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Abstract
Background: Secondhand smoke (SHS) exposure can affect physical development in children. An understanding of parental risk
perception of SHS aid in developing protectives measures to prevent children from SHS exposure. This study aimed to assess
parental risk perceptions of SHS and action taken by parents in minimising their children from exposing to SHS.

Methods: This cross-sectional nationwide study conducted in 2018 conveniently recruited 289 parents with children up to age 12 at
the public areas. Parents were asked to rate the risk level from 1 (no risk) to 5 (extremely high risk) by looking at the photographs of
an adult smoked in the presence of a child in 8 different situations. The implementation of smoking restriction rules was assessed.
Mean score was calculated with higher scores represent higher risk of SHS to child’s health. Linear regression analysis was used to
determine factors associated with the level of parental risk perception of SHS exposure to the children’s health.

Results: A total of 246 parents responded. Their mean age was 35 years old (SD 6.4), majority were mothers (75.6%), Malays
(72.0%), had tertiary education level (82.5%), and had a youngest child with mean age of 3 years (SD 3.1). The risk perception level
was high [mean scores: 4.11 (SD: 0.82)]. Most parents implemented household (65.0%) and car (68.3%) smoking restriction rules.
Negative risk perception level was observed among participants who were fathers with lower occupation class (p=0.005), lived with
a smoker (p=0.023), allowed household smoking with open window (p=0.001), being a father and lived with a smoker (p=0.020),
and mothers with managerial position while the fathers had a lower occupation class (p=0.038).

Conclusion: Most parents perceived that risks of SHS exposure to their children was high but only two-thirds of them had set
smoking prohibiting rules. Health policymaker should pay attention to tactors associated with negative risk perceptions among
parents.

Trial registration: This study is approved by Medical Research Ethics Committee, Ministry of Health Malaysia (Registration Number:
NMRR-18-3299-44967).

What Is Already Known On This Topic?
1. Exposure of children to secondhand smoke is of no risk-free level.

2. Secondhand smoke harms children and adults, and the only way to fully protect non-smokers is to eliminate smoking in
homes, worksites, and public places.

3. Separating smokers from non-smokers, opening windows, or using air �lters does not prevent people from breathing
secondhand smoke.

What Findings Study Adds?
1. Majority of parents perceived that the risk of children exposure to secondhand smokes (SHS) was high. Most parents perceived

that the cigarette smoke will harm the children if someone is smoking in the closed area such as kitchen.

2. Of concern, almost one-third of the participants did not set smoking rule restrictions inside the house or in the car. Nevertheless,
most of them had taught their children to stay away from smokers

3. Father with lower working class, parents who allowed house smoking with open window, being a father and the presence of
family member who was a smoker were factors signi�cantly associated with negative risk perception of secondhand smoke
exposure to children. Policy maker should consider raising awareness by focusing on the group of parents with these factors to
attain maximal effect.

Introduction
Secondhand smoke (SHS) is de�ned as a person involuntarily expose to tobacco smoke generated by a smoker or by burning of
tobacco products. SHS is proved harmful to health as the smoke contains 70 types of carcinogens(1) and had caused 2,500,000
non-smokers have died from adverse health outcomes (2,3). The economic burden attributed to cost in treating SHS-related illness
and death in children and adults is summed up to USD $267 million annually (4). Children are particularly vulnerable to harm of
SHS because of their growing bodies and faster breathing rate than adults. Approximately 40% of children are exposed to SHS
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worldwide (5). The harmful effect in children has been characterised by increased risk for respiratory symptoms and infections, and
reduced rate of lung growth (6).

While no amount of SHS is risk-free for children (1) having an understanding on the parental risk perception dimension of SHS
exposure in children is one of the important constitutes in developing effective intervention to protect children from SHS (7,8).
Socio-demographic characteristic including parental smoking behaviour, ethnicity and children’ age were found associated with
parental risk perception of SHS exposure to children (7,9). Parents who with higher risk perception of SHS exposure to children’s
health are those who being more protective and practicing smoked away from home. Russian parents showing lower risk
perceptions less than parents of other origins (9). In Malaysia, adolescent who were Malays and descendants of natives of Sabah
and Sarawak were more likely to expose to SHS than those with the Chinese and Indian parents (10). Parental smokers with
children younger than 3 years of age practicing stricter ban of smoking than parents with children of older age groups (8). Parents
were 3.5 times more likely in using tobacco products in the vicinity of the house when there was a smoker in the family (11).
Determining factors affecting the risk perception of SHS exposure among parents are important for strategy planning as study
recommended that interventions targeting parents with speci�c characteristics that affect the practice of SHS exposure to children
are more effective than having interventions for all smoker parents (7,8).

