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ABSTRACT

Introduction: Expansion of smoke-free areas in public domains is suspected to displace smoking into the home. 
However, the scarcity of such information in Malaysia warrants an investigation to determine SHS exposure at home 
among adults in Malaysia. Methods: This study  studied 4,250 and 21,445 adults who participated in the 2011 
Global Adult Tobacco Survey-Malaysia (GATS-M) and, the National Health and Morbidity Survey (NHMS) 2015, 
respectively. Multivariable logistic regression modelling was used to compare the odds of SHS exposure at home 
among adults in 2011 (GATS-M) to odds of SHS exposure at home among adults in 2015 (NHMS 2015). Results: 
Approximately one third of respondents were exposed to SHS at home in 2011 (38.4%) and 2015 (37.9%). MLR 
analysis  revealed the odds of SHS exposure at home was not significantly different from 2011 [AOR 1.14, 95 %  CI 
(0.99-1.31). 2015 exposure to SHS as reference]. This study also indicates no significant displacement of smoking 
into the home by socio-demographic and smoking status between 2011 and 2015.  Conclusion: The findings suggest 
that smoking has not been displaced into the home in the past four years although the number of smoke-free public 
areas have increased. More public smoke free areas should be established.  
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INTRODUCTION

Epidemiological studies have shown that second-hand 
smoke (SHS) exposure increase the risks of morbidity and 
mortality. Risk of respiratory diseases, cardiovascular 
and lung cancer increases with intensity of SHS exposure 
(1-2). One percent (1%) of the global burden of diseases 
and, annually 603,000 deaths worldwide are due to SHS 
exposure(3). Malaysia as a signatory to the Framework 
Convention on Tobacco Control (FCTC) has introduced 
and implemented a smoke-free policy in public areas 
since 1993, through the Control of Tobacco Products 
Regulation. Initially, the regulation prohibited smoking 
in health care facilities, public lifts, public halls, public 
vehicles, public transport terminals, childcare nurseries 
and schools. It was expanded include  to more public 
areas through amendments to the regulation in 1997, 
2004, 2008, 2009, 2011, 2012, 2014, 2015, 2017(4) . 
Currently, there are a total of 38 selected building and 
areas that have been declared as smoke free areas (4). 

The smoke free regulation is enforced by the frequent 
deployment of enforcement officers to those smoke free 
areas.

Studies conducted locally and abroad have shown 
that smoke free initiatives in public areas significantly 
reduces SHS (4,5). A previous study in Malaysia reported 
that the ratio of SHS exposure in smoke free versus 
non-smoke free areas was 1:4(4). However, residential 
homes have not been included as smoke-free areas, 
as they are private property. Therefore, the Ministry 
of Health, Malaysia have included smoke-free home 
campaign in the community intervention programmes 
such as “Komuniti Sihat, Perkasa Negara” (KOSPEN) 
(Healthy community, developed the nation), in which 
the health volunteers and District health department 
carried out the health promotion programmes on the 
benefit of smoke free-home, health hazard of second-
hand-smoke and encourage smokers to quip smoking. 
Those who made their home as smoke-free areas will 
be awarded the token of appreciation (6). However, the 
KOSPEN programme was implemented in the selective 
areas only, and  the prohibition of smoking in public 
areas might displace smoking into the home, in view 
of the limited public areas where smoking is allowed. 
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However, findings on the impact of expansion of smoke 
free areas on displacement of smoking into the home 
(measured by SHS exposure at home) have been mixed. 
Some studies found positive evidence of displacement 
of smoking into the home due to restrictions on smoking 
in public areas (7-10). However, several other studies 
found that the policy reduced SHS exposure at home 
due to adoption of voluntary restrictions on smoking in 
the home indicating there is no displacement (5,11,12). 
Studies and systematic reviews have also  found that 
no changes in SHS exposure at home post legislation 
(13-15). In addition, the impact of smoke-free initiatives 
varied by sociodemographic background, whereby 
smoke-free initiatives policy reduced SHS exposure at 
home among those with higher education attainment 
and income level, however, little effect was seen among 
those from lower social economic groups (16).

