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ABSTRACT
Introduction: Children's exposure o secondhand smoke is a cause of serious health problems and infant morbidity. This is the first
nationally representative study conducted in Portugal to describe the prevalence of children exposed to secondhand smoke at home
and in the car.
Material and Methods: This is a descriptive cross-sectional study with a representative sample of 2396 Portuguese children aged 0
to 9 years old, stratified by age and administrative region NUTS 1. Questionnaires were administered between January and Septem-
ber 2016,
Results: Results showed that 6.1% of mothers and 11.2% of fathers reported smoking at home. It was found that 4.5% of mothers and
8.3% of fathers reperted smoking in the car. Results also showed that 5.4% of children were double exposed to secondhand smoke
at home and in the car. Children whose parents were smokers and had a lower level of education were more exposed fo secondhand
smoke at home.
Discussion: Children’s exposure to secondhand smoke has been decreasing in Portugal. Parental smoking and a low educational
level were risk factors for children’s exposure to secondhand smoke at home.
Conclusion: The main source of children’s exposure to secondhand smoke is parental smoking. As such, it is crucial to implement
effective measures to control parental smoking. Itis necessary to promote smoking cessation among parents and to ban smoking inside
the car.
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RESUMO
Introducic: A exposicdo das criangas ao fumo ambiental do tabaco & uma importante causa de graves problemas de salde & morbi-
lidade infantil. Este & o primeiro estudo com representatividade nacional realizade em Portugal a descrever a prevaléncia de criangas
expostas ao fumo ambiental do tabaco em casa e no carro.
Material e Métodos: Trata-se de um estudo transversal descritivo que inclui uma amostra representativa de 2396 criangas portugue-
sas dos 0 aos 9 anos de idade, estratificada por idade e por regiio administrativa NUTS I1. A aplicag&o de questionarios decorreu enfre
janeiro e setembro de 2016.
Resultados: Verifica-se que 6,1% das mies e 11,2% dos pais fumam no domicilio. Constata-se que 4 5% das maes e 8,3% dos pais
fumam no carro. Verifica-se também que 5.4% das criancas estio duplamente expostas ao fumo ambiental do tabaco em casa e no
carro. As criangas cujos pais s3o fumadores e com menor nivel de escolaridade, estio mais expostas ao fumo ambiental do tabaco
em casa.
Discussdo: A exposicdo das criangas ao fumo ambiental do tabaco tem diminuido em Portugal. Ainda assim, o consumo de tabaco
dos pais e um baixe nivel de escolaridade sdo fatores de risco para a exposic3o das criancas em casa.
Conclusido: Uma vez que a principal fonte de exposic3o das criangas ao fumo ambiental do tabaco € o tabagismo dos pais, é neces-
sario promover a cessacdo tabagica junto dos mesmos, assim como implementar a proibicdo de fumar no carro.
Palavras-chave: Automdveis, Crianga; Poluicdo do Ar em Ambientes Fechados; Poluigdo por Fumo de Tabaco; Portugal

INTRODUCTION

Secondhand smoke (SHS) is a mixture of solid and lig-
uid gases released by the combustion of tobacco and by
the exhaled smoke from the smokers' lungs.' SHS contains
more than 4000 chemicals, and 50 of these substances
are carcinogenic ** According to the US Environmental
Protection Agency, SHS is responsible for more deaths than
all other forms of air pollution combined.* For this reason,
SHS has been included in the Group A of carcinogens by

the United States Environmental Protection Agency.® The
US Surgeon General Report reveals that there is suffi-
cient evidence to attribute a cause and effect relationship
between SHS and lung cancer?

Children and newboms are particularly vulnerable fo
the negative effects of SHS, as their respiratory system and
immune system are still developing.*< More than 600 000
non-smokers die worldwide each year due to SHS and
28.0% of these deaths occur in children ® Children exposed
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to SHS present more chronic symptoms related to respira-
tory diseases (cough, wheezing and dyspnea),” higher risk
of lower respiratory tract infections (pneumonia and bron-
chiolitis), and an increased risk of recurrent ofitis and asth-
ma attacks?

