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ABSTRACT

Objective Children are vulnerable to secondhand
smoke (SHS exposure because of limited control over
their indoor environment. Homes remain the mgjor place
where children may be exposed to HS Qur sudy
examines the megnitude, patterns and determinants of
FHSexposure in the home among children in 21
countries (19 low-income and middle-income countries
and 2 high-income countries).

Methods Gobal Adult Tobacco Sunvey (GATS data, a
household suney of people 15 years of age or older.
Data collected during 20092013 were analysed to
edimete the proportion of children exposed to HSin
the home. GATS egtimates and 2012 United Nations
population projections for 2015 were also used to
edimete the number of children exposed to HSin the
home,

Results The proportion of children younger than

15 years of age exposed to HSin the home ranged
from 4.5% (Panama) to 79.0% (Indonesia). COf the
approximetely one hbillion children younger than 15 years
of age living in the 21 countries under Sudy, an
edimeted 507.74 million were exposed to HSin the
home. Ching, India, Bangladesh, Indonesia and the
Philippines acoounted for almogt 84.6% of the children
eposed to HS The prevalence of SHS exposure was
higher in countries with higher adult smoking rates and
was also higher in rural areas than in urban aress, in
mog countries.

Conclusions A large number of children were exposed
to HSin the home. Encouraging of voluntary smoke-
free rules in homes and cessation in adults has the
potential to reduce SHS exposure among children and
prevent SHSrelated diseases and deaths.

INTRODUCTION

Exposure to secondhand smoke (SHS) from
tobacco productsis harmful to infants and children,
and increases their risk of sudden infant death syn-
drome, more severe asthma, ear infections and
respiratory infections®™ SHS exposure aso can
affect children’s physical development, including
their lung development.>= In addition, young chil-
dren are uniquely vulnerable to SHS exposure
because they have limited control over their
environment.”

proven interventions, including smoke-free home
initiatives ™ Acknowledgement of the dangers of
SHS and the need to address the problem is
reflected in the Guiddines on Protection from
Exposure to Tobacco Smoke, which were adopted
in support of Article 8 of the WHO Framework
Convention on Tobacco Control (WHO FCTC), and
which present bes practices to eliminate SHS
exposure in indoor environments® Article 8 calls
on governments to promote effective measures to
protect all people from exposure to tobacco smoke
within 5years of ratification, and it gives policy-
makers a road map to achieve effective protection.®

According to the WHO,® 24% of low-income
and middle-income countries (34 countries), by the
end of 2014, adopted smoke-free policies that
covered all public places such as work stes, bars,
regaurants, schools, universties and healthcare
ingitutions” ® Although smokefree policies
protect non-smokers from SHSin public places and
gimulate adoption of gSmilar rules in homes
through normalisation of smoke-free environments,
other measures may aso be required to fully
protect people from SHS exposure in non-public
settings® '° These measures may include support
for parentsto change their attitude through educa-
tion and counselling, smoking cessation support, a
ban on tobacco advertising and increasing tobacco
product taxes ' 12

Children’s exposure to SHS in the home has
been measured by sudies that used cotinine as a
biochemica measure of exposure. These sudies
found the presence of cotinine in children’s blood
serum and hair.’*'® Additional sudies have
assesed environmental markers of nicotine in
homes occupied by children.2**® For example, a
cross-sectional sudy involving 31 countries mea-
sured air nicotine concentrations in households and
cotinine concentrations in hair among non-smoking
women and children in convenience samples of 40
householdsin each country.*® The study found that
the dose—response relationship was more pro-
nounced among children than among women.
M oreover, air nicotine concentrations increased by
an edimated 12.9 times in households that allowed
smoking insde compared with those that prohib-
ited smoking.

Day Morth Year] Advances in scientific knowledge on the dangers Research suggeststhat globally, an estimated 40%
doi:10.1136/tobacoocontrol- of SHS have raised awareness of the importance of ~ of children were exposed to SHS in any environ-
2015052633 protecting non-smokers from exposure through ment in 2004.*° However, a sudy that used Global
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Youth Tobacco Survey data from 132 countries collected during
19992005 edimated that 43.9% of youth aged 13-15 years
were exposed to SHS a home.'” In the USA, a national study
that measured participants serum cotinine levels found that an
edimated 40.6% of children 3-11 years of age had recent
exposure to SHS*® A sudy in Hong Kong found that 14.1% of
sudents in grades 2—4 were exposed to SHSin the home.® A
sudy in the UK found a seady decrease in the proportion of
children being exposed to tobacco smoke at home, from 37.0%
in 1998 to 12.7% in 2012.*3

While exiging gudies allow us to undersgand the magnitude
of the problem and facilitate policy development, further evi-
dence needs to be generated, particularly from low-income and
middle-income countries where data are limited. Furthermore,
data for these countries are important to aid in understanding
the magnitude of the problem worldwide and to define tobacco
control challenges, set priorities, guide solutions and monitor
progress. This article seeks to reduce this knowledge gap by
using data from the Global Adult Tobacco Survey (GATS) and
population projections from the United Nations (UN) to egti-
mate the proportion and number of children exposed to SHSin
the home in 21 countries (19 low-income and middle-income
countries and 2 high-income countries).

