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The smoking history of the mother in pregnancy peri-

od and the environmental tobacco exposure in child-

hood are the risk factors of new onset of asthma. At

the same time, passive smoking increases the asthma

symptoms and cause difficult to control of asthma. It is

known that smoking accelerate the annual decline of

pulmonary function test, increase the severity of asth-

ma and decrease the treatment response of the dis-

ease (1).

Passive smoking and asthma

A complex mixture of over 4000 chemical compounds,

second hand tobacco smoke contains potent respira-

tory irritants such as sulfur dioxide, ammonia, formal-

dehyde, and acrolein (2). These respiratory irritants

may cause the development of asthma via the irritant

and immunological mechanisms. Also they may in-

crease the symptoms of asthma in current asthmat-

ics (3).

Passive smoking  is com-

mon but the prevalence

varies widely between the

different countries. The

rates of environmental to-

bacco smoke (ETS) expo-

sure are high in many popula-

tions. These rates may change according to socio-

cultural and legal characteristics of the countries. In

the European Community Respiratory Health Survey

which was conducted in 36 centers of 16 countries,

more than half of the participants were regularly invol-

untarily exposed to  tobacco  smoke. The prevalence

of passive smoking in the workplace varied from 2.5%

in Sweden, to 53.8% in Spain (4). It was suggested

that nearly half of the population had environmental

tobacco smoke exposure despite the smoking bans in

USA (3). The passive smoking rates were 68% in men

and 64% in women in a study that included 42,721

participants aged over 15 in USA (5). The passive

smoking exposure rate of the asthmatic children and

adults was 42% in Canada (6). Environmental tobac-

co smoke in the home was found in 41% (maternal

smoking during pregnancy 18%, smoking mother

32%, and smoking father 38%) of the children in

Lizbon (7). Another study which evaluated the expo-

sure via the direct measurements suggested that the

60-84% of the adult asthmatics had passive smoking

exposure (8). These findings indicate that both asth-

matics and healthy individuals expose to passive

smoke. 

Mini-review

Environmental tobacco smoke exposure and asthma

Serap Argun Baris 

Fusun Yildiz

Kocaeli University Faculty of Medicine, Department

of Pulmonary Diseases, Kocaeli, Turkey

Address for correspondence: 

Serap Argun Baris, MD

Kocaeli University Faculty of Medicine 

Department of Pulmonary Diseases 

Umuttepe, Kocaeli, Turkey

Phone: +902623037211

E-mail: serapargun2002@yahoo.com

Summary

Environmental Tobacco Smoke (ETS) exposure is

a major health problem over the world. There are

growing proofs supporting a relationship between

environmental tobacco smoke exposure and de-

velopment of asthma in childhood and even in

adulthood. On the other hand, passive smoking is

related to worsening of asthma symptoms, in-

crease of exacerbations, therapy use and also

worsening in pulmonary function tests and

bronchial hyperresponsiveness. These results re-

veal the importance of avoid from passive smok-

ing both in healthy individuals and asthmatic pa-

tients for the prevention or control of the asthma. 

KEY WORDS: asthma, environmental tobacco smoke,

asthma control.

Introductıon

Asthma is a chronic inflam-

matory disease character-

ized by reversible airway

obstruction, bronchial hy-

perresponsiveness and in-

flammatory cell infiltration

of the airways with activat-

ed T cells and eosinophils.

The genetic and environ-

mental factors have a key role in the etiology of the

disease. Smoking is one of the environmental factors

which have been encountered in the various stages of

the life. 

Environmental to-
bacco exposure ac-
celerates the annual
decline of pulmo-
nary functional test,
increases the seve-
rity of asthma, and
decreases the treat-
ment response of
the disease.

Up to 60-84% of the
adult asthmatic may
have passive smo-
king exposure.
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The role of environmental tobacco smoke expo-

sure on development of asthma

There is a growing evidence of a causal association

between environmental tobacco smoke exposure and

development of asthma in childhood and even in

adulthood. 

