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but in 2008, 114 countries lacked or had limited protection from
smoke-free legislation. Tobacco use is the single preventable
leading cause of death worldwide, contributing to over 5 million
deaths annually.1 These numbers do not include the 600 000 people
who die every year due to exposure to SHS. These estimates
generated by Oberg et al. are pertinent for governments to augment
their efforts to protect non-smokers by effectively implementing
FCTC at the country level. The burden attributable to SHS is high
due to its composition and pervasive presence in our environments.

SHS is a toxic mixture of exhaled mainstream smoke and
sidestream smoke released from a smouldering cigarette or other
smoking devices (cigar, pipe, bidi, etc.) diluted with ambient air.2

Of over 7000 chemicals and compounds that it contains, hundreds
are toxic, including at least 70 well-known cancer causing agents.1

According to the US Surgeon General’s Report 2010, exposure
to SHS causes immediate damage to the human body, which can
lead to serious illness or death.1 SHS exposure increases risk of
acute coronary disease by 25%–35%,3 of lung cancer by 20%–
30%4 and of asthma in non-smoking adults.5 There exists substantial
evidence around causal associations between exposure to SHS
and risks among children of lower respiratory tract infections,6,7

asthma, acute otitis media8,9 and of low birth-weight and sudden
infant death syndrome in infants.5,10 Even low level exposure to
tobacco smoke as in SHS leads to a rapid and sharp increase in
endothelial dysfunction and inflammation leading to acute
cardiovascular events and thrombosis.11

Toxic chemicals from SHS cling to rugs, curtains, clothes,
food, furniture, etc. and persist up to weeks and months after
someone has smoked in a room.12,13 Recently, a new term
‘thirdhand’ smoke is being used to refer to this build up of
chemicals from tobacco smoke on objects.1,14

Oberg et al. quantified the magnitude of mortality and morbidity
worldwide due to SHS exposure, which was earlier poorly
described. The estimates highlight the disproportionate burden of
diseases attributable to SHS, with women and children being the
most vulnerable group. Oberg and colleagues reported that women
bear the greatest burden of deaths of the 1% worldwide mortality
that is attributable to SHS and that children bear the largest burden
(61%) in terms of DALYs. The numbers indicate the gravity of the
problem and warrant immediate attention worldwide, and at the
national level in individual countries.

India is included in Southeast Asia region D in this study.
Bangladesh, Bhutan, North Korea, Maldives, Myanmar, Nepal
and Timor Leste are the other countries in the region. India with
a mid-year population of 1 074 159 021 in 2004 has approximately
81% of 1 318 032 738 population in the region for countries
included in Southeast Asia region D.15 According to the study
estimates, in Southeast Asia region D, 36% of children, 23% of
men non-smokers and 19% of women non-smokers are regularly
exposed to SHS. This led to 135 000 deaths and loss of 3.16
million DALYs in this region in 2004. Both deaths and loss of
DALYs in this region are higher than those in any other region in
the world. Due to its share of 81% population in the region, India
bears the majority of this burden of death and disease among non-
smokers due to SHS.

The GYTS 2009 estimates that 21.9% of children in India are
exposed to SHS from someone at home, which they cannot
escape. Oberg and colleagues provide estimates which reveal that
children are the most heavily exposed age-group in the Southeast
Asia region D (36%) and bear 67% of the burden of DALYs
lost in all age groups. Also, 41.7% of deaths attributable to SHS
occur among children in this region. Mortality and morbidity
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SUMMARY
This study presents the first estimate of the worldwide burden of
disease and premature death attributable to exposure to second-hand
smoke (SHS) during 2004 through a retrospective analysis of data
from 192 countries. The resulting burden of disease is measured as
number of deaths and loss of disability-adjusted life years (DALYs)
for children and adult non-smokers.

Estimates of exposure and resulting burden of disease were made
separately for children (defined as 0–14 years), and for men and women
(>15 years). The countries were grouped into 14 regions based on a
WHO-approved classification to obtain region-wise distribution of
worldwide burden. Health outcomes included in estimation of burden
among children were lower respiratory infections (<5 years), otitis
media (<3 years) and asthma onset (<15 years), and among adults were
asthma, lung cancer and ischaemic heart disease because there is
sufficient evidence of their causal association with SHS.

