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ABSTRACT

Introduction: Total restriction on smoking in the home is an effective tool to reduce Second-hand smoke (SHS) expo-
sure in private dwellings. The aim of this study is to determine the prevalence of total smoking restrictions in Malay-
sian homes and factors associated with its adoption. Methods: We analyzed data from a cross-sectional, household
study — the Global Adult Tobacco Survey 2011, which involved a representative sample of Malaysian adults. Factors
associated with the adoption of a totally smoke free home policy was determined by multivariable logistic regression.
Results: Out of the 4250 respondents studied, 40.9% (95% Cl 38.1-43.8) adopted a total smoking restriction within
their homes. Adoption of total smoke-free home policy was significantly higher among Chinese and Indians, those
without smokers in the house, non-smokers and government employees. The likelihood of adopting the total smok-
ing restriction at home was lower among current smokers, of Malay ethnicity, low education attainment, having at
least one house member who smoked, residing in rural areas, single or widow/widower/divorcee, those working in
the private sector or self-employed. Conclusions: Less than half of Malaysian households implemented a total smok-
ing restriction in their residence. Targeted activities to encourage the adoption of voluntary smoke-free rules among
groups least likely to implement 100% smoking restrictions in the home are urgently needed with participation of all
stakeholders to ensure its success.

Keywords: Second-hand smoke, Total home smoking restriction, Population-based study, Malaysian adults, Global
adult’s tobacco survey

Corresponding Author: attributable to second-hand tobacco smoke exposure
Lim Kuang Hock, MSc (7).
Email: limkh@imr.gov.my

Tel: +603-26162666
INTRODUCTION

Second-hand smoke (SHS) consists of sides-stream
smoke and exhaled mainstream smoke (1). Exposure
to SHS contributes to various health problems, such
as increased risk of lung cancer, heart disease, and
respiratory conditions among adults (2-4). It is estimated
that SHS exposure contributes to 600,000 premature
deaths globally annually and contributes to about 1%
of the total global disease burden (5,6). Exposure to
SHS also imposes an economic burden on individuals
and countries, both through direct health care costs and
indirect costs from reduced productivity. An estimated
10% of the total tobacco-related economic cost is

To protect non-smokers from SHS exposure and to
create environments that deter smokers from smoking,
the Malaysian government through the Ministry of
Health introduced a law restrictionning smoking in
several public places, among them health facilities
and in public transport vehicles through the Control of
Tobacco Products Regulation 1993(8). The regulation
has gone through several amendments, in 1997, 2004,
2006, 2008 and 2011 (9-12), to expand the non-
smoking areas. As of the year 2016, 38 public areas and
workplaces have been gazetted under the regulation
(13-16). However, residential areas are not included in
the regulation.

Some studies have shown that the home is a major site
of exposure to SHS among adults and children (17,18)
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particularly in homes with smokers. SHS exposure can
be substantially reduced when smoking in the home
is restricted completely (17,19,20). Furthermore, in
smoke-free homes, the quantity of cigarettes smoked
is reduced, smoking cessation increased, and smoking
initiation among adolescents reduced (20,21). Overall,
this measure will denormalise smoking in the home.
Total home smoking restrictions have been associated
with male gender (19), non-smoker status (22), no
smokers in the home (19), fewer friends who smoked
(23) higher levels of education (24), younger age (19,24),
presence of children in the home (22,23) and belief that
SHS is harmful (22). It is not known if these factors are
relevant in the Malaysian context. Research in several
countries have indicated that home smoking restrictions
are not equally distributed in populations and vary
widely among population subgroups (19, 25).

To our knowledge, to date there has never been a study to
document the prevalence of home smoking restrictions
in Malaysia. The national population-based surveys that
have been carried out since 1996 (26-28) reported on
the prevalence of smoking and factors associated with
smoking among adults, but shared little data on SHS
exposure. However, the 2006 National Health and
Morbidity Survey (NHMS) did report that 21.5% of
Malaysian adults were exposed to SHS for at least 15
minutes in the past week (27) but lacked information on
where the exposure occurred.