According to the World Health Organization, 700 million
children are exposed to SHS at home ® In addition to home
exposure, children may also be exposed to SHS inside the
car® In fact, motor vehicles are microenvironments where
passengers can be exposed to high concentrations of SHS
if someone smokes inside them.'"

According to Eurobarometer, in 2006, 71% of Portuguese
participants stated that smoking was allowed at home, but in
20089 this percentage has decreased to 34%." In Portugal,
13% of smokers smoke in the car, even with children on
board 2 Few studies have assessed, in Portugal, the expo-
sure of children to SHS at home and inside the car.

This is the first nationally representative study conduct-
ed in Portugal to describe the prevalence of children (0 to 9
years old) exposed to SHS at home and in the car, and to
analyse factors associated with children’s exposure to SHS
at home and in the car.

MATERIAL AND METHODS
Participants

This is a descriptive cross-sectional study with a rep-
resentative sample of Portuguese children from 0 to 9
years old, stratified by age and by region according to the
Nomenclature of Terrtorial Units for Statistics (NUTS 1I)
(Morth, Center, Lisbon Metropolitan area, Alentejo, Algarve,
Autonomous Region of Madeira, and Autonomous Region
of the Azores), based on estimated resident population in
December 31, 2014. The overall sample was estimated
from a population of 949 567 according to a 95% confidence
interval and a maximum error of 2%. Thus, a total of 2396
children were included in the study, divided proportionally
by age (0 to 9 years old) and by the seven administrative
regions NUTS II.

The overall sample was divided into three subsamples,
according to the place where the data collection took place:
the data of children up to 3 years of age was collected at
health centers (n = 885); the data of children between 4 and
5 years old were collected at kKindergartens (n = 492); and

Table 1 — Sample stratified by age and NUTS I
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the data of children between 6 and 9 years old were collect-
ed at elementary schools (n = 1019).

Instrument

A self-reported questionnaire was administered to par-
ents of children from 0 to 9 years old. The guestionnaire was
based on the Changes in Child Exposure to Environmenital
Tobacco Smoke-Wales questionnaire (CHETS), which has
been validated for the Portuguese population and used in
previous studies to assess children’s exposure to SHS. 124
The questionnaire contained multiple choice questions and
open-ended questions. Core questions assessed. socio-
demographic variables (age, gender, household members,
parents’ level of education, place where children live),
parental/other relatives smoking [(e.q. Who of the following
children's household members smoke (father, mother, sib-
lings)?]. Answer: “does not smoke”, “yes, sometimes”, “yes,
every day” or “| don't know/does not live in my house™), chil-
dren’s exposure to SHS at home (Who of the following chil-
dren's household members smoke at home (father, moth-
er, siblings,...)? (“does not smoke”, “yes, every day”, “yes,
sometimes” and “does not smoke at home” or ¥l don't know/
does not live in my house”), and children's exposure to SHS
in the car {e.g., Who of the following children's household
members smoke in the car (father, mother, siblings,...)?
Answer: “does not smoke”, “yes, every day”’, “yes, some-
times® and “does not smoke in the car” or °l don't know/does
not travel by car’).

Procedure

The data collection took place from February to
September 2016 at health centers, and from January to
August 2016 at kindergartens and elementary schools. The
study was approved by the ethics committee of the Regional
Health Administration of each administrative region, and by
the directors of all elementary schools and kindergartens
included in the study.

The selected schools and Kindergartens were contacted
via email and telephone in order to obtain authorization to
participate in the study. The questionnaires were delivered
by a researcher to the directors of each elementary school
and kindergarten and to the teachers of the selected class-
es. Teachers were informed by a researcher about the pro-

NUTS I 0 1 2 3 4 5 6 [ 8 9 Total
North 66 67 72 79 &1 79 83 g2 86 90 785
Center 39 40 44 46 48 46 49 49 51 53 465
Lisbon o 68 T4 78 81 Tr 79 76 76 [ 756
Alentejo 13 13 15 16 16 15 16 16 16 17 153
Algarve 10 9 10 11 12 1" 12 12 12 12 111
Azores € 6 6 T T 7 T T 7 T 67
Madeira 4 5 5 3] 6 6 6 7 ¥ T 59
Total 208 208 226 243 251 241 252 249 255 263 2396

NUTS: Nomenclature of Termritorial Units for Statistics; Lisbon: Lishon Metropolitan area; Azores: Aufonomous Region of the Azores;

Madeira: Autonomous Region of Madeira
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cedure of administering the questionnaires, according to a
protocol that included practical instructions. The teachers
delivered the questionnaire and an informed consent form
to the children, who in tum took them home to be filled and
signed by their parents, within a week.