Smoking bans and restrictions legislation are proven to be the most effective method for reducing SHS exposure (6), and this
measure can be applied in the public area. Nevertheless, these rules are deemed hard to be enforced at home setting and inside a
private car. In the United States, household smoking restrictions reported by adults had been increased from 69.3% to 79.5% and car
smoking prohibitions increased from 68.3% to 81.8% in the period of 15 years since year 2000 (12). A relatively lower rate of
household smoking restriction reported by Malaysian adolescents who lived with smoking parents (67%) in which less than two-
third (60.8%) of the household applied this rule at home (13). In general, less than half (40.9%) of the Malaysian population
adopted household smoking restriction (14). The parental perspectives in regards to this practice is yet to be explored. The
Malaysian adolescent reported that SHS exposure inside the car of their parents/guardians in the past one week was at the
prevalence of 23.3% (10). It is uncertain if car smoking prohibition has been practiced by the Malaysian parents.

Evidence showed that there was no intervention effect to reduce SHS in children by introducing parental smoking cessation (15). it
is vital for parents to set rules that disallow anyone including themselves to smoke at these area (16). Gauging the perspectives
among parents of young children in practicing such rules at these settings will provide an idea about the level of parental
awareness regarding this issue. In view of great variations in socio-demography features, smoking behaviour and multi-ethnic
groups in this country – Malaysia, this study aimed to determine the health risk perceptions of parents with regards to children
exposed to SHS and their practice in protecting the children from SHS.

Methodology

Study design & setting 
This cross-sectional nationwide study, conducted from October 2018 till April 2019, involved the collection of data from 13 states
and 2 federal territories in Malaysia. Eligible participants were recruited at the public areas including shopping malls, playgrounds,
and food courts.

Population & sample size
The study included parents who have at least one child aged 12 years and less. The sample size was calculated based on the
prevalence of smoking among Malaysian adults in which the highest percentage of 25% was reported by the National health and
Morbidity Survey-Report in 2015 (Institute for Public Health, 2015). Minimum sample size of 289 parents’ was required to detect the
prevalence of 25% adult smoking by setting the precision level at 5% and con�dence level of 95%. A total of 360 participants was
estimated after considering 20% of non-response rate. 24 participants were needed to sample from each state and federal territory.

Instrument
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A validated questionnaire measuring parental risk perception of SHS on their children’s health was adapted from Myers, et al, 2018
(18). The instrument had a good reliability coe�cient of Cronbach's alpha of 0.934 and valid construct to quantify the parents’
perceptions of children’s exposure to tobacco smoke. In the consideration of study feasibility in collecting nationwide data, only the
third section i.e. items with eight photographs was extracted. This adaptation did not violate the validity of the questionnaire after
con�rming with the author. The photographs showed parents smoking in the presence of young children at various setting (indoor
open window, closed room, outdoor) at different distances. Respondents were required to rate the risk level of SHS exposure on
young children’s health based on a 5-point Likert scale ranging from 0 (no risk) to 4 points (extremely high risk). Meanwhile,
questionnaire from Ratajczak A, et al, 2018 was adapted to assess if parents had implemented household and car smoking
restriction rules as preventive measures to protect their children from exposing to SHS (19). An addition question was added as a
separate section to explore if parents had taught their children to stay away from smoker as a measure to avoid from SHS (16).

The questionnaire was translated into Malay language via forward and backward translation. Questionnaires in English and Malay
underwent content and face validation among 2 paediatricians, and pre-tested among 10 parents for each language. Then, both
English and Malay questionnaire were built into online electronic form (Google Forms).