Therefore, it is pertinent to investigate smoke free
home policy adoption in Malaysia to assist in devising
suitable measures to address SHS exposure at home. The
purpose of this article is firstly to estimate the prevalence
of private home smoking restrictions, and secondly, to
identify factors associated with having a full restriction,
in Malaysia.

MATERIALS AND METHODS

Data was derived from the Malaysian Global Adult
Tobacco Survey (GATS-M) 2011, “GATS-M” was a cross-
sectional study employed the three-stage proportionate-
to-size sampling, to obtain a representative sample of
non-institutionalized Malaysians aged 15 years and
above. The first stage consisted of 15 Malaysian states
whilst second stage was the division of urban and rural
areas by each state. The primary sampling units were
enumeration blocks (EBs) (artificial geographical areas
created by the Department of Statistics) which consist of
80-120 living quarters based on year 2010 population
census and living quarters (LQs) were the secondary
sampling unit. A total of 426 EBs (222 urban and 204
rural) were selected by stratified sampling and from
these, 5,112 LQs were selected via simple random
sampling.

Face to face approach was used to obtain information
from the selected respondents using handheld computers

(IPAQ) by trained research assistants (RA). Each RA had
one iPAQ. A real case file containing the addresses and
names of household members aged 15 years and above
from the selected LQs by simple random sampling was
pre-loaded into the iPAQ before the field work. Trained
research assistants provided detailed explanation of
the purpose of the survey to the selected respondents.
The interview was commencing only after obtaining
written consent. All the responses were entered by the
interviewer in the iPAQ,

Short telephone interviews for verification with 10% of
the completed households was employed for quality
control. To ensure a high response rate, selected
respondents who were not at home after at least three
attempted visits were excluded from the survey. The
detailed methodology has been published previously
(29) Medical Research and Ethical Committee, Ministry
of Health Malaysia provide the ethical clearance for the
study.

The dependent variables included restriction on smoking
at home, which was examined by the item “Which of
the following describes the regulation about smoking
in your house” with the four answer choices. Those
who answered “smoking is allowed in the house”; “no
regulation” or “smoking usually is not allowed but
there are exceptions” were classified as not adopting a
total home smoking restriction, those who selected the
choice of “not allowed in the house” was categorised
as total restriction.

Independent variables were social demographics
variables (gender, ethnicity, education attainment, age
group, locality marital status, income level (the lowest
quintile being the poorest and the highest quintile being
the richest). Smoking status, household member/s who
smoked, and the knowledge of health hazard of SHS
.Smoking status was evaluated by the item “Do you
currently smoke cigarettes?” Respondents who answered
“not at all” to the item was classified as “non-smokers”
whilst those who answered “daily, less than daily” as
“current smokers”. Whilst status of household member/s
who smoked was examined by “Does any member of
your household smoke? The knowledge of SHS was
measured by four items, namely i) Breathing other
people’s smoke causes serious illness, ii) SHS causes
heart disease among adults, iii) SHS causes cancer
among adults and iv) SHS causes cancer in children
with the choice of “Yes” or “No”.

The data were cleaned, and weights were applied in
the analysis for study design, and non-response rate.
Descriptive statistics were calculated to illustrate the
social demographic characteristics of the respondents.
Cross tabulation was employed to describe proportion
of respondents exposed to SHS, with Chi-square tests
comparing categorical independent variables with
home smoking policy. Multivariable logistic regression
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(MLR) analysis was used to determine the association of
independent variables with Total smoking restriction at
home . The model included all independent variables
that were significant at p<0.25 in the univariable
analyses (30). The fit of the final models was checked
by STATA version 11 statistical software using modified
Hosmer-Lemeshow Goodness of Fit test for complex
samples (31). A non-significant p value (>0.05) indicated
that the model had good fit. Tests for possible two-
way interactions in the final custom model showed no
significant interactions were present. SPSS statistical
software version 20 was used to carry out the analysis.