Randomly selected health centers were contacted via
telephone and email, in order to obtain authorization of the
directors of the health centers to participate in the study. The
questionnaires were delivered by a researcher to the nurs-
es responsible for each health center, who were informed
about the procedure of administering the guestionnaire,
according to a protocol that included practical instructions.
Murses administered the questionnaire and delivered an
informed consent form to the child's father or mother during
the appointment at the health center.

Statistical analysis

Data were analyzed using the Statistical Package for
the Social Sciences (SPSS), 24 0 version for Windows. For
stafistical analysis, we analyzed frequencies, contingency
tables, and performed chi-square tests. A significance level
of 0.05 was considered.

RESULTS

Table 2 shows the prevalence of Porfuguese children
from 0 to 9 years old exposed to SHS at home: 11.2% of the
fathers and 6.1% of the mothers reported smoking at home.
It should be noted that 14.3% children are exposed to SHS

e, Acta Med Port 2019 Jul-Aug; 32(7-8)499-50
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at home, daily (5.8%) or occasionally (8.5%), because at
least one of the household members, often the father or the
mother, smoked at home.

Table 3 shows the prevalence of children from 0 to 9
years old exposed to SHS at home by their household mem-
bers, according to the parents' level of education. Exposure
to SHS is higher among children whose parents have a low-
er level of education (19.6%) than among children whose
parents have a higher level of education (6.2%). The prev-
alence of children exposed to SHS by their fathers is higher
among children whose fathers have a lower level of edu-
cation (18.5%), than among children whose fathers have a
higher level of education (4.8%). The prevalence of children
exposed to SHS by their mothers is higher among children
whose mothers have a lower level of education (9.2%), than
among children whose mothers have a higher level of edu-
cation (3.3%).

Table 4 shows the prevalence of children from 0 to 9
years old exposed to SHS at home, according to the parents'
smoking status (children whose parents are non-smokers
vs. children who have at least one parent who is a smoker)
by region. There were significant differences regarding chil-
dren’s exposure to SHS at home between parents who were
smokers and parents who were non-smokers. Children who
had at least one smoking parent were more exposed fo
SHS at home (29.1%) than children whose parents were
non-smokers (2.1%) (p < 0.001). This pattem was common
in all regions of the country, and statistically significant in

Table 2 — Prevalence of children from 0 to 9 years old exposed to SHS at home

0 —3 years old 4 — 5 years old 6 —9 years old Total
n DI Oc Tt n DI Oc Tt n DI Oc Tt n ] Oc Tt
%o %o % % %o Yo %o % %o Yo % Yo

Father or stepfather
of mother’s partner

Maother olr stepmother 745 15 38 53 276 2.9
or father's partner

781 55 68 123 309 49

Siblings 516 02 02 04 194 1.0
Grandparents 473 11 17 28 142 14
Other people 433 27 27 54 120 —
At least one parent 799 58 76 134 320 589
At least one

household member Sl e el =l e

106 168 926 46 7.7 123

84 133 845 34 59 93 1935 45 67 M2

62 91 813 22 38 60 1834 20 41 6.1
05 15 588 02 03 05 1208 03 03 06

14 28 4% 13 20 33 071 12 18 30

42 42 3|2 06 1.7 23 921 15 25 40

97 156 911 40 69 109 2030 50 76 126

2055 58 85 143

SHS: secondhand smoke; DI: daily; Oc: occasional; Tt total

Table 3— Prevalence of children from 0 to 9 years old exposed to SHS at home, considering household members' level of education

<9ys 10-12ys >12ys Total
, DI Oc Tt , DI Oc Tt , DI oc Tt , DI oc Tt
% % % % % 9 [ % % 9%