METHODS

Data source

We used GATS data from 21 countries that conducted the
survey during 2009-2013: Argentina, Bangladesh, China,
Egypt, Greece, India, Indonesia, Malaysia, M exico, Nigeria, the
Philippines, Panama, Poland, Qatar, Romania, Russan
Federation, Thailand, Turkey, Ukraine, Uruguay and Viet Nam.
GAT Swas conducted in each country as a nationally representa-
tive household survey of people 15 years of age or older, to
provide comprehensive information on tobacco use. A gandard
protocol is used for sampling, data collection, data management
and weighting. This sysgematic collection of data allows
researchers to monitor adult tobacco use and track key tobacco
control indicators®® Details of GATS methods have been pub-
lished elsawhere.?® Sample sizes in the 21 countries ranged
from 4359 (Malaysa) to 69 296 (India), and response rates
ranged from 65.1% (Poland) to 97.7% (Russian Federation).

Measures

Presence of children in the home

GATS uses a household quegionnaire and an individual ques
tionnaire. The household questionnaire is used to collect infor-
mation about household size, composition and family members
tobacco use; the individual questionnaire is used to collect data
from one randomly chosen member of each household who is
15 years of age or older.

The household survey uses two quegtions to collect informa-
tion on the number of people in the household: ‘In total, how
many persons live in this household?; and ‘How many of these
household members are 15 years of age or older?. We com-
puted the number of children younger than 15 years in each
household by subtracting the number of people 15 years of age
or older from the total number of household members.

Adult tobacco smoking

The household quegionnaire also collects information about
tobacco use among all household members. One household
member who is 18 years of age or older is asked to lig all
household members who are 15 years of age or older who cur-
rently smoke tobacco, including cigarettes, cigars and pipes. If

no household member is 18 years of age or older, a younger
household member can answer this quegtion.

Tobacco use was assessed on the individual quegionnaire with
the following question: ‘Do you currently smoke tobacco on a
daily bass, less than daily, or not at al?. We used responses to
this quegion to estimate the proportion of households with an
adult smoker in each country.

HSexposure in the home

We used two quedions to assess SHS exposure in the home.
Firg, each respondent was asked, ‘Which of the following best
describes the rules about smoking inside your home: smoking is
alowed indde of your home, smoking is generally not allowed
insde your home but there are exceptions, smoking is never
alowed insde your home, or there are no rules about smoking
in your home?. Respondents who indicated that smoking was
‘never alowed’ insde their home were consdered to live in a
smoke-free home. Those who indicated that smoking was
alowed insde their home or alowed with exceptions, were
then asked, ‘How often does anyone smoke insde your home?.
Responses were categorised as ‘non€’ (those who responded
‘never’) versus ‘some’ (those who responded ‘daily,’” ‘weekly’ or
‘monthly’). Those who responded ‘never’ were also considered
to live in a smoke-free home and therefore not exposed to SHS
a home. Those who indicated ‘daily’, ‘weekly’ or ‘monthly’,
were considered to have been exposed to SHS at home.

Urban versus rural resdence

The GATS sample design dratifies data by sex and residence
(urban and rural) primarily to allow comparisons of esimates
by these variables between countries.® 22 With the exception of
Argentina, all countries in our analyss used a sample design
dratified by resdence.

Analysis

We examined the proportion of children younger than 15 years
of age who were exposed to SHS in the home by country and
by urban versus rura resdence. Data for each country were
weighted and calibrated to the national adult population. We
used SPSS Complex Samples V.22 (IBM Corporation, Armonk,
New York, USA) for data analysis. We calculated the weighted
percentage of children younger than 15 years of age who were
exposed to SHSin the home nationally, and by urban and rural
resdence. We calculated 95% Cls separately for each country.
We also conducted a smple Pearson correlation between
national SH'S exposure prevalence esimates for children in the
home and national smoking prevalence egimates for adults. In
each country, we esimated the number of children exposed to
H Sin the home by multiplying the prevalence from the GATS
data by UN national population projections for 2015.22

RESULTS
Table 1 shows that, among the 21 countries assessed, the pro-
portion of children younger than 15 years of age who were
exposed to SHS in the home ranged from 4.5% in Panama to
79.0% in Indonesia. Only two countries, Panama and Nigeria,
had exposure prevalence egimates of <10.0%. When dratified
by rura versus urban resdence, the proportion of children
exposed to SHS in the home was higher among those living in
rural areas than those in urban areas, with the exception of
M exico, Romania and the Russian Federation.