RESULTS

The study response rate was 81.2% (4,250/5,233), with
a balanced proportion of male and female respondents
(51.2% and 48.8%). Almost three-quarters of the
respondents resided in urban localities (72.1%) and were
non-smokers (76.9%). Most respondents were Malay
(58.9%) followed by Chinese (18.6%), other ethnic
(13.2%) and Indian (9.3%). Two-thirds of respondents
were in the young adult to middle-age groups (25-64
years). Total and partial smoke-free homes were reported
by 40.9% and 16.9% of respondents respectively (Table
.

Table Il shows the proportion of total smoke-free
homes was significantly higher among respondents
of Chinese(54.6%) and Indian (50.7%) ethnicity,
government employees (49.5%), females (45.4%) and
urban residents (44.1%). The proportion of total smoke-
free homes was lower among respondents with lower
education attainment (30.3%) and in lowest quintile
of income (25.8%). The proportion of total smoke free
homes among non- smoker and without household
members who smoked were almost two times higher
than their counterparts (46.7% vs 22.0%; 50.9% vs
23.9%). While the proportion who perceived SHS will
cause harm to non-smoker and cancer to children were
significantly higher compared to their counterparts.
The study also revealed that the proportion of partial
home free smoke were not significant across all social
demographic variables.

Significant associations were observed between total
home smoking restriction and level of education,
occupation, ethnic group, marital status, residential
area, smoking status, at least one household member
who smoked and age groups (Table IIl). Respondents
with tertiary education attainment were more likely to
apply a total smoking restriction at home than those
without formal education. and those who worked in
the private sector and the self-employed were less likely
to not have a smoke-free home policy compared to
government employees. Respondents from the lower
quintile of income (quintile 1) were less likely to have
a total home smoking restriction than those from the
highest quintile. In addition, smokers and those who had

Table 1: Social and demographic characteristics of respondents
(n=4250)

Variable n % 95% Cl
Lower Upper
Gender
Male 2086 51.2 49.3 53.1
Female 2164 48.8 46.9 50.7
Ethnicity
Malay 2531 58.9 55.0 62.6
Chinese 641 18.6 15.7 21.8
Indian 263 9.4 7.5 11.6
Others 815 13.2 11.2 15.6
Marital status
Married 2712 58.5 56.2 60.8
Single 1042 35.1 329 37.4
Widow/er 490 6.4 5.6 7.2
Education attainment
Less than primary 651 10.1 8.9 11.4
Primary 1393 30.8 28.7 32.8
Secondary 1779 46.6 44.4 48.7
College and above 406 12.6 10.9 14.6
Occupation
Government 397 8.8 7.7 10.1
Private 1112 32.1 29.6 34.7
Self employed 843 15.2 13.7 16.7
Home maker 1707 39.6 37.4 41.9
Retiree 187 4.3 3.5 5.4
Age group (Years old)
15-24 742 27.7 25.7 29.8
25-44 1768 41.5 39.4 43.7
45-64 1326 23.8 22.0 25.5
65+ 414 7.1 6.1 8.2
Income level
Quintile 5 846 29.3 26.9 31.9
Quintile 4 842 23.3 21.6 25.1
Quintile 3 822 20.6 18.9 22.5
Quintile 2 829 15.4 13.9 17.0
Quintile 1 844 11.4 10.0 12.9
Residential area
Urban 2065 72.1 70.6 73.6
Rural 2185 27.9 26.4 29.4
Smoking status
Smoker 989 23.1 21.2 25.2
Non-smoker 3261 76.9 74.8 76.8
Home smoking restriction
None 2207 46.2 43.4 49.0
Partial 430 16.9 10.9 15.1
Total 1549 40.9 38.1 43.8
Have at least one smoker in
the home
Yes 1598 36.1 34.0 38.3
No 2645 63.9 61.7 66.0
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Table 1I: Total restriction on Smoking at home by social-demography, smoking status and knowledge of SHS Hazard