Father or stepfather
or mother's partner

Mother or stepmother
or father's partner

At least one parent K73 T2 124 196 697 49

At least one
household member

935 62 123 185 663 47

503 26 66 92 631 19

500 92 139 231 704 54

77 124 728 32 16 48 1926 45 67 N2

51 70 691 1.7 16 33 1825 20 42 62
92 141 751 35 27 6.2 2021 50 7§ 127

97 151 ¥82 37 31 68 2046 59 85 144

SH3: secondhand smoke; DI: daily; Oc: occasional; Tt total
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Table 4 — Prevalence of children from 0 to 9 years old exposed o SHS at home according fo parents’ tobacco consumption, by region

Mot exposed to Exposed to
SHS at home SHS at home

Parents n % % X p
MNorth Non-smokers 3049 T 23

At least one smoker 170 66.5 335 1 L LLE
Center Non-smokers 170 98.8 1.2

At least one smoker 108 704 296 49.8 =0.001
Lisbon Non-smokers 118 97 5 25

At least one smoker 118 66.1 339 389 =000
Alentejo Non-smokers 44 955 45

At least one smoker 48 833 16.7 33 0.082
Algarve MNon-smokers 29 100.0 0

At least one smoker 31 871 12.9 — et
Arores Non-smokers 16 100.0 0

At least one smoker 20 75.0 25.0 48 0.031
Madeira Non-smokers 24 958 42 14 0.233

At least one smoker 13 846 154 . b
Total Non-smokers 710 97 .9 21

At least one smoker 508 709 281 1865 =0.001

SH3S: secondhand smoke; Lishon: Lisbon Metropolitan area; Azores: Autonomous Region of the Azores; Madeira: Autonomous Region

of Madeira

the following regions: North {p < 0.001), Center (p < 0.001),
Lisbon Metropolitan area (p < 0.001), Algarve (p < 0.05),
and Autonomous Region of the Azores (p < 0.05).

Regarding the prevalence of children from 0 fo 9 years
old exposed to SHS inside the car, Table 5 shows that 4.5%
of mothers and 8.3% of fathers smoked inside the car. At
least one parent smoked in the car in 9.0% of families.

Regarding the overall prevalence of children from 0 to 9
years old exposed to SHS by household members (father,
mother or other), Table 6 shows that 5.4% of children are
simultaneously exposed to SHS at home and inside the car
(double exposure).

DISCUSSION

Children's exposure to SHS is a cause of serious
health problems and infant morbidity.’s This study aimed
to describe the prevalence of children (0 to 9 years old)
exposed to SHS at home and in the car.

In the present study, 14.3% of Portuguese children
aged 0 to 9 were exposed to SHS at home (daily or occa-

sionally).In Portugal, a study with a representative sample
of 4th grade students showed that 32.6% children were
exposed to SHS at home " The prevalence of children’s
exposure to SHS at home in Portugal was lower than the
global prevalence in 2007 it was estimated that 50% of
children were exposed to SHS worldwide, mainly at home
by at least one of the household members.®' According o
‘itaria, Nunes, and Precioso, the risk of children’s exposure
to SHS at home increases when parents have a low edu-
cational level.'”™ These results have also been found in the
present study, confirming the social inequalities associated
with smoking. Parental smoking, a low socioeconomic sta-
tus and being less educated were all frequently and consist-
ently found to be independently associated with children's
SHS exposure at home.™ Parent's smoking at home is a
risk factor for children becoming smokers in the future.'®
Precioso, Macedo, and Rebelo found that within the group
of students whose parents were smokers, the prevalence
of students who smoked was significantly higher if parents
smoked at home than among students whose parents were

Table 5 — Prevalence of children from 0 to 9 years old exposed to SHS inside the car

0 -3 years old 4 - b years old 6 —9 years old Total
DI Oc Tt DI Oc Tt DI Oc Tt DI Oc Tt
T R A L oo % 9 S A A

Father or stepfather
or mother's partner

Mother or stepmother
or father's partner

wf 15 63 78 321 16 75 91 844 15 70 85 1942 15 68 83

47 05 33 38 291 10 41 51 804 09 40 49 1842 08 37 45

Siblings 505 02 02 04 210 — — — arz 02 — 0.2 1278 02 01 03
Grandparents 477 02 19 21 19 — 06 08 490 02 186 18 1M26 02 16 18
Other people 464 22 — 22 143 28 — 28 15 17 — 1.7 1022 21 — 21