Data collection
Data collectors identi�ed from each state identi�ed were sent an instructional document specifying the procedures of data
collection. If both parents were presence during the recruitment, both were invited to participate in this study, and they were required
to answer the questionnaire separately. This allowed each parent to give response without being in�uenced by the others. Parents
who agreed to participate were required to give online informed consent and answering the questionnaire on the mobile device
provided by the data collector to ensure only one entry from each participant. 

Data Analysis and Interpretation
All statistical tests were analysed using SPSS version 20 (IBM Corp. Released 2011. IBM SPSS Statistics for Windows, Version
20.0. Armonk, NY: IBM Corp). Parental occupation was coded based on Standard Occupational Classi�cation 2010 (20).
Descriptive analysis was used to summarise participants’ characteristics. Mean score was calculated by summing up the score
given for each item where higher scores represent higher risk of SHS to child’s health (18). Linear regression analysis was used to
determine factors associated with the level of parental risk perception of SHS exposure to the children’s health. Assumptions were
checked, no multicollinearity problem was detected and p-value less than 0.05 was considered statistically signi�cant.

Results
A total of 246 parents participated (response rate was 85.1%). The mean age of parents was 35 years old (SD 6.4), most of the
participants were mother (75.6%), Malay ethnicity (72.0%), had received tertiary education (82.5%). More than half of the
participants’ occupation was classi�ed as intermediate level [mother (64.2%) and father (52.8%)]. Intermediate occupation is
de�ned as works that do not involve general planning or supervisory.(20) Majority of parents (87.0%) were non-smokers.
Approximately one-third (33.7%) of the participant’s declared that they had a tobacco cigarettes smoker living with them in the
same house. Most parents had more than one child at home (76.0%) with a maximum of 12 children were reported by one parent,
the mean age of the youngest child was 3 years (SD 3.1) (Table 1).

Table 1: Characteristics of the participants
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Variables   n=249, n (%)

Parent’s age, mean (SD)   35 (6.4)

Parental role Mother 186 (75.6)

Father 60 (24.4)

Ethnicity Malay 177 (72.0)

Bumiputera Sabah 22 (8.9)

Chinese 20 (8.1)

Indian 16 (6.5)

Bumiputera Sarawak 7 (2.8)

Others 4 (1.6)

Education Level Secondary 43 (17.5)

Tertiary 203 (82.5)

Mother’s Occupationa Managerial and professional 9 (3.7)

Intermediate* 158 (64.2)

Small employer/ own company 7 (2.8)

technical 9 (3.7)

Semi-routine/ routine 14 (5.7)

Never worked/ unemployed 49 (19.9)

Father’s Occupationa Managerial and professional 9 (3.7)

Intermediate* 130 (52.8)

Small employer/ own company 25 (10.2)

technical 40 (16.3)

Semi-routine/ routine 32 (13.0)

Never worked/ fulltime unemployed 10 (4.1)

Parent’s smoking status Current smoker 17 (6.8)

Former smoker 15 (6.1)

Never smoke 217 (87.1)

Living with extended family member who was a smoker   83 (33.7)

Number of children at home 1 59 (24.0)

2 89 (36.2)

3 46 (18.7)

4 29 (11.8)

5 17 (6.9)

6 4 (1.6)

9 1 (0.4)

12 1 (0.4)
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Variables   n=249, n (%)

a The National Statistics Socio-economic Classi�cation rebased on Standard Occupational Classi�cation 2010 (SOC 2010)

*Intermediate occupations include clerical, sales, services, and technical occupation that do not involved general planning or
supervisory power (SOC 2010).

Parental risk perception of secondhand smokes (SHS) on children health
Overall, the mean scores of parental risk perception was 4.11 (SD: 0.82), considerably high risk of SHS exposure to child’s health.
Majority of the participants (ranging from 35.4% to 59.3%) rated most of the situations of SHS exposure as extremely high risk to
the child’s health. ‘Extremely high risk' was the most frequently rated by the participants for a situation where an adult smoked in
the presence of a child in the kitchen (59.3%) (Photograph 3), followed by adult smoked inside the car with window open while the
child was sitting at the rear seat (54.1%).