Variable Total restriction of smoking at home Chi-Square p value
No total restriction Total restriction value
N* n** % 95% CI N n % 95% ClI
Gender
Male 658444 1386 63.3 59.6-66.7 3819972 672 36.7 33.3-40.2 30.65 <0.001
Female 5361902 1251 546 51.2-52.9 4458045 874 45.4 42.1-48.8
Ethnici
Malay 7643171 1696 64.1 60.9-67.1 4288497 810 35.9 32.9-39.1 104.05 <0.001
Chinese 1701910 297 45.4 39.4-51.6 2045254 331 54.6 48.4-60.6
Indian 931102 129 49.3 40.7-57.9 958514 131 50.7 42.1-59.3
Others 1665986 514 62.8 55.6-69.5 985753 277 37.2 30.4-44.4
Age group(years)
15-24 3327442 458 59.7 54.4-64.4 2250264 268 39.3 35.6-45.3 0.394 0.975
25-44 4962159 1079 58.9 55.3-62.4 3463899 667 41.1 37.6-44.7
45-64 2813134 834 58.5 53.8-63.0 1996949 478 41.5 37.0-46.2
65+ 843508 266 59.8 51.7-67.4 566964 136 40.2 32.6-48.3
Marital status
Married 6787938 1632 57.2 54.0-60.3 5086369 1054 42.8 39.7-46.0 9.26 0.051
Single 4348113 674 61.7 57.4-65.8 2700154 345 38.3 34.2-42.6
Widow/widower/divorcee 799911 328 62.7 55.7-69.2 476191 140 37.3 30.8-44.3
Education level
Less than primary 1373273 457 69.7 63.5-75.0 596708 168 30.3 25.0-36.1 32.74 <0.001
Primary 3634255 887 58.2 53.9-62.5 2605151 492 41.8 37.5-46.1
Secondary 5588763 1076 59.6 55.8-62.3 3792787 687 40.4 36.7-44.2
College and above 1315653 208 51.3 45.2-57.4 1246912 194 48.7 42.6-54.8
Occupation
Government 892965 201 50.5 43.5-57.4 896946 192 49.5 42.6-56.5 53.46 <0.001
Private 4043127 692 62.3 58.3-66.2 2443300 402 37.7 33.8-41.7
Self employed 2094579 612 67.8 62.7-72.5 995398 222 32.2 27.5-37.3
Home maker 4099738 1031 56.3 52.3-60.1 3495716 643 43.7 39.9-47.7
Income level
Quintile 5 3067557 442 52.5 47.1-57.8 2777579 394 47.5 42.2-52.9 76.74 <0.001
Quintile 4 2543850 471 54.9 50.0-59.7 2089879 359 45.1 40.3-50.0
Quintile 3 2600258 522 62.5 57.6-67.2 1556806 294 37.4 32.8-42.4
Quintile 2 1868290 537 60.3 54.8-65.5 1230853 282 39.7 34.5-45.2
Quintile 1 1660439 615 74.2 68.8-79.0 576782 205 25.8 21.0-31.2
Residential
Urban 8144153 1131 55.9 52.5-59.3 6417374 899 44.1 40.4-47.8 43.89 <0.001
Rural 3802163 1503 67.1 63.0-71.0 1860642 650 329 29.0-37.0
Smoking status
Smoker 3685573 800 78.0 50.2-56.4 1041618 184 22.0 18.1-26.5 188.58 <0.001
Non-smoker 8260744 1837 53.2 50.2-56.4 7236399 1365 46.7 43.6-49.8
At least one household member smoked
Yes 5619026 1260 76.3 72.6-79.6 1747758 327 23.7 20.4-27.5 294.87 <0.001
No 4873570 1373 49.1 45.9-52.3 6525852 1219 50.9 47.7-54.1
Hazard of SHS (nonsmoker)
Yes 9964790 2154 57.4 54.3-66.3 7409697 1370 42.6 39.7-45.7 25.07 <0.001
No 904769 203 69.6 65.6-90.1 855475 177 30.4 25.6-35.7
Hazard of SHS (Heart disease)
Yes 9534416 2040 58.9 55.8-61.9 6649983 1237 411 38.1-44.2 0.60 0.855
No 992375 237 59.7 54.6-64.6 1618975 311 40.3 35.4-45.4
Hazard of SHS (Cancer-Adult)
Yes 10207474 2194 58.5 55.5-61.5 7241631 1361 41.5 38.5-44.5 2.73 0.192
No 599023 156 62.4 56.7-67.8 1036386 188 37.6 32.2-43.4
Hazard of SHS (Cancer-children)
Yes 1009612 2176 57.7 54.7-60.6 7346340 1367 42.3 39.4-45.3 11.38 0.008
No 679134 149 69.7 62.0-72.9 922618 181 323 27.1-38.0