At least one parent 791 18 66 B84 335 18 78 986 807 17 78 95 2033 17 73 90
At least one person 801 18 79 4938 336 18 83 101 923 17 85 102 2060 18 82 100

SH5: secondhand smoke; DI: daily; Oc: occasional; Ti: total
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Table 6 — Overall prevalence of children from 0 to 9 years old exposed to SHS at home and in the car, by household members (mather,

father, or other)

Home Car Home and car
Children’s age n % n % n %
0 —3 years old 807 157 796 98 813 59
4 - 5 years old Ly | 16.8 KXY 103 338 56
& — 9 years old 923 124 912 103 952 48
Total 2051 14.4 2039 101 2104 54
smokers but did not smoke at home.2® This data allow us CONCLUSION

to conclude that parental smoking, particularly at home,
is a risk factor related to children's tobacco consumption.
The data from the present study revealed large differences
in the prevalence of children's exposure to SHS at home
between children of non-smoking parents and children with
at least one smoking parent. These differences were sta-
tistically significant in the total sample and in most regions
assessed (North, Center, Lisbon Metropolitan area, Algarve,
and Autonomous Region of the Azores). In general, 2.1% of
the children of non-smoking parents are exposed to SHS at
home, whereas this prevalence is 29.1% among children
with at least one parent smoker. This pattern was common
in all regions of the country. In most regions of the country,
more than 25% of children, with at least one smoking par-
ent, were exposed to SHS, which means that one in four
children are exposed to SHS at home.

In addition to home exposure, children may also be
exposed to SHS in the car® According to data from the
European Commission, 13% of Poriuguese smokers
reported smoking inside the car, even in the presence of
children.’? A study conducted in Braga in 2010 revealed
that 25.1% of children, who travelled by car, reported being
exposed to SHS in the vehicle * In the present study, prev-
alence estimates were slightly lower: in 9.0% of families, at
least one parent smoked inside the car.

The present study found that 5.4% of children are simul-
taneously exposed to SHS at home and inside the car (dou-
ble exposure), which is lower than the percentage of 17.8%
found by Precioso et al among children from Azores. This
finding may reveal that more information regarding the neg-
ative effects of SHS in children’'s health should be provided
to the population.

One limitation of this study is that it relied on self-report-
ed measures. Although the level of exposure to SHS can be
assessed by the measurement of cotinine, nicotine metabo-
lites, plasma, urine, saliva, and carbon monoxide in exhaled
air, we decided to administer a questionnaire as it was maore
practical and economical, and as there is a positive correla-
tion between the exposure assessed by questionnaires and
the cotinine levels in children. It would be useful to have
explored differences between gender among children, and
to have administered a measure of well-being to adults and
children in order to analyse associations between well-be-
ing and SHS at home and inside the car.

SHS exposure at home has been decreasing, and peo-
ple in Portugal smoke less at home than in the majority of
the European countries, probably due to the low prevalence
of smokers in Portugal and the impact of tobacco control
policies.'2 However, it is still crucial to implement effective
parental smoking control measures, as the main source of
children’s exposure to SHS is parental smoking. Smoking
cessation consultations should be reinforced in order to
reduce the prevalence of parents who smoke and, conse-
quently, to prevent children’s exposure to SHS.

Smoking control policies and prevention of SHS expo-
sure should also focus on health education campaigns in
order to increase awareness about the negative effects of
SHS. It would be useful to analyze false myths and beliefs
associated with SHS exposure such as “smoking inside the
car, when the child is not present, is hammless” or “smoking
in the Kitchen or near a window at home does not expose
children to SHS". The school, the community and health-
care professionals should proactively work and collaborate
in order to achieve this goal. Teachers and health pro-
fessionals can play an important role preventing tobacco
consumption at home, suggesting that it is desirable that
parents do not smoke or, at least, do not smoke at home
or inside the car, and not in the presence of their children,
in order o prevent SHS exposure and children becoming
smokers in the future. It is crucial to implement effective pre-
ventive interventions to reduce the prevalence of children
exposed to SHS and to increase home and cars that are
100% smoke-free. Banning smaoking inside the car should
also be implemented, in order to protect children from expo-
sure to SHS, and to avoid car accidents.
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