home might involve 
children who may suffer the most serious 
consequences.  A study held in Kota Bharu, 
Kelantan, among primary school children reported 
that 55.6% of the primary school children who lived 
with at least one smoker had significant increase in 
the odds for having respiratory symptoms22.   
 
Hence, by having satisfactory preventive practice 
on SHS, health threats and consequent hazards to 
the health of the children can be avoided. Given 
high prevalence of SHS exposure worldwide, it is 
possible to devise practical and effective 
approaches to encourage and empower the 
community to reduce SHS exposure rates. Till this 
date, little is known about the factors associated 
with preventive practice on SHS exposure.  
Therefore, the current study was aimed to describe 
individual preventive practices on SHS and 
determine its associated factors among the adult 
villagers.  
 

METHODOLOGY 
 
Study Design and Subjects 
A cross-sectional study was carried out in a 
suburban Malay village located in Kuala 
Terengganu, from 31st December 2017 to 14th 
February 2018.  The village was purposively 
selected based on their locality considering the 
positive acceptance and corporation by the village 
leaders and their committee members. All adults 
aged 18 years old and above living in the village 
were included in the study.  On the other hand, 
those who were not willing to participate, absent 
during the period of survey, do not understand 
Malay language, terminally ill, or mentally disabled 
were excluded from the study. 
 
Sample size was calculated using a single proportion 
formula. Using the rate of SHS exposure as 60% 
(from a pilot study done earlier in another village) 
and precision at 6%, the calculated minimum 
sample size was 257. In view of limited time and 
subjects, probability sampling was not applied in 
which all consented adult villagers who fulfilled the 
study criteria were recruited.  
 
Operational Definitions 
Preventive practice on secondhand smoke was this 
study outcome; refers as the actions taken by the 
respondents to keep safe of their own health and 
also surrounding people from SHS.  Respondents 
were asked seven questions to indicate whether 
they apply the practice in the past one week; an 
appropriate recent period which show their present 
behavior and where they are able to best recall. 
These actions include proactive preventive practice 
and self-empowerment. The proactive action was 
defined as an individual ability to control others or 
intervene a situation in preventing SHS exposure.   
Self-empowerment refers to ability of oneself to 
take control of own decision and action to prevent 
self-exposure to SHS23.   
 
The preventive practice, knowledge and attitude on 
SHS were classified into dissatisfactory and 
satisfactory categories. Educational level refers to 
the highest formal education achievement by 
individual. The level of formal education was 
divided into low level and high level education.  The 
low level education includes those who never been 
in school until secondary school while the high level 
education means those graduated from tertiary 
institution.  Smoking status were categorized into; 
non-smoker which refers to those who have never 
smoked, or who have smoked less than 100 
cigarettes in his/her life time and did not smoke for 
the past 6 months; smoker refers to those who have 
smoked 100 cigarettes in his/her life time and who 
currently smokes cigarettes24. Family history of 
tobacco-related morbidity refers to any family 
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members claimed by the respondent ever had 
asthma, cancer or heart disease.  Existing tobacco 
related morbidity refers to whether respondents 
alleged to have asthma, cancer or heart disease.  
 
Research Tool  
A self-administered questionnaire on socio-
demographic and smoking factors, family history, 
existing tobacco related morbidity, knowledge, 
attitude, and preventive practice on SHS were used. 
The newly developed questionnaire on knowledge 
(13 items), attitude (13 items), and preventive 
practice (7 items) was pretested and validated 
among adults in a different village in Kuala 
Terengganu.  The internal consistency obtained for 
attitude and preventive practice items were 0.784 
and 0.685 respectively. 
 
The preventive practice, knowledge and attitude on 
SHS were categorized into dissatisfactory and 
satisfactory based on cut off points which derived 
from critical content analysis on each item scores 
according to researchers’ expert point of view.  The 
preventive practice level is categorized into 
dissatisfactory if the score is less than 21 and 
satisfactory if the score is equal or more than 21.  
The knowledge on SHS was categorized into 
dissatisfactory if the score was less than 11, and 
satisfactory if the score was 11 and above.  
Meanwhile, the attitude towards SHS was 
categorized into dissatisfactory if the score was less 
than 47 and satisfactory if the score was 47 and 
above.   
   