Information on the impact of smoke-free initiatives 
on displacement of smoking in Malaysia is scarce, as  
no studies on SHS exposure was carried out before 
2010. However, from 2011, effect of SHS of home 
was investigated in the Global Adult Tobacco Survey 
(GATS-M) 2011(17) and the National Health and 
Morbidity Survey (NHMS) 2015 (18). Both surveys 
used similar items, definition of SHS exposure and 
target populations, which provided an opportunity  to 
address information gaps in SHS in Malaysia. This study 
aims to determine the SHS exposure at home between 
2011 and 2015 among Malaysian adults as a proxy 
of measurement for displacement of smoking into the 
home, and to assess displacement by socio-demographic 
and smoking status. An increase in prevalence of SHS 
exposure at home after implementation of smoke-free 
initiatives in public places would indicate displacement 
of smoking from public places to the home.

MATERIALS AND METHODS

Data source and sample
This paper analysed data from the Global Adult 
Tobacco Survey-Malaysia (GATs-M 2011) and the 
National Health and Morbidity Survey (NHMS) 2015. 
Both surveys were national-wide population-based 
studies that employed cross-sectional designs. To 
select a nationally representative sample of non-
institutional residents in Malaysia aged 15 years and 
above, respondents were selected via multistage cluster 
stratified systemic sampling scheme with probability 
proportional-to-size approach. Data were obtained via 
a pre-validated questionnaire adapted from GATS, and 
through face-to-face interviewes by trained research 
assistants. All selected participants given the written 
informed consent prior to the interview. Ethical approval 
for both surveys were approved by Medical Research 
Ethics Committee (MREC), Ministry of Health, Malaysia. 
Detailed explanations of the two surveys can be obtained 
from Lim et al (4)  and the GATS-M reports (17). 

SHS exposure at home
The dependent variable (exposure to SHS at home) was 
measured by an item: “How often does someone smoke 
in your house: with the response options of “Every day”, 
“Every week”, Every month”,” Less than 1 month” and 
“Never”. Those who responded, “Every day”,” Every 
week” or “Every month” were classified as exposed to 
SHS at home”, and those who responded, “Less than 
1 month” and “Never”, as “Not exposed”. Respondents 
who answered ‘Unknown’ or ‘refused to answer’, were 
excluded from the analysis. 

The primary independent variable was exposure to SHS 
at home in 2011 and 2015. Socio economic variables 
included were gender, residential area, ethnicity, 
education attainment, age group, quintile of income 
(Quintile 1 (lowest) to Quintile 5 (highest)), marital 
status, type of occupation, and current smoking status.

Statistical analysis
Data from both GATS-M and NHMS 2015 were 
cleaned and sample weights were generated based 
on data from the 2010 National population census 
sample  to reflects the general population. Descriptive 
analysis was used to described the characteristic of the 
respondents.  Separate multivariate logistic regressions 
were performed to assess predictors of change in SHS 
exposure in the home. All independent variables were 
entered in the models. Two-way interaction between 
the years of survey and all other independent variables 
were examined to determine effect modification. P value 
more than 0.05 indicated that there is no significant two 
way interaction. All regression results are presented with 
their corresponding 95% confidence intervals.

RESULTS  

Sample characteristics
Table I showed that the study sample of  GATS-M, 
2011 and 2015 NHMS comprised similar proportions 
of gender (male and female), age groups, income level, 
marital status, type of occupation and smoking status 
across survey years (p>0,05).   However, some variation 
was observed between the ethnicity and education 
attainment between GATS-M 2011 and NHMS 2015. 
(49.6%, 95 CI,48.7-50.5 in 2011 and 58.9%, 95 CI 
56.8-60.9 in 2015) and lower education attainment 
(No formal education 10.1, 95 CI (9.1-11.2) to 6.7, 95 
CI 6.3-7.2 and primary school education 30.8% (95 CI 
30.9-32.7) to 23.2% (95 CI 22.9-25.9). 