Smoking during pregnancy

There are many studies that report the causative rela-

tionship between the childhood asthma and environ-

mental tobacco smoke exposure. These results in-

clude the effects of passive smoking on prenatal or

postnatal period. It was

found that the lung func-

tions were decreased and

the risk of wheeze in-

creased in children with

maternal smoking history

during the pregnancy. The

lung functions were lower in

the babies who had history

of smoking exposure during

the fetal period and pres-

ence of asthma in family

members. It was also sug-

gested that the presence of these factors together

might affect the development of lung tissue during the

intrauterine period (9).  

The placenta does not offer any barrier to the penetra-

tion of ETS into the fetus. If the mother had passive or

active smoking exposure, fetuses exposed to ETS via

the umbilical cord blood. The immune system in these

babies is more deviated toward the allergic and asth-

matic inflammatory phenotype and therefore makes

them more prone to develop asthma later in their life

(10).

Recent studies showed that the environmental tobac-

co smoke exposure associated with increased preva-

lence of respiratory tract infections, wheeze, and asth-

ma. A study that evaluated the effects of maternal

smoking during pregnancy on asthma and  wheezing

in 5,762 school-aged children showed that in utero ex-

posure  to maternal smoking  was associated with in-

creased prevalence of physician-diagnosed asthma

[odds ratio (OR) = 1.8], asthma with current symptoms

(OR=2.3), asthma requiring medication use in the pre-

vious 12 months (OR= 2.1), lifetime history of wheez-

ing  (OR=1.8), and emergency room visits during the

previous year (OR=3.4) (11).  Also, the exposure to

prenatal maternal smoking was associated with in-

crease in risk of wheeze (40%) and asthma (20%) in

children aged ≤2 years in a systematic review that in-

cluded 79 prospective studies (OR=1.41 and

OR=1.85) (12). Silvestri et al. (13) reported that expo-

sure  to maternal prenatal smoking was associated

with an increased risk of  wheezing  in <6-year-olds

(OR=1.36) and  wheezing  or asthma in ≥6-year-olds

(OR=1.22) in a systematic review. They confirmed an

important role of prenatal exposure to maternal smok-

Environmental tobacco smoke exposure and asthma

Shortness of Breath 2014; 3 (3): 108-113 109

ing on the induction of wheezing and asthma, particu-

larly in the first years of life (13). Oh et al. (14) showed

that poor asthma control among children 8-17 years of

age was independently associated with in utero smok-

ing (OR:1.5). In utero smoking via the mother was al-

so associated with secondary asthma outcomes, in-

cluding early onset asthma (OR=1.7), daytime symp-

toms (OR=1.6), and asthma related limitations of ac-

tivities (OR=1.6) (14). Recently, Wang et al. (15) found

that women who lacked a gene that codes for a detox-

ifying enzyme only gave birth to low-birth-weight ba-

bies if they smoked tobacco (15). These studies illumi-

nate the interplay of genes and environmental influ-

ences, like tobacco (Figure 1). They also indicate that

we can prevent disease simply by eliminating expo-

sures to environmental hazards.

Passive smoking in childhood and adulthood

There are lots of studies reported that the relationship

between the environmental tobacco smoke exposure

and wheeze. However, the effect of the environmental

tobacco exposure on onset of asthma is controversial.

It was found that 46% of the preschool children with

wheeze had a history of exposure to passive smoking

in a period of the life (16). Gilliland et al. reported that

maternal smoking during pregnancy increased the oc-

currence of physician-diagnosed asthma and wheez-

ing  during childhood. On

the other hand, current

ETS exposure was associ-

ated with  wheezing, but

not physician-diagnosed

asthma (11). Also, Silvestri

et al. suggested that post-

natal exposures to mater-

nal/parental smoking were

associated with wheezing in

<6-year-olds (OR=1.21 and OR=1.30) but exclusive

postnatal exposure was not related with wheezing or

asthma (13).

In contrast, Goodwin et al. (17) reported that house-

hold smoking was associated with a statistically signif-

icant increase in the risk of asthma among children

with age of 0-17 years old in USA (p = 0.026). 