Statistical Analysis 
The data were analyzed using SPSS version 22.0. 
Descriptive statistical analysis such as means and 
standard deviation (SD) for numerical data, and 
frequency and percentage (%) for categorical data 
were applied. Both univariable and multivariable 
analyses were performed to determine the 
associated factors for preventive practice on SHS.  
The variables tested were: gender, age, marital 
status, educational level, having children, 
employment status, monthly household income, 
smoking status, smoker among family members, 
family members who smoke inside the house, guests 
who smoke inside the house, existing tobacco-
related morbidity, family history of tobacco-related 
morbidity, knowledge and attitude towards SHS. 
Simple logistic regression was used to select 
variables for further steps in multivariable analysis. 
Variables with p-value of less than 0.25 were 

included in the multivariable analysis. Selected 
independent variables were analyzed using forward 
stepwise likelihood ratio (LR), backward stepwise 
likelihood ratio (LR) and finally using enter variable 
selection method to obtain a preliminary model. 
Multicollinearity and interactions were checked. 
Then, preliminary final model was obtained. 
Hosmer-Lemeshow goodness-of-fit test, receiver 
operator characteristic (ROC) curve, and 
classification table were used to determine the 
fitness of model. The results were presented with 
crude and adjusted OR, 95% CI, and p-value. P-value 
of less than 0.05 was considered as statistically 
significant. 
 
RESULTS 
 
A total of 250 adult residents in the village aged 
from 18 to 77 years had consented and participated 
in the study.  There were 165 (66.0%, 95% CI: 60.0, 
72.0) respondents reported that they had been 
exposed to SHS in the past one week. All of the 
respondents were Malay and more than half of them 
were female, low educational level, employed, 
married and having low income (Table 1). About 80% 
of the respondents were non-smokers (Table 2). 
 
Table 3 describes the level of knowledge, attitude, 
and preventive practice. The respondents who 
showed dissatisfactory preventive practices were 
61.2%, whilst percentage of dissatisfactory 
knowledge and attitude were 22.8% and 77.6% 
respectively (Table 3). 
 
The item analysis of preventive practices showed 
higher percentages of respondents practiced self-
empowerment (Table 4). Most of the respondents 
(88.4%) chose to sit in smoke-free zones while 
dining in a restaurant and approximately 85.6% of 
them had walked away when they noticed someone 
was smoking nearby. Majority of the respondents 
admitted that they had done the rest of preventive 
practices, of which 77.6% of them had advised 
smokers to quit smoking, and 80.4% of them did not 
allow anyone to smoke inside their house.     
 
However, only 62.0% of them gave advice when they 
saw someone smoking in a smoke-free area, and 
67.2% of them had stopped someone from smoking 
near them.  Furthermore, on subanalysis among 52 
smokers, only 32 (61.5%) of them always abide the 
rules and regulations of smoke free areas.  

  
  
Table 1: Socio-demographic characteristics of respondents (n=250) 
 

Variable n (%) Mean (SD) 

Age (years) 
 

 38.2 (15.0) 
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Gender   
 Female 134 (53.6)  
 Male 116 (46.4) 

 
 

Education level   
 Low 161 (64.4)  
 High 89 (35.6) 

 
 

Occupational Status   
 Employed 142 (56.8)  
 Unemployed 108 (43.2) 

 
 

Marital Status   
 Married 165 (66.0)  
 Single/Divorced/Widow/Widower 85 (34.0) 

 
 

Monthly Household Income    
 < RM 2000 147 (58.8)  
 ≥ RM 2000 103 (41.2) 

 
 

Number of Children  2.4 (2.5) 
 

 
 
Table 2: Smoking and morbidity factor characteristics of the respondents (n=250).  

 
In multivariable analysis, age, smoking status, 
knowledge, and attitude towards SHS were found to 
have significant relationship with preventive 
practice on SHS.  Table 5 shows the final model of 
the analysis.  The model can be interpreted as 
follows: 

• An adult with one-year increase in age has 
1.0206 times the odds to have dissatisfactory 
preventive practice on SHS (95% CI: 1.0004, 
1.0412, P = 0.046). 

• A female adult has 2.0644 times the odds to have 
dissatisfactory preventive practice on SHS as 
compared to male adult (95% CI: 1.0753, 3.9635, 
P = 0.029). 

• An adult smoker has 12.1107 times the odds to 
have dissatisfactory preventive practice on SHS 
as compared to non-smoker adult (95% CI: 
4.0630, 36.0991, P = <0.001).  

• An adult without existing tobacco-related 
morbidity has 3.6795 times the odds to have 
dissatisfactory preventive practice on SHS as 
compared to those with existing tobacco-related 
morbidity (95% CI: 1.1795, 11.4786, P = 0.025). 