Deaths and loss of DALYs were estimated by the comparative risk
assessment method. To calculate Population Attributable Fraction,
the population exposed and relative risk data was specified for every
outcome. Exposure of children to SHS was estimated mainly from the
Global Youth Tobacco Survey (GYTS). Data for children and adults
were also obtained from various national and multinational surveys.
Exposures were modelled, if survey data of SHS exposure were not
available.

As estimated for 2004, worldwide 40% of children, 33% of men
non-smokers and 35% of women non-smokers were regularly exposed
to SHS. This is estimated to have caused 603 000 premature deaths
and loss of 10.91 million DALYs in 2004 in non-smokers worldwide.
Of the total deaths attributable to SHS, 47% are estimated to be
among women, 28% among children and 26% among men. Ischaemic
heart disease caused the maximum number of SHS-related deaths
(379 000) followed by lower respiratory infections in children <5
years (165 000), asthma in adults (35 800) and lung cancer (21 400).
Lower respiratory infection in children caused the maximum loss of
DALYs (5.94 million) followed by ischaemic heart disease (2.84
million) and asthma in adults (1.25 million) and children (0.65
million). The data also indicate that almost half of this total burden
attributable to SHS was in Southeast Asia and Western Pacific.

The estimated loss of life and health due to exposure to SHS is
substantial and preventable. The authors recommend immediate
enforcement of the WHO Framework Convention on Tobacco Control
(FCTC) to create completely smoke-free environments.

COMMENT
The theme for World No Tobacco Day (WNTD) in 2011 is ‘The
WHO Framework Convention on Tobacco Control’. On 31 May
2011, parties under this treaty assessed their progress in imple-
menting the WHO FCTC. The FCTC has come into force in 2005,
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figures due to SHS in the Southeast Asia region D, majority of
which are in India, are substantial and unacceptable given that
these could be prevented by having smoke-free environments for
non-smokers. Studies in the past have confirmed that smoke-free
environments prevent death and disease significantly.16,17

Exhibiting its commitment to tobacco control, India ratified
the FCTC on 5 February 2004. Under article 8 of FCTC, there is
a legal obligation to implement effective legislation ‘for protection
from exposure to tobacco smoke in indoor workplaces, public
transport, indoor public places and, as appropriate, other public
places’.18 Even before ratifying FCTC, India had enacted a national
tobacco-control legislation, namely ‘The Cigarettes and Other
Tobacco Products (Prohibition of Advertisement and Regulation
of Trade and Commerce, Production, Supply and Distribution)
Act, 2003’ (COTPA) on 18 May 2003. The Act prohibits smoking
in public places and prescribes physical segregation of smoking
and non-smoking areas. The rules for smoke-free laws were
notified in 2004, revised in 2008, and enforced by a Supreme
Court ruling from 2 October 2008.

Physical segregation of smoking and non-smoking areas means
that India does not have a comprehensive smoke-free law as it
allows designated smoking areas. Unfortunately, ventilation and
designated smoking rooms have been found to be only partially
effective or ineffective in preventing exposure to SHS.19,20 Also,
there is no safe level of exposure to SHS and the only way to
protect non-smokers from the harmful effects of SHS is to ensure
a 100% smoke-free environment.1 Hence, a comprehensive smoke-
free law is an urgency in India to prevent the huge mortality and
morbidity due to SHS estimated by Oberg et al.

Enforcement of smoke-free legislation is another weakness in
India. The recently released Global Adult Tobacco Survey in
India provides estimates that reveal substantial exposure to SHS
among adult non-smokers at workplaces, public places and at
home, despite the enactment of COTPA and smoke-free rules
since 2008.21 Children are especially vulnerable and cannot avoid
exposure to SHS, if a parent or relative smokes at home. Public
awareness interventions that focus on social change, through
government, non-government organizations and the media are
needed to ameliorate the burden of SHS exposure at home.
Community mobilization campaigns will raise awareness about
smoke-free laws, ensure acceptance of these laws among smokers
and non-smokers alike, which will ensure 100% smoke-free
environments in India.
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