The result showed no  reduction in SHS at home  across 
all socio-demographic backgrounds and smoking status 
between 2011 and 2015. Prevalence of SHS exposure 
at home declined by only 1.3% , from 38.4 in 2011 to 
37.1% in 2015. Prevalence of SHS exposure at home 
across all social-demographic variables and smoking 
status were similar for the similar period. Non-smokers, 
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Table I: Social-demographic characteristic and smoking status among Malaysian adults

Variable 2011 2015

N n % 95 CI N n % 95 CI

Gender

Male 10515362 2086 51.2 49.2-53.3 11305164 10220 51.6 50.7-52.5

Female 10014858 2164 48.8 76.7-50.8 10610444 11225 48.4 47.5-49.3

Residential

Urban 14807892 2085 72.1 70.6-73.6 16609048 12369 75.8 75.1-76.4

Rural 5722329 2185 27.9 26.4-29.4 5306360 9076 24.2 23.6-24.9

Ethnicity

Malay 12083159 2531 58.9 56.8-60.9 10872208 13345 49.6 48.7-50.5

Chinese 3808989 641 18.6 16.9-20.3 5087215 3407 23.2 22.4-24.0

Indian 1923013 263 9.4 8.1-10.8 1480516 1519 6.8 6.8-7.2

Others 3715058 815 13.2 12.1-14.5 4475668 3174 20.4 19.7-21.2

Education level

No formal education 2061180 651 10.1 9.1-11.2 1090041 1307 6.7 6.3-7.2

Primary school 6286532 1393 31.8 30.9-32.7 3831352 4614 23.7 22.9-29.5

Secondary school 9515856 1779 46.6 44.5-48.6 7177127 7504 44.4 43.4-45.4

Tertiary education 2576026 406 12.6 11.2-14.1 4076999 3604 25.2 24.3-26.1

Age group (years)

15-24 5689674 742 27.7 25.7-29.8 5493294 4218 25.1 24.3-25.9

25-44 8525991 1768 41.5 39.6-43.5 9355186 7984 42.7 41.8-43.6

45-64 4860331 1326 23.7 22.1-25.3 5395163 6793 24.6 23.9-25.3

65+ 1454226 414 7.1 6.2-8.1 1671964 2449 7.6 7.2-8.0

Marital Status

Married 17003068 2712 58.5 56.5-60.6 13209903 13845 60.3 59.5-61.2

Single 7195864 1042 35.1 33.0-37.2 7278630 5645 33.2 32.4-34.1

Widow/widower/dvorcee 1302670 490 6.4 5.6-7.2 1404922 1941 6.4 6.0-6.8

Occupation

Government employee 1807870 397 8.8 7.8-9.9 1925402 2195 11.3 10.7-11.9

Private 6576084 1112 32.1 30.1-34.1 8135063 6204 47.8 46.8-48.8

Self employed 3108054 843 15.2 13.8-16.6 3448862 3885 20.3 19.5-21.0

Homemaker 8123079 1707 39.6 37.6-41.6 2909014 3347 17.1 16.4-17.8

Retiree 886675 187 4.3 3.6-5.2 609305 786 3.6 3.3-3.9

Income level

Quintile 1 2304748 844 11.4 10.3-12.5 2570888 2978 11.2 10.2-12.3

Quintile 2 3120933 829 15.4 14.1-16.8 3731827 4008 17.0 16.4-17.7

Quintile 3 4184595 822 24.6 19.0-22.3 4545777 4661 20.7 20.0-21.5

Quintile 4 4718554 842 23.3 21.5-25.1 4792572 4431 21.9 21.1-22.6

Quintile 5 5946366 846 29.3 27.4-31.4 6274541 5367 28.6 27.8-29.4

Smoking status

Yes 4746504 989 23.1 21.4-24.9 4991457 4477 22.8 22.1-23.6

No 15783716 3361 76.9 75.1-78.6 16882539 16938 77.2 76.4-77.9

N- Estimated population   n- sample
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government employee, aged 45 years and above, urban 
dweller, those with tertiary education attainment and 
female had lower prevalence of SHS exposure at home 
was  lower among in both surveys (Table II).