Almost equal proportion of the participants rated high risk (33.7%) and extremely high risk (35.4%), respectively, for the situation
demonstrating an adult smoked at the balcony with opened door while children was playing inside the house (Photograph 7).

Nevertheless, two situations where most parents perceived a relatively lower risk to child’s health including an adult smoked in the
presence of a child at the playground (42.3%) (Photograph 2), and an adult smoked at some distance away from a child at the
outdoor area (34.1%) (Photograph 4). The category of ‘no risk’ was rated the most by the participants for photograph 4 (8.1%)
compared to other situations (ranged from 0.8% to 2.8%) (Table 2).

Table 2: Parental risk perception on SHS to children’s health
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Action taken to protect children from SHS
About two-third of the parents (65.0%) had implemented the home smoking rule by prohibiting smoking inside the house and only
3.3% of parent’s made exception for smokers to smoke with window open. About 68.3% of parents forbid smoking inside the car
when travelling with children. Nevertheless, 6.9 % of parents allowed smoking inside the car with window opened. Majority of the
parents (85.4%) had taught their children to stay away from cigarette smokers.

Factors associated with parental risk perception of SHS to the child’s
health
Mothers worked in the professional position (β=0.63, p=0.008) and had a semi-routine or routine work (β=0.47, p=0.014), and
participants who have taught their children to stay away from smoker had signi�cant positive in risk perception (β=0.42, p<0.001).

Fathers who worked as small employer or owned a company (β =-0.57, p=0.005), participant who lived with smokers (β=-0.22,
p=0.023), allowed household smoking with open window (β=-0.82, p=0.001) were associated with negative risk perception. Risk
perception was decreased by 0.58 unit when the parental role was father and lived with an extended family who was a smoker
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(p=0.020). The condition of mother with professional position while father worked as small employer or own a company was found
associated with reduction in risk perception by 1.45 unit (p=0.038) (Table 3).

Table 3: Factors associated with parental risk perception of SHS to child’s health

Variables Adj.
b§

95% CI t-
statistics

p-
value

Parental role        

Father -0.21 -0.44,
0.02

-1.826 0.069

Mother’s Occupationa        

Managerial & professional 0.63 0.16,
1.10

2.665 0.008

Intermediate 0.20 0.00,
0.40

1.927 0.055

Semi-routine/ routine 0.47 0.10,
0.84

2.488 0.014

Have taught child to stay away from smoker 0.42 0.18,
0.65

3.531 <0.001

Father’s Occupationa        

Small employer/ own company -0.57 -0.97,
-0.17

-2.808 0.005

Lived with an extended family member who was a smoker -0.22 -0.41,
-0.03

-2.292 0.023

Allowed household smoking with open window -0.82 -1.28,
-0.36

-3.483 0.001

Father* Lived with an extended family member who was a smoker -0.58 -1.07,
-0.09

-2.338 0.020

Father*Current smoker -0.38 -0.86,
0.10

-1.576 0.116

Mother with managerial & professional occupation* father as small employer/ own
company

-1.45 -2.81,
-0.08

-2.090 0.038

Mother’s intermediate occupation* father as small employer/ own company 0.58 -0.00,
1.17

1.962 0.051

§ Adjusted regression coe�cient analyzed by Multiple linear regression, F (2, 232) = 16.296, p<0.001, R2=0.46.

CI: con�dence interval, Bold p-value: statistically signi�cant

a The National Statistics Socio-economic Classi�cation rebased on Standard Occupational Classi�cation 2010 (SOC2010)

Discussion
Despite the parents were aware of high risk of SHS exposure to children’s health, the implementations of household and car
smoking restriction rules remained inadequately practice among parents. Factors associated with negative parental risk perception
in SHS exposure to children health were important inputs for public health policymakers in designing strategy to protect the children
from SHS.

Parent who being a father and living an extended family member who was a smoker were negatively associated with risk
perception of SHS exposure to children’ health. These characteristics were similar to studies researching on parents in this country
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and Indonesia. Children living with smoker father and an extended family member who was a smoker were more likely to expose to
SHS (21,22). A local study reported in 2011 found that children with such family background were detected with higher level of GM
cotinine concentration (0.71 ng/mL) compared to children living in a non-smoking family (0.32 ng/mL) (21). Negative parental risk
found in this study could be re�ecting that the problem of SHS exposure in children had not been improved since then. The efforts
in increasing parental awareness remains inadequate and speci�c attention should be paid to father lived with a family member
who smoked.