According to the UN population projections, approximately
994.80 million children younger than 15 years of age live in the
21 countries representing approximately 52.2% of world
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Table 1 Exposure to SHSin the home among children younger than 15 years of age, in 21 countries, by country and residence—GATS 2009—

2013
Percent of children exposed to SHS
Lidts e Estimated number of children Estimated number of children exposed

Country (and GATS year) Overall Urban Rural aged 014 years, in thousands* to SHSin the home, in thousands
Argentina, 2012 338 NA NA 10 043.6 3397.8
Bangladesh, 2009 57.0 46.9 60.3 478521 27 297.6
China, 2010 66.7 57.7 722 246 707.2 164 613.4
Egypt, 2009 64.1 59.0 66.9 24604.9 15782.3
Greece, 2013 623 60.1 68.9 1612.5 1004.3
India, 2009-2010 44.6 34.6 47.7 363 764.5 162 139.5
Indonesia, 2011 79.0 68.2 89.2 717916 56 720.7
Malaysia, 2011 36.9 333 44.8 7827.7 2885.8
Mexico, 2009 16.6 18.6 11.0 35418.6 5889.1
Nigeria, 2012 54 34 6.2 70307.5 3816.8
Panama, 2013 45 4.4 4.6 1078.3 485
Philippines, 2009 575 46.0 67.2 329705 18964.7
Poland, 2009-2010 454 446 46.2 5733.3 2603.0
Qetar, 2013 158 NA NA 240.2 379
Romania, 2011 36.1 40.9 316 3282.3 11854
Russian Federation, 2009 34.7 353 332 214289 7426.2
Thailand, 2011 358 27.9 385 12 837.2 4597.4
Turkey, 2012 61.2 58.3 66.3 19262.1 11784.4
Ukraine, 2010 230 227 234 6399.2 1470.7
Uruguay, 2009 36.3 36.0 38.8 758.9 275.2
Viet Nam, 2010 75.5 66.7 79.0 209184 15800.9
Total 48.7 994 795.8 507 741.3

*On the basis of population estimates produced by the Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat, World FPopulation

Prospects: The 2012 Revision, http://esa.un.org/unpd/wpp/index.htm.
GATS Gobal Adult Tobacoo Survey; NA, not applicable; HS secondhand smoke.

children in this age group. Of these, an egimated 48.7%
(507.74 million children) were exposed to SHS in the home.
Numbers ranged from 164.61 million in China to 38 000 in
Qatar. The level of exposure in the following five Asian coun-
tries accounted for 84.6% of the children exposed to SHS in
the home: China (164.61 million), India (162.14 million),
Indonesia (57.72 million), Bangladesh (27.30 million) and the
Philippines (19.00 million).

Countries with the lowest smoking prevalence among adults,
such as Panama and Nigeria, generaly had lower proportions of
children exposed to SHSin the home (correlation (r) = 0.631)
(figure 1). In contrast, countries with high smoking prevalence,
such as Indoneda, Viet Nam and China, generaly had higher
proportions of children exposed to SHSin the home.

DISCUSSION

We characterised the prevalence of SHS exposure among chil-
dren in 21 countries (19 low-income and middle-income coun-
tries and 2 high-income countries) and found that
approximately one-half billion children were exposed to SHSin
their homes. Countries with a high percentage of children
exposed to SHS are more likely to experience a sgnificant
burden of SHSrelated diseases and deaths. H owever, five coun-
tries—China, India, Indonesia, Bangladesh and the Philippines
—that accounted for 84.6% of these children highlight the
global magnitude of the burden of SHS exposure. People living
in these countries may have a higher risk of diseases, death and
disabilities that are associated with SH'S exposure. Our findings
underscore the importance of countries adopting the M POWER
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policy package developed as part of the WHO FCTC as a way
to protect people from SH'S exposure through effective policies
and programmes. The sx components of MPOWER are:
Monitor tobacco use and prevention policies, Protect people
from tobacco smoke; Offer help to quit tobacco use; Warn
about the dangers of tobacco; Enforce bans on tobacco advertis-
ing, promotion and sponsorship; and Raise taxes on
tobacco.® ® 8 These policies and programmes are key to reducing
smoking, and they also help create an environment that moti-
vates people to quit tobacco smoking, which will in turn reduce
SH S exposure among children.

Children may suffer disproportionately from SHS exposure,
as they generally spend a dgnificant amount of time at
home.® 7 16 Children are also especially vulnerable because they
have limited or no say on smoking in indoor places, particularly
at home.® 7 In addition, their vulnerability may be exacerbated
by a lack of medical and public health interventions, particularly
in low-income countries®® However, SHSrelated diseases,
death and disabilities in children are preventable 2* and
evidence-based interventions, such as the adoption of voluntary
rules for smoke-free homes, can be used to eliminate SHS
exposure among children in the home.