Multivariate logistic regression showed that similar 
likelihood of SHS exposure at home in 2011 and 
2015. Table 3 shows, Males, Malays, lower education 
attainment (no formal schooling and primary school), 
younger age group (15-24 years) and smokers were 

Table II: Exposure to SHS at home among Malaysian adults in 2011 and 2015

Variable 2011 2015

N N % 95 CI N n % 95 CI

Overall 7639286 1663 38.4 36.4-40.5 8095569 8154 37.1 36.2-37.9

Gender

  Male 4436166 920 43.3 40.4-46.3 4713964 4350 41.9 40.6-43.1

  Female 3202119 743 33.3 30.7-36.0 3381604 3814 32.0 30.9-33.1

Residential

  Urban 5105593 706 35.7 33.2-38.4 5520270 4091 33.3 32.3-34.3

  Rural 2532692 963 45.4 42.8-48.0 2575298 4073 48.8 47.4-50.3

Ethnicity

  Malay 5116068 1071 43.9 41.2-46.5 4607385 5601 42.3 41.4-43.6

  Chinese 837666 142 22.5 18.5-27.2 1052019 723 20.8 19.1-22.5

  Indian 433626 55 23.1 17.3-302 370178 361 25.1 22.3-28.0

  Others 1250924 395 47.8 43.0-52.7 2065985 1477 46.4 44.3-48.6

Education level

  No formal education 845768 271 43.8 38.6-49.2 463940 524 42.7 39.1-46.5

  Primary school 2426720 594 39.7 36.2-43.4 1573088 1856 41.2 39.3-43.2

  Secondary school 3688898 691 40.0 37.0-43.1 2805827 3046 38.2 37.8-40.7

  Tertiary education 652141 100 25.7 20.5-31.7 944981 848 23.2 21.5-25.0

Age group (years)

  15-24 2159187 309 39.3 25.0-31.8 2219245 1802 40.5 38.7-42.4

  25-44 3399929 726 41.1 38.2-44.1 3701933 3211 39.7 38.4-41.1

  45-64 1649466 496 35.2 31.7-38.8 1738490 2435 32.3 31.0-33.78

  65+ 429702 132 30.3 24.7-36.6 435899 716 26.2 23.8-28.6

Marital Status

  Married 4453505 1077 38.2 35.8-40.7 4831552 5298 36.7 35.7-37.8

  Single 2760542 423 39.9 36.0-43.9 2859027 2320 39.3 37.8-40.9

  Widow/widower/dvorcee 413885 160 32.8 27.0-39.2 404808 546 28.9 26.1-31.8

Occupation

   Government employee 508852 107 29.1 23.9-34.9 558678 595 29.1 26.6-31.7

  Private 2761317 463 43.4 39.5-47.3 3176659 2521 39.2 37.7-40.7

  Self employed 1422114 412 47.0 42.2-51.9 1520066 1787 44.2 42.1-46.2

  Homemaker 2800809 537 35.7 32.6-38.9 1073381 1332 37.0 34.9-39.1

  Retiree 142535 43 16.5 11.5-23.2 145217 219 24.0 20.5-28.0

Income level

  Quintile 1 1180770 422 15.7 13.7-17.9 811638 939 31.8 29.6-34.1

  Quintile 2 1306460 359 43.0 38.5-47.7 1614125 1750 43.4 41.3-45.4

  Quintile 3 1750216 333 42.8 38.3-47.4 1805039 1977 39.9 38.1-41.8

  Quintile 4 1549653 280 34.0 30.0-38.3 1935933 1801 40.5 38.7-42.4

  Quintile 5 1734193 240 30.0 26.1-34.3 1928831 1697 30.8 29.3-32.3

Smoking status 

  Yes 3421640 757 72.4 68.3-76.1 3730405 3433 75.0 73.3-76.6

  No 4217245 906 27.9 25.8-30.0 4365163 4731 25.9 25.1-26.7

more likely to report SHS exposure at home in 2011 and 
2015 (Table III)

DISCUSSION

Using data extracted from the Global Adult Tobacco 
Survey-Malaysia (GATS-M) and NHMS 2015, the 
study found no difference in prevalence and likelihood 
of adult exposure to SHS at home over these 4 years 
across sociodemographic,  and smoking status during 
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Table III: Multivariate analysis to determine the association factors 
with SHS exposure at home among Malaysian adults

Variable 2011 2015

AOR 95 CI AOR 95 CI

Survey year

2011 1.14 0..99-1.31

2015 1

Gender

  Male 0.49 0.36-0.69 0.52 0.43-0.62

  Female 1 1

Residential

  Urban 1 1

  Rural 0.92 0.70-1.21 1.27 1.13-1.44

Ethnicity

  Malay 2.24 1.48-3.39 2.53 2.12-3.00

  Chinese 1

  Indian 0.74 0.38-1.45 0.98 0.73-1.31

  Others 2.28 1.32-3.93 2.14 1.73-2.81

Education level

  No formal education 2.08 1.02-4.21 2.62 1.96-3.50

  Primary school 1.88 1.05-3.40 1.86 1.78-2.34

  Secondary school 1.37 0.82-2.27 1.60 1.35-1.91

  Tertiary education 1 1

Age group (years)