N* - Estimate population n**- sample
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Table I1I: Multivariable Logistic Regression (MLR) to determine asso-
ciated factors with total smoking restriction at home

Variable Adjusted Odd Ratio 95% Cl
lower upper
Gender
Male 0.94 0.76 1.16
Female Ref
Ethnicity
Malay 0.55% 0.41 0.75
Chinese Ref
Indian 0.91 0.60 1.38
Others 0.83 0.56 1.25
Marital status
Married Ref
Single 0.79* 0.65 0.98
Widow/widower/divorcee 0.69* 0.49 0.91
Education level
Less than primary 0.56* 0.37 0.83
Primary 0.99 0.73 1.33
Secondary 0.93 0.71 1.22
College or above Ref
Occupation
Government Ref
Private 0.63* 0.43 0.91
Self employed 0.61* 0.41 0.91
Home maker 0.75 0.51 1.08
Retiree 1.12 0.60 1.72
Income level
Quintile 5 Ref
Quintile 4 1.08 0.82 1.41
Quintile 3 0.89 0.66 1.20
Quintile 2 1.12 0.81 1.59
Quintile 1 0.66* 0.46 0.95
Residential area
Urban Ref
Rural 0.76* 0.58 0.98
Smoking status
Smoker 0.56* 0.41 0.76
Non-smoker Ref
At least one household mem-
ber smoker
Yes 0.38* 0.30 0.48
No Ref
Hazard of SHS to non-smoker)
Yes Ref
No 0.71 0.50 1.01
Hazard of SHS (Cancer-Adult)
Yes Ref
No 1.30 0.86 1.96
Hazard of SHS
(Cancer-children)
Yes Ref
No 0.86* 0.60 0.99

* significant at p<0.005

household members who smoked also reported lower
odds of having a total home smoking restriction policy.

DISCUSSION

This study revealed that approximately two-fifths
(40.9%) of Malaysian households practice a total
smoking restriction at home. The proportion was higher
compared to 19% reported by Hughes et al (2009) among
residents in Seoul (17), South Korea. The six counties
study (31) reported a prevalence of 26% among Chinese
adults and another study in Shanghai reported 33% (22).
However, a Polish study reported almost similar results,
37.1% (33) Nevertheless, these proportions are far lower
than the 78% and 81.1% reported in the United States
(34) and in European countries (59.5% of French, 63.5%
in Ireland, 61.3% in ltaly, 74.4% in Czechoslovakia
and 87% in Sweden (35). The International Tobacco
Control (ITC) wave 3 study in Malaysia in 2009 reported
similar prevalence of smoking restriction i.e 40%(35).
This plateau may be linked to a smoking prevalence
among Malaysian adults similarly plateauing between
2006-2011 (27,28). The reasons why the proportion of
total smoking restrictions at home in Malaysia is lower
compared to other countries might be due to differences
in the nature and duration of anti-tobacco control
measures as well as differences in terms of social approval
or social norms for smoking. Each country has their own
country-specific interventions and policies with special
focus on smoke-free public places and adopting 100%
smoke-free homes, which are not practised in Malaysia.
In both developed (United States) and developing
countries (Poland), total home smoking restrictions
have been consistently less prevalent among smokers
(20,33) The greater resistance among smokers to
implement smoking restriction at home may be due to
their behaviour. They resist change even though they
realize that smoking is harmful to health, to reduce the
psychological dissonance, they mentally downplay the
risks so that it is compatible with their smoking habit
(37). It is also plausible that respondents who smoke
are more likely to live with other smokers or with non-
smokers who are tolerant of smoking (17). Another
plausible reason for the current finding is nicotine
dependence among adult smokers. More than 90%
of Malaysian smokers are daily smokers (28) and the
likelihood of nicotine dependence is high. Therefore,
they might be reluctant to implement a total smoke free
home in addition to the expansion of smoke-free areas
under the control of tobacco regulation.