• An adult with dissatisfactory attitude towards 
SHS has 4.1871 times the odds of having 
dissatisfactory preventive practice on SHS as 
compared to those with satisfactory attitude 
toward SHS (95% CI: 2.0955, 8.3665, P = <0.001). 

Table 3: Score and level of knowledge, attitude, and preventive practice on SHS among respondents 
(n=250).  
 

Variable n (%)  

Smoking Status  

Non-smoker 198 (79.2) 

Smoker 52 (20.8) 

Family members who smoke 129 (51.6) 

Family members who smoke inside the house 79 (31.6) 

Guests who smoke inside the house 64 (25.6) 

Existing tobacco-related morbidity 20 (8.0) 

Family history of tobacco-related morbidity 91 (36.4) 

Variable n (%) Mean (SD) 

Knowledge score 
 11.52 (1.78) 

Satisfactory (score≥11) 193 (77.2)  
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Table 4: Item analysis of preventive practice towards SHS among respondents (n=250). 
 

*Item 1,4 and 7 are self-empowerment of own practices which do not involve other person 
**Item 2,3,5 and 6 are proactive action practices which involve educating or controlling other people 
 
 
DISCUSSION 
 
This study discovered two important and exclusive 
aspects of personal preventive practice among 
adults which were less reported elsewhere; their 
behavioral pattern in preventive practice and the 
possible factors that influence their action in 
protecting themselves from cigarette smoke. In 
general, the preventive practices of the villagers 
were regarded as dissatisfactory. The villagers 
showed better self-empowerment preventive 
practice as compared to proactive preventive 
practice.  The present study also revealed five 
significant predictors for dissatisfactory preventive 
practice on SHS.   
 
Appropriate personal practice and skill to avoid SHS 
are very crucial especially among the smokers’ 

wives and children. The practice to avoid SHS in 
public places are made possible by laws and policies 
such as smoke-free zones. However, personal 
practice to avoid SHS at home or residential areas 
are mostly individual-driven.  In general, the 
findings from the current study revealed that 
majority (61.2%) of the respondents were lacked of 
preventive practice. This shows that they are still 
not fully empowered.  Considering the social and 
cultural aspects of Malaysian society where smoking 
in public is common, it is not surprising for a villager 
to have difficulty in negotiating for smoking 
restrictions. In addition, our society is often more 
culturally conservative and more traditional, 
especially among low socio-economic group25, 
which makes them hesitate to be proactive such as 
reprimand a smoker who was smoking in a smoking 
restricted area.  

Dissatisfactory (score<11) 57 (22.8)  
Attitude score 

 41.69 (5.43) 
Satisfactory (score≥47) 56 (22.4)  
Dissatisfactory (score<47) 194 (77.6)  

Preventive Practice score 
 18.51 (5.07) 

Satisfactory (score≥21) 97 (38.8)  
Dissatisfactory (score<21) 153 (61.2)  

Items 

Answers 

Never Once A few times Every time 

n (%) n (%) n (%) n (%) 

1. I will walk away if someone smokes 
near me.* 

36 (14.4) 15 (6.0) 102 (40.8) 97 (38.8) 

2. I will stop someone from smoking 
near me.** 

82 (32.8) 22 (8.8) 96 (38.4) 50 (20.0) 

3. I will give advice when I see someone 
who smokes in a smoke-free area.** 

95 (38.0) 39 (15.6) 82 (32.8) 34 (13.6) 

4. I will choose to sit in smoke-free 
zones while dining in a restaurant.* 

29 (11.6) 21 (8.4) 88 (35.2) 112 (44.8) 

5. I had advised smokers to quit 
smoking.** 

56 (22.4) 33 (13.2) 109 (43.6) 52 (20.8) 

6. I do not allow anyone to smoke inside 
my house.** 

49 (19.6) 26 (10.4) 58 (23.2) 117 (46.8) 

7. I have searched for information 
regarding the dangers of passive 
smoking.* 

108 (43.2) 46 (18.4) 69 (27.6) 27 (10.8) 
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Preventive practices are crucial in protecting the 
public from SHS exposure even when they are in 
smoke free areas.  In parallel with this fact, the 
subanalysis of the current study also showed 
dissatisfactory compliance on smoke free 
legislation. Nearly 40% of the smokers did not 
comply with the rules and regulations of smoke free 

areas.  In other words, high proportion of smokers 
who resistant to smoking restrictions will make 
smoke-free areas less effective in protecting the 
public from SHS without adequate enforcement 
efforts from the authority26,27. Besides that, 
proactive preventive practices such as giving advice 
and educating others might also improve 
compliance on smoke free legislation.   