The effects of the environmental tobacco exposure on

onset of asthma have been studied especially in child-

hood period. The relationship between the passive

smoking in adulthood and onset of asthma are not well

known. Recently there are some proofs about the

causative relationship between the onset of asthma

and passive smoking exposure.  In the SAPALDIA

study, the association between passive exposure to

tobacco smoke and respiratory symptoms was exam-

ined in a sample of 4,197 never-smoking adults (18-60

years old) via a questionnaire in Switzerland. Passive

smoking exposure was associated with an elevated

risk of wheezing (OR=1.94), an elevated risk of dysp-

nea (OR=1.45), and an elevated risk of physician di-

agnosed asthma (OR=1.39). The association of pas-

sive smoking exposure with dyspnea, wheeze, and

The immune system
of babies exposed
during pregnancy to
smoking is more de-
viated toward the al-
lergic and asthmatic
inflammatory phe-
notype and making
them more prone to
develop asthma later
in their life.

One group of people
most likely to benefit
from this legislation
is bar workers, who
are exposed to high
levels of secondhand
smoke as part of their
occupation.
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asthma showed evidence of a dose-dependent in-

crease with hours per day of exposure (18). Larson et

al. evaluated the impact of exposure to environmental

tobacco smoke during childhood on asthma preva-

lence in adulthood and they reported that the preva-

lence of physician-diagnosed asthma was higher in

exposed subjects than non-exposed subjects (7.6%

and 5.9%, p = 0.036).  Childhood exposure to ETS

was associated with an increased prevalence of asth-

ma among never-smoker adults, especially in non-

atopic subjects (19).

The European Community Respiratory Health Survey

(4) showed that passive smoking was significantly as-

sociated with increased  bronchial  responsiveness

(OR= -0.18), while passive smoking in the workplace

was significantly associated with all types of respirato-

ry symptoms and current asthma (OR=1.90). No sig-

nificant association was found between passive smok-

ing and total serum IgE (4). These findings of positive

correlation between the bronchial hyperresponsive-

ness and passive smoking exposure strongly support

the role of passive smoking on the onset of asthma.

Gupta et al. (20) reported that the prevalence of asth-

ma in the ETS exposed subjects was higher compared

to non-exposed individuals (2.2% and 1.9%, p < 0.05)

in India. Multiple logistic regression analysis showed a

higher risk of having asthma in persons who were ex-

posed to ETS compared to those not exposed

(OR=1.22) after adjusting for age, gender, usual resi-

dence, exposure  to biomass fuels and atopy. Stratifi-

cation of ETS exposure revealed that exposure during

childhood and both during childhood and adulthood

were significantly associated with  asthma  preva-

lence.  Exposure  only in adulthood period was not a

significant risk factor (OR=1.13). Persons who report-

ed combined  environmental  tobacco  smoke  expo-

sure from parents during childhood and adulthood had

the highest risk of having asthma (OR=1.69). Environ-

mental tobacco smoke exposure was also significant-

ly associated with prevalence of  respiratory symp-

toms  such as wheezing, cough and breathlessness

(20). Jakkola et al. (21) compared the subjects that

new diagnosed asthma in adulthood with control. Risk

of asthma was related to workplace ETS exposure

(OR=2.16) and home exposure (OR=4.77) in the past

year. Cumulative ETS exposure over a lifetime at work

and at home increased the risk. This study indicated

that both cumulative lifetime and recent ETS expo-

sures increased the risk of adult-onset asthma (21).

The role of passive smoking exposure on developing

adult asthma has been studied also in Cohort studies

(22). A respiratory questionnaire administered to 3914

nonsmoking adults in 1977 and again in 1987 for eval-

uating the association occupational and air pollutant

exposure with the development of adult asthma (22).

These Authors suggested (22) that second-hand

smoke exposure in work site was associated with the

development of asthma (OR=1.45).

As the harmful effects of secondhand smoke become

more widely appreciated, most of the countries have

attempted to limit the health risks of the population by

prohibiting smoking in public places. One group of

people most likely to benefit from this legislation is bar

workers, who are exposed to high levels of second-

hand smoke as part of their occupation (23). Allwrights

et al. (24) compared the salivary cotinine concentra-

tion and self reported exposure to secondhand smoke

S. A. Baris et al.
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Figure 1 - Effects of prenatal exposure to tobacco smoke and genetic factors on risk of persistent asthma and other health

problems (adapted from http://www.ehatlas.ca).
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before and after the smoke free legislation in non-

smoking bar workers in Ireland. It was found that the

salivary cotinine concentrations dropped by 80% after

the smoke-free law  and changes in self reported ex-

posure to secondhand smoke were consistent with the

changes in cotinine concentrations (24).  A Cochrane

Database review (25) reported consistent evidence

that smoking bans reduced exposure to second-hand

smoke (SHS) exposure in workplaces, restaurants,

pubs and in public places. There was a greater reduc-

tion in exposure to SHS in hospitality workers com-

pared to the general population. But, there was no

change in either the prevalence or duration of report-

ed exposure to SHS in the home as a result of imple-

menting legislative bans (25).