Respondents who reported having at least one household
member who smoked were also less likely to apply a
total smoking restriction at home. This corroborates
findings by Gonzales et al. (38) in their study on home
smoking restrictions among US and Mexico-born
Hispanic women with young children, in which 94% of
respondents without household member smoked applied
total smoking restriction compared to 62% among those
with household members who smoked. Similarly, Zhen
and colleague (22) and Hughes et al (17) reported
that one of the factors associated with home smoking
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restrictions was having no other smokers in the family.
The finding indicates the difficulty encountered to apply
total smoke free restriction in the home in the presence
of a smoker among the household members, and more
so if the smoker is the elderly or head of the family.
This is especially pertinent in Malaysian households in
which elderly or males generally occupy positions of
high social status and if the smoker is older, the sense
of respect may deter households from completely
restriction of smoking.

The association between independent variables such as
“knowledge on health effects of SHS to non-smokers”,
“SHS is a cause of cancer”, and “SHS causes heart
disease” diminished after adjusted the effect for other
independent variables, leaving only “SHS causes cancer
in children” statistically significant. This contradicts
the findings of Kaleta et al. 2016 (33) among adults in
Poland who reported a significant association between
knowledge of SHS health hazard and total home smoking
restriction. Similarly, Zheng et al. (22) and Berg et al
(39) also reported similar findings. Our findings are also
at odds with the Health Belief model (40) (Rosenstock
1974) which predicts that believing in a threat leads to
health-promoting actions. This suggests that knowledge
on SHS is insufficient to change behavior among
Malaysian adults. In addition, the threats of adverse
health effects that may only manifest in another 20 years
hardly generates the motivation to change as posited by
the human behavior theory that only imminent effect
will motivate change in behavior (41). However, the
association between knowledge on the health hazards
of SHS and total smoking restriction at home remains
intact in multivariable analysis. The finding is in line
with previous research on predictors of home policies
(22,32). Our study shows that the presence of children
plays a protective role, i.e., it increases the likelihood
of a restriction. Theoretically, the presence of children
reflects cultural norms that prescribe protection of
children from harm and concern for the children’s health
due to their vulnerability to SHS (22). In addition, the
community expects parents to be responsible for such
protection. Therefore, there is an opportunity to increase
total smoking restriction at home among Malaysians by
intensifying health promotion that focus on families with
children. Besides reducing SHS exposure, children who
grow up in households with smoking restrictions may
have lower rates of smoking initiation or acceptability
of smoking (42).

Divorcees/widow/widower and single respondents
were more likely to not have a total smoking restriction
at home. This runs counter to findings by Zheng et al
(22) among residents in Shanghai. These findings may
be explained by the ‘marriage protection’ theory (43),
which suggest that married people tend to have more
economic advantages and receive more social support,
which can make them more willing to practice healthier
behavior such as applying a total smoking restriction

at home. Moreover, divorcees/widow/widower might
face more emotional distress due to lack of social and
psychological support, and therefore not much attention
was given by them to their health aspects.

Almost fifty percent of the Malays and other indigenous
ethnic groups did not have a total smoking restriction
at home and it is significantly higher compared to the
Chinese and Indian ethnic groups however the odds
of having a total smoking restriction among other
indigenous ethnics compared to Chinese diminished
after adjusting for the effect of other independent
variables. This deserves further investigation from a
social cultural aspect, especially as adjustment for age,
socio-economic status and intrapersonal factors did not
remove the effect of Malay ethnicity on total smoking
restriction at home. In addition, qualitative studies to
explore the related factors might be another alternative
to elucidate the reasons. The lower odds for having
a total smoking restriction among Malay compared to
Chinese ethnicity might be due to the higher prevalence
of anti-smoking behavior among the Chinese as reported
by Lim et al (2009) (44).