  15-24 4.32 1.99-9.39 1.96 1.41-2.71

  25-44 2.50 1.31-4.76 1.62 1.21-2.18

  45-64 1.61 0.92-2.82 1.26 0.96-1.67

  65+ 1 1

Marital Status

  Married 1 1

  Single 0.48 0.31-0.74 1.14 0.99-1.31

  Widow/widower/
dvorcee

0.61 0.36-1.03 0.93 0.74-1.17

Occupation

   Government employee 1.81 0.68-4.81 1.67 1.37-2.03

  Private 3.56 1.44-8.79 1.74 1.40-2.16

  Self employed 3.04 1.21-7.61 1.92 1.52-2.42

  Homemaker 4.27 1.76-10.36 0.88 0.62-1.24

  Retiree 1 1

Income level

  Quintile 1 1.14 0.69-1.87 1.05 0.84-1.32

  Quintile 2 1.27 0.79-2.03 1.18 0.94-1.50

  Quintile 3 1.18 0.77-1.83 1.22 0.98-1.52

  Quintile 4 1.10 0.68-1.50 1.24 1.01-1.53

  Quintile 5 1 1

Smoking status 

  Yes 21.76 13.6-34.83 11.33 9.47-13.58

  No

the period of expanding smoke free public areas in 
Malaysia. This indicates that there is no evidence of 
displacement of smoking from public places into homes 
due to the expansion of smoke free areas. This is contrary 
to findings from Taiwan (16,19), and United States (20), 
that reported a reduction in SHS exposure at home, due 

to the smoke-free restriction at home  after  smoke free 
regulation in public areas were expanded. Similarly, 
Ho et al.(8) and Zheng et al.(10) in Hong Kong and 
Macao, reported that adults smoked more in the house 
after the introduction and implementation of smoke-free 
initiatives in public areas. 

The “last refuge model” (21), suggests that smoking 
prohibition  in public places would lead to more smoking 
in the home thus increasing SHS exposure in the home, 
while, the social diffusion hypothesis (22), puts forth 
that regulations on smoking in public areas increases 
the probability of households imposing voluntary 
home smoking restrictions. However, both theories 
were not applicable in this study. The results suggested 
that the findings may be due to several factors, firstly, 
the coverage of smoke free areas in public areas may 
be inadequate, i.e. only 37 areas have been declared 
smoke-free areas and only working areas with central 
mechanical ventilation was smoke free. 

In addition, non-smoking areas do not cover all public 
areas frequently visited by the public such as open-air 
dining areas, which are still not gazetted as smoke free 
areas until 2018, and smokers are still free to smoke 
in such areas. Furthermore, over 20% of smokers still 
smoke in smoke free public areas (4), that indicates 
rampant violation of the smoke-free regulation, which 
requires more comprehensive enforcement activities 
such as the increase deployment of enforcement officers. 
Currently, the enforcement activities are carried out by 
environmental health officers or assistant environmental 
health officers, who have a host of other duties, such 
as disease prevention activities, inspection of food 
premises, food quality monitoring through  sampling 
of food sold , monitoring of public and private water 
quality,  and other responsibilities. Therefore  they are  
unable to concentrate on enforcing smoking bans in 
gazetted public places (23). 

Furthermore, the comparison between SHS exposure in 
home (as a proxy for measuring displacement) is only 
for a period of 4 years, which may be too short a period 
to observe a change in social norms and attitude in the 
Malaysian population toward SHS. This may be due to 
the  slow adoption of changes towards smoking, and 
exposure to SHS, as have been observed from previous 
NHMS surveys, which have reported no change in 
smoking prevalence by locality or sociodemographic 
status among Malaysians over the last two decades (24)  
Continuous monitoring by SHS exposure at home is 
essential to identify any changes that occur to strengthen 
of anti-smoking policies based on the finding.
Women were more likely to be exposed to home SHS in 
our study. This may be attributed to the gender difference 
in smoking (16). The prevalence of smoking in Malaysia 
is generally higher among men (44.5% among men 
vs. 1.3% among women, in 2015) (18). This results in 
reduced risk of home SHS exposure among men as their 
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female household members are less likely to smoke. 
And vice versa for women, there is a higher risk of SHS 
exposure at home as their male household members 
are more likely to smoke. Thus gender differences in 
smoking has implications on SHS exposure among 
women.