The association between the environmental tobacco

exposure and development of asthma has been eval-

uated various sites such as home and work place in

both childhood and adulthood period in many studies.

The results were similar in different countries and dif-

ferent populations in the world. All these results sup-

port the causative relationship between the passive

smoking and the development of asthma.  

The role of exposure to environmental tobacco

smoke on current asthma

The asthmatic patients are

more susceptible to the irri-

tant effects of smoking be-

cause of the chronic air-

way inflammation. Most of

the asthmatic patient state

that the cigarette smokes

trigger the symptoms of

asthma. The studies about

the association between environmental smoke expo-

sure and development of asthma also present the ad-

verse effects of ETS on current asthma. 

Recent studies suggest that passive smoking increase

the asthma symptoms and cause difficult to control of

asthma (26). Lang et al. (27) found that children with

domestic indoor exposure had worse  asthma  con-

trol (p = 0.04), and worse FEV1 % predicted (p = 0.02).

And, it was suggested that domestic  smoking  expo-

sure was associated with both higher rates of sympto-

matic respiratory infection and poorer asthma control

despite generally intensive controller therapy.  Jindal

et al. (28) showed that the account of emergency de-

partment (ED) visits, acute episodes, and  bron-

chodilators per patient and corticosteroid requirement

were significantly high (p < 0.01) in the ETS-ex-

posed asthmatic patients.  Furthermore, the FEV1 val-

ues were lower in ETS-exposed asthmatics than non-

exposed ones (FEV1 %68.7 and %80.8). Jindal et al.

(28) suggested that the control of asthma was poorer

in adult patients with asthma exposed to ETS at home

and/or at work (28) than non-exposed subjects.  It was

suggested that the ETS exposure was associated with

decreased levels of FEV1, FVC and FEF25-75 in espe-

cially women in the SAPALDIA study (17). The

bronchial hyper-responsiveness was significantly

higher in the ETS exposed asthmatic women than

non-exposed ones (p < 0.05) although there was no

significant difference in FEV1 and FEV1/FVC among

the groups (29).  In a prospective Cohort study, it was

shown that exposure  to ETS was related to poorer

physical health status and asthma specific quality of

life. Moreover, ETS  exposure  was associated with a

greater risk of emergency department visits (30).

Low dose environmental tobacco exposure 

The parents of children with asthma often avoid smok-

ing in their homes or near their children, thus limiting

exposure (31). The definition

of the low dose ETS is the

exposure of environmental

tobacco smoke in children

with asthma whose parents

either deny smoking or only

smoke outside the home. In

a study evaluated the effects

of low-level environmental tobacco smoke (ETS) ex-

posure in asthmatic children reported that only one

parent reported smoking in the home. However, 70%

of the children had urinary cotinine levels ≥1ng/ml,

has suggested ETS exposure (32). Valsamis et al.

(31) evaluated the relationship between low-level ETS

exposure and pulmonary function tests (PFTs) in pre-

school children with asthma. They found that

FEV1 level was lower in subjects with a urinary coti-

nine level ≥5ng/ml as compared to those with levels

<1ng/ml or between 1 and 5ng/ml; both at baseline

and after inhalation of albuterol. These findings sug-

gest that despite parental denial of smoking close to

their children, preschool children exposure even to

low enviromental tobacco levels may have altered

lung function, possibly in a dose-dependent manner

(31).

As a result, the evidences about causative relation-

ship between onset of asthma and environmental to-

bacco exposure during the childhood or adult periods

have been increased. On the other hand, passive

smoking is related to worsening of asthma symptoms,

increase of exacerbations, therapy use and also wors-

ening in pulmonary function tests and bronchial hyper-

responsiveness. The literature’s evidence reveals the

importance to avoid passive smoking both in healthy

people and asthmatic patients. 
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