Negative parental risk perception also seen in parents allowed household smoking with open window. Similar study showed that
parents who allowed household smoking and parents themselves smoking inside the house were found associated with lower
parental perception exposure of SHS in children than those smoke strictly outside the house (9). Research showed that up to 52%
of the smoker parents reported not believing or not aware about SHS-related adverse health effects in children (23). Lack
awareness about ‘no risk-free level of SHS exposure to children could be the reason of parents allowed smoking inside the house as
seen in this study (1). Study demonstrated that despite preventive measures have been taken by parents living with a smoker to
protect their children from SHS, the biomarker of SHS exposure detected in children was 5 to 7 times higher than children lived in
smoking-free household. Studies recommended that only a strict household smoking ban can effectively protect children from SHS
(6,24). The awareness about this fact should be promoted especially among parents living with smokers.

Negative risk perception were observed in fathers with lower working class. Low socioeconomic status have always been
independent factors related to SHS exposure among children at home. Children had signi�cantly lower GM cotinine level whose
fathers in the managerial/professional (0.37 ng/mL), manual non-skilled (0.45 ng/mL) and skilled worker (0.44 ng/mL) than those
whose fathers in the armed forces groups (0.77 ng/mL). In addition, the parental risk perception was changed from positive to
negative when a family comprised of a mother who worked as professional position while the father had a lower working class
occupation. This suggested that parental risk perception could be affected by the paternal working class. It was recommended that
socially disadvantage parents should be given practical support including engaged them in quit smoking programme or helping
them to change their attitude to smoke only outside the home if the parents were unwilling to quit smoking (25).

Smoking restrictions rules were practice in approximately two-third of the parents. This rate is similar to those reported in a study
reported by Malaysian adolescents where 60.8% of their household implemented these rules back in 2014 (13). Household smoking
restriction is suggested as an effective way to minimize the exposure of SHS in children (26). The rate remains similar across the
years warrant the attentions of public health policymakers to enhance the awareness among parents in this aspect.

Limitations
Despite this study having covered every state in Malaysia, the population recruited might not adequately represent the proportion of
all ethnic groups in this country as most of the respondent were Malay (72%). The distribution of ethnicities in Malaysia is
comprised of approximately 69% Bumiputera (Malays, Indigenous people including Orang Asli, Sabah and Sarawak Bumiputera),
23% Chinese, 6.9% Indians, and 1.0% others ethnicity in year 2018. The actual risk perception among parent could be lowered
because there was less than 7% of the parents recruited were smokers and this rate was less than the prevalence of smokers (25%)
reported at national level (9). and smoker parents ranged from 44.3 to 67% between year 2011 and 2013 (13,21).

Implications for health policymakers
It is important for parents to aware about the risk of exposure to SHS to prevent any untoward event for the children growth and
wellbeing. The study �ndings showed lack of clear rules prohibiting someone from smoking directly in front of the children,
especially in closed areas or inside the car. Parents give exception for smokers to smoke with open windows in the house or when
travelling with children in the car, situations which could expose the children to SHS. Additionally, public health o�cers should raise
awareness among the parents by educating them about the harm of SHS exposure to their children and should consider setting
rules that completely prohibit smoking in the house and inside the car regardless of the situation. The groups of parents who
should be targeted awareness activities are fathers with lower working class and lived with a family member who smoked.
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Conclusion
Majority of the parents perceived high risk of SHS exposure among the children and they have taught their children to stay away
from cigarette smokers. However, only two-third of them set rules to prohibit smoking inside the house and car. The paternal role,
parents’ occupations, the presence of a family member who smoked, not completely restricting household smoking were factors
signi�cantly associated with negative parental risk perception on the SHS exposure to their children’s health. Health policymakers
should consider creating a regular program to raise awareness targeting parents with these characteristic by introducing them
 regarding risk of exposure to SHS among children at different situations and emphasizing the importance of practicing strict
smoking restriction rules.
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