 
Table 5: Associated factors for dissatisfactory preventive practice on SHS among respondents (n=250). 
 

Variables Crude ORa (95% CI) P – valueb Adjusted ORb (95% CI) P-valueb 

Age (years) 
 

1.0211  
(1.0030, 1.0395) 

0.022 1.0206  
(1.0004, 1.0412) 

0.046 

Gender     
 Male 1.0000 - 1.0000 - 
 Female 0.7110 

(0.4254, 1.1884) 
0.193 2.0644  

(1.0753, 3.9635) 
0.029 

Smoking status     
 Non-smoker 1.0000 - 1.0000 - 
 Smoker 

 
8.1585  

(3.1134, 21.3787) 
<0.001 12.1107  

(4.0630, 36.0991) 
<0.001 

Existing Tobacco-Related 
Morbidity 

    

 Present 1.0000 - 1.0000 - 
 Absent 3.2279 

(1.2393, 8.4071) 
0.016  3.6795  

(1.1795, 11.4786) 
0.025 

Attitude towards SHS     
 Satisfactory 1.0000 - 1.0000 - 
 Dissatisfactory 

 
4.3491  

(2.3130, 8.1776) 
<0.001 4.1871  

(2.0955, 8.3665) 
 

<0.001 

aSimple logistic regression; bMultiple logistic regression, Hosmer-Lemeshow test P-value = 0.768; Area under Receiver 
Operating Characteristics curve = 0.77, Overall percentage correct = 73.6% 
 

Among the five identified significant predictors, 
smokers had the highest risk for having 
dissatisfactory preventive practices on SHS.  Similar 
finding was also reported in previous study among 
mothers in Taiwan where current smokers were less 
likely to refuse to enter an environment where SHS 
was present, to control passive exposure by 
requesting smokers to stop smoking, or to attenuate 
exposure when unable to fully withdraw from SHS20.  
This could be explained by the fact that being 
smokers themselves, they have more tolerance 
towards tobacco smoke and more tendencies to 
under estimate the harmful effect of SHS28.  
However, the result of the current study also 
showed situation will be the opposite once they 
developed tobacco-related diseases as they become 
more health conscious. 
Age was significantly associated with preventive 
practices on SHS where older respondents had 
higher odds for dissatisfactory preventive practices. 
This could be due to the low level of education 
among elder respondents in the current study. This 
is also in line with the findings from previous study 
done in Malaysia that showed older people were less 

likely to be aware of harmful effects of second-hand 
smoke than youngsters29.   
 
Though unexpectedly, the results of this study 
showed that females had double tendencies to have 
dissatisfactory preventive practice as compared to 
male.  Similar findings also seen in previous studies 
done in Taiwan20, China30, and Malaysia31, whereby 
females in general showed dissatisfactory 
preventive practices on SHS. As a result of culturally 
defined gender roles, females were prone to accept  
smoking males and men’s engagement in the social 
practice of smoking to maintain their identities as 
supportive wives, filial daughters/in-laws and 
responsible family members who pursue family 
collective interests at the expense of their own 
personal beliefs30.  
 
Majority of the respondents also showed 
dissatisfactory attitude towards SHS despite having 
satisfactory knowledge or fair level of awareness.  
This is worrying because this dissatisfactory attitude 
might affect their self-efficacy in avoiding SHS20 and 
it was also found to be significantly associated with 
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preventive practice on SHS in the current study. 
Low level of satisfactory attitude in this study might 
explain the low level of satisfactory preventive 
practices, especially the lack of proactive 
preventive practices such as giving advice to smoker 
who was smoking in a smoke free area and stopping 
someone from smoking near them.  These 
hesitations to voice out against smokers were 
probably due to the fear of the reprisals17.      

  
CONCLUSIONS 
 
In conclusion, the preventive practice among 
majority of the villagers was still unsatisfactory. 
Thus, a few factors should be considered when 
drawing up policies aimed at improving the 
preventive practice on SHS among adults. The 
authorized parties are recommended to focus more 
on older people, females, and smokers if a 
successful policy is to be designed and 
implemented.  Health education to the public 
should be tailored to motivate and change their 
attitude towards preventive practices on SHS.  
Future smoking control initiatives should also 
empower the public to act and to be firm in 
defending their right as non-smokers. 
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