Participants with lower education attainment were more 
likely to expose to SHS at come compared to  those 
with tertiary education level. The odds of SHS exposure 
in homes was much higher among respondents with 
lower education levels than among those with tertiary 
education attainment.  Differences in home SHS exposure 
with education levels did not reduced significantly in 
2015.  Policy effect on SHS in homes differed from 
results of studies on smoke-free legislation in Wales 24 
where post-legislation reductions in SHS exposure were 
limited. This finding suggests that more interventions on 
smoke- free homes should focus on those with lower 
education, while nor neglecting to focus on those with 
high school and tertiary education, as SHS levels has 
plateaued in the last 4 years (18).

Malays and others Bumiputra ethnic groups, as well as 
those who reside in rural areas and respondents below 
45 years of age, showed high SHS exposure at home in 
both surveys. This findings might be explained by the 
high prevalence of smoking among these ethnic groups,  
those residing in rural areas, and respondents less than 
45 years old. In addition, a negative attitude among 
non-smokers(25)  may be a plausible explanation for the 
study’s findings, However, in-depth qualitative studies 
are suggested to elucidate the cause of this observation.

Smokers are reported to have higher likelihood to 
be exposed at home in both studies. The findings 
are consistent with the results of Jallow et al in the 
Gambia(26). This may be because smokers are usually 
more liberal when dealing with smoking issues, and 
less likely to prohibit others from smoking in the home,  
as they do not have legitimate authority to advice or 
convince others not to smoke in the home because they 
themselves are smokers.

This study provided the information on displacement 
of smoking into the house since the last 4 years, 
following the implementation of expanding of Smoke-
free initiatives in Malaysia. However, there were 
limitations. Firstly, the information in this study was 
based on interview and lacked objective measurement 
of SHS exposure, such as salivary or serum cotinine  
levels , which might invoke recall bias and social 
desirability bias. Second, several independent variables 
such as families with children, knowledge on health 
hazard and attitude toward SHS, which is a significant 
variable associated with SHS exposure at home was not 
investigate in the current study. Finally, This study could 
not rule out the effect of other anti-tobacco policies and 
community intervention programmes. These policies 

may influence smoking prevalence and raise awareness 
on harms of SHS on their health, and data on the smoking 
behaviours of household members were unavailable, 
that might influence the outcome of the study. 
Limitations notwithstanding, this study was based on a 
large representative national sample from two national 
surveys,  using similar standardised survey questions, 
target population, study design and sampling methods. 
The higher response rate enables the generalization of 
the finding to the Malaysian general population. The 
face-to-face approach and assurance of anonymity 
and confidentially increased the trustworthiness of the 
information obtained. 

CONCLUSION

The results show that displacement of smoking at 
home was not observed. Therefore, the expansion 
of smoke-free initiativesin public areas should be 
continued to cover even more public areas, as previous 
study in Malaysia by Lim et al 2018 (4) showed lower 
exposure to SHS in gazetted areas  This study also did 
not observe any changes of SHS exposure at home by 
sociodemographic at home during the same period. 
Public health practitioner   and policymakers should 
also be aware of the disparities in SHS exposure at 
home as reported in our study. Therefore, more creative 
and innovative interventional programmes targeted the 
respondents identified in this study not to smoke in the 
home are strongly recommended, to reduce the SHS 
exposure at home among Malaysians. In which Yu et 
al.(2017)(27) , reported that distributed the health hazard 
of smoking and SHS through mobile phone significant 
increase the smoke-free home , in addition, spousal 
interaction and support with Intervention  programmes 
should be consider as previous studies showed the it to 
be  effective in helping smokers quit or reduce smoking 
(28-29).  Overall, our study highlights the essential heed 
for Ministry of Health, to establish more smoke free 
public areas to protect non-smokers from SHS exposure, 
and demoralise smoking among Malaysians 
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