The study found a significant association between both
household income level and education attainment
with total household smoking restriction. Interestingly,
the higher the level of an individual’s education and
income, the more likely they are to have a total smoking
restriction at home. This is in line with the finding from
the studies in Korea and Poland (17,33). The better
educated one is, the more concerned one would be
about health and therefore the lesser the likelihood not
to have total smoking restriction at home. In addition,
lower prevalence of smoking among higher education
and higher income (27,28) segments of society might
introduce the non-smoking norm among them and
therefore increase the likelihood for respondents to
translate the norm into practice through making their
home free from such behavior, those factors might be
the plausible reasons.

This study revealed that government employees have
higher odds of having total smoking restrictions at
home compared to their counterparts who are self-
employed and working in the private sector. The norm
which had been internalized from the policy which had
been practice might contribute to current finding in
view of smoke free regulation have been introduced in
government facilities since 1993 (8). The current finding
concurs with the published literature which revealed a
positive relationship between smoking restrictions in the
workplace and at home (23).

Our study showed that residents in urban areas have
higher odds of adopting a total smoke free home
policy. Among the possible explanations are, most of
the public smoke-free area under the regulation are in
urban areas, the implementation of regulation might
unintentionally influence the residents in the areas
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as shown by previous studies, (23,45) This might be
explained by the Bronfenbrener ecology theory that
the environment is among the important elements that
influence human behavior (46). A case in point, Cheng
et al,(47) revealed that a voluntary 100% smoke free-
home rule was adopted by people living with smokers
(OR 7.76, 95% CIl 5.27, 11.43) and does who do not
(OR 4.12, 95% Cl 3.28, 5.16) in locality with various
smoke-free public areas. This may due to strong clean
indoor air laws might influence adoption of a smoke-
free policy at home. However, longitudinal studies are
strongly recommended to prove the hypothesis.

Though the higher proportion of females who reported
total home smoking restriction was significant in
univariate analysis, the gender effect diminished
after adjusting for the effect of the other independent
variables. This is consistent with outcome from study
by Zheng et al (22) among adults in Shanghai, although
almost 99% of Malaysian adult females are nonsmokers,
less than half (45.4%) applied a total smoking restriction
at home. This, some have suggested is a reflection of the
patriarchal nature of Malaysian and Asian societies. As
the majority of smokers are male, female members of the
household refrain from arguing or object to smoking by
their spouse at home in order to maintain harmony in
the home (48,49).

Several limitations should be noted in our study. The
cross-sectional data limits establishment of causal
relationship between independent and dependent
variables. Secondly, total smoking restriction at home
was based on self-report which might be subject to
under- or over-reporting. Further research in this area
should consider the use of objective measures (e.g. air
monitors), other independent variables such friends
or relatives of respondents which might influence the
total smoking restriction at home, health status of family
members of the respondent and attitude toward SHS,
independent variables which had not been included
in our study. While we recognize the limitations of
the survey, this approach still provides reliable data.
The good response rate (81.5%) reduces the likelihood
of response bias. We believe that the personalized
approach employed in this study encouraged genuine
responses to questions on the implementation of a total
smoking restriction at home. In addition, quality control
measures were implemented throughout the study to
reduce systematic errors.

CONCLUSION

The present study revealed that approximately two-fifths
of Malaysian homes adopted smoking restriction, and
had identified that smokers or those who stayed together
with at least one smoker household member, the
Malays, single or widows/widowers/divorcees, private
or self-employees, those of lower socio-economic status
(less than primary educational level, income level at

Quintile 1, rural dweller), or those who did not aware
of the health hazards of SHS were the high-risk sub-
populations for not adopting smoking restriction at
home. Future promotional , interventional programmes
and researches should focused on these sub-populations
to promote smoking restrictions and help to reduce SHS-
related burden of disease.
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