Community education and awareness initiatives could also be
used to increase knowledge and change attitudes about the
health effects of SHS exposure, which could in turn increase
the adoption of rules for smoke-free homes?® 2 These pro-
grammes could be promoted by healthcare providers, commu-
nity leaders and other professonals who are in regular contact
with families that have children. For example, the tobacco
smoke-free homes initiative in Kerala, India, used this approach
to reduce exposure to SHS, particularly among women and chil-
dren in homes. The initiative developed by Project Quit
Tobacco India engaged women’s groups and community leaders
in Kerala to raise consciousness about the dangers of SHS to
non-smokers, particularly women and children, and to get
support for a forma declaration for no smoking inside the
home community. The initiative successfully increased the pro-
portion of households with smoke-free rules in homes, from
20% to 60%.”

Our dudy found a postive correlation between adult
smoking rates and SH'S exposure among children in the home.
This finding suggeds that, in addition to promoting rules for
smoke-free homes, efforts to reduce adult smoking could also
help reduce SHS exposure among children in the home.” 2°
Population-level efforts to further reduce adult smoking may
include grategies such as increasng tobacco taxes and adopting
smoke-free policies in public places? 7 2® As the guidelines for
Article 8 of the WHO FCTC indicate and evidence has shown,
adoption of smoke-free policies in public places also has the
potential to reduce SH S exposure in private homes® 7 2° In par-
ticular, these policies can encourage a shift in social norms in
which people begin to implement smoking redrictions in their
own homes” 26 28 |n a gudy usng GATS data from 15 low-
income and middle-income countries, Nazar et al®® found a
relationship between being employed in a smoke-free workplace
and living in a smoke-free home. They found postive associa-
tionsin all of the 15 countries sudied (13 of the 15 being gatis
tically significant) in individual-level country-specific analysis.

Our gudy aso found that SHS exposure in the home was
higher among children living in rural areas than those in urban
areas in mog countries. As people living in rura areas tend to
have lower socioeconomic satus (SES),*° 3! this finding indi-
cates that SH'S exposure may disproportionately affect children
with low SES3? 33 To address this disparity, tobacco prevention

and control programmes in low-income and middle-income
countries would need to ensure that smokefree policies
adopted and implemented also advance health equity.>* This is
important, as some communities—particularly low SES commu-
nities, including rural areas in some countries—may not fully
benefit from exiging smoke-free policies due to inconsgent
education and reinforcement of the policies®® In this approach,
it may be important to consder community initiatives to help
raise awareness and support, and reinforce smoke-free pol-
icies®® Engaging communities allows adoption of culturaly
appropriate grategies that help overcome some of the barriers
to implementation of smoke-free initiatives. For example, the
Project Quit Tobacco in Kerala, India, was able to get the com-
munities to declare smoke-free homes through engagement of
women and community leaders in raising awareness.?’

This sudy is subject to at leag two limitations. Fird, the
potential for exposure misclassfication exiss because GATS
does not use biochemical markers of inhaled smoke, such as
sdliva and urinary cotinine concentrations, to validate SHS
exposure. However, pas dudies that compared self-reported
exposure and biochemical markers have found these indicators
to be strongly related.®” 8 Second, variations in data collection
times and changesin the strategies used to reduce SH'S exposure
in the 21 countries assessed redricted our ability to make com-
parisons between countries.

Degite these limitations, this sudy can help researchers
undergand the magnitude of SHS exposure among children in
several low-income and middle-income countries. It also indi-
cates that SHS exposure among children is high, especialy in
countries with high smoking prevalence and among rural popu-
lations. Implementing srategiesto reduce SH'S exposure, includ-
ing the guidelines for Articles 8 and 14® of the WHO FCTC,
could encourage adoption of voluntary rules for smoke-free
homes and support cessation among smokers. Increased efforts
to reduce SH Sexposure in countries with large numbers of chil-
dren could help to subgsantially reduce the harmful effects of
SH S exposure among children across the world.

What this paper adds

» Bjidence has shown that children exposed to secondhand
smoke (SHS are particularly at risk of SHSrelated diseases.
Qur study shows that about half a billion children in 21
countries (19 low-income and middle-income countries and
2 high-income countries), most of which have had limited
evidence, are at risk of HSrelated diseases due to exposure
a home.

» Although countries with a high percentage of children
exposed to HSare more likely to experience a significant
burden of HSrelated diseases and deaths, five countries—
China, India, Indonesia, Bangladesh and the Philippines—
that are home to the majority of the children exposed
highlight the global magnitude of the burden of SHS

exposure.
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