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Meta-Analysis on the Association Between
Environmental Tobacco Smoke (ETS) Exposure and the
Prevalence of Lower Respiratory Tract Infection in

Early Childhood

Janet S.M. Li, mpH,'" Jennifer K. Peat, php,? Wei Xuan, msc,* and Geoffrey Berry, php3

Summary. The aim of this study was to obtain quantitative information from published data on
the association between environmental tobacco smoke (ETS) exposure and the prevalence of
serious lower respiratory tract infections (LRTI) in infancy and early childhood. We identified 21
relevant publications on the relation between ETS and the prevalence of serious LRTI by
reviewing reference lists in relevant reports and by conducting manual and computer searches
(Medline database; Dissertation abstracts index of Xerox University Microfilms) of published
reports between 1966 and 1995. Thirteen studies were included in a quantitative overview using
random effects modeling to derive pooled odds ratios.

Sensitivity analyses were conducted to test the decision rules used in extracting odds ratio
data. The results of community and hospital studies are broadly consistent and show that the
child of a parent who smokes is at approximately twice the risk of having a serious respiratory
tract infection in early life that requires hospitalization. This association was pronounced in
children younger than age two and diminished after the age of two. The combined odds ratio for
hospitalization for lower respiratory tract infections in infancy or early childhood is 1.93 (95% ClI
1.66-2.25); the combined odds ratio of prevalence of serious LRTI at age less than 2 years,
between 0 and 6 years, and between 3 and 6 years were 1.71 (95% CI 1.33-2.20); 1.57
(1.28-1.91), and 1.25 (0.88-1.78), respectively. There was no evidence of heterogeneity across
the studies in these combined odds ratios. We conclude that this meta-analysis provides strong
evidence that exposure to ETS causes adverse respiratory health outcomes such as either a
serious LRTI or hospitalization for LRTI. New public health campaigns are urgently needed to
discourage smoking in the presence of young children. Pediatr Pulmonol. 1999; 27:5-13.
© 1999 Wiley-Liss, Inc.
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INTRODUCTION ity in childhood throughout the world, and it is also a
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clinical recovery from acute respiratory illness in childMETHODS
hood is usual,there may be important long-term sequel-
ae with increased susceptibility to illness and diminished To find studies examining potential associations be-
respiratory function following lower respiratory infectiontween exposure to ETS and respiratory illness in infancy
in infancy®° or early childhood, a search of the scientific literature
Between 1974 and 1995, seven prospective, nine cagging MEDLINE, review of bibliographies from previ-
control, and seven cross-sectional studies reported @sly retrieved articles, and hand searches of selected
possible effects of exposure to parental tobacco smdRrirnals (American Review of Respiratory Disease,
on the frequency and severity of acute respiratory iline$985-1995) and conference meeting handbooks (Annual
in young children. Although different research desigrideeting of Thoracic Society of Australia and New Zeal-
were used, the results have consistently demonstraféifl, 1990-1995) was conducted. A search of Disserta-
increased frequency of both upper and lower respiratdi¢n Abstracts Index (Xerox University Microfilms; Ann
problems among young children of smoking parenféfbor, Mlchlg_an) identified two additional unpubhshed
compared with children of nonsmoking parents. As earl§lévant studies of ETS exposure on early childhood re-
as 1974, the Israeli researchers Harlap and D&Vies spiratory illness. A MEDLINE computerized biblio-
ported an increase of 27.5% in hospital admission rat@&phic search was conducted between the years of 1966
for pneumonia and bronchitis in infants of smokin@"d 1995, using subheading key words: tobacco smoke
mothers, with a dose—response relation with respectRglution, infant, respiratory tract disease/epidemiology,
the amount of cigarettes a mother consumed. Researctf@f10109y, genetics, pneumonia/epidemiology, ethnol-
in Britain*>*2 showed a significant increase of 32% ifP9y. genetics and respiratory tract infections/epidemiol-

bronchitis and pneumonia during the first year of life, ble_IY’ gbenelt_lc_sgl for inclusion in th ¢ Ivsis. stud
not in the subsequent 4 years, in children exposed to' © P€ ElIGIDIE Torinclusion in the meta-analysis, stud-
had to: i) be primary studies, not reanalyses or re-

parental smoking and with a dose-response relation wi . X
ews; ii) be of case-control, cohort, or cross-sectional

respect to the number of parents who smoked. The fin esign, using individual level exposure and health out-

ing persisted after controlling for parental respiratorxome information; iii) examine either serious LRTI or

symptoms, the gender of the child, the number of SltPfospitalization for a respiratory illness in infancy or in

!&Tr?s;i agdrany rs'ﬁg%% hlséory ?fnirﬁSpr'];?to"r]y r'”nesdsearly childhood as outcomes; iv) examine exposure to
erican researc ound a significantly Increased g\ i.onmental tobacco smoke; V) report an odds ratio

frequency of tracheitis (89%) angl bronchitis (44%) ! OR) and its variance or sufficient data to estimate them;
infants whose parents smoked, with most of the attrib nd vi) be published or reported between 1966 to 1995.

able risk derived from maternal smoking. New Zealandgt,e gefinitions of serious LRTI and respiratory illness

,15,16,
researcher$*>**showed a dose-related effect of mater 4 jaq among different authors, as noted in Table 1. The

nal smoking on the prevalence of pneumonia, bronchitigracted OR and confidence intervals are listed in Table
and bronchiolitis. Infants of smoking mothers were twic§ Tap|e 3 shows a list of studies and the reasons for their
as likely to see a doctor for respiratory illness as those @f.|sion from the OR for children who had been hos-
nonsmokers. In China, where women do not smoke, agtajized related to respiratory illness, and prevalence of
mission rates for respiratory illness in infancy maintaineg, io,s LRTI ie. pneumonia, bronchitis, or bronchiol-
a significant correlation with cigarette consumption ifs in association with ETS exposure were used. Ninety-
the household, indicating that postnatal passive smokifige nercent confidence intervals (95% Cl) were either
by the mother has an influence thgtlglgot explained Ry racted directly from the original papers or calculated
maternal smoking during pregnanty: _ _ by the standard approximation to a normal distribution
In this article, we combine the current evidence using, 5 jogarithmic scale. Since not all the studies provided
meta-analysis techniques to measure the association Qgxicient data to construct contingency tables, the pooled
tween ETS exposure and specific respiratory outcOmMgyimation by Mantel-Haenszel was not appropriate.
that is, hospitalization frequency due to LRT! or diagtherefore, the DerSimonian-Laird meth@twhich is a
nosed serious LRTI in infancy and early childhood. 4 qom effect model, was used in this pooling procedure.
Briefly, this involved taking a weighted average of the
log OR from each study, with the weight assigned to each

Abbreviations log OR proportional to the inverse of its variance. The
Cl  Confidence interval variance was made up of the variance calculated within
ETS Environmental tobacco smoke each study, and the variability in log ORs among studies

LRTI Lower respiratory tract infection
OR  Odds ratio
SES Social economic status

is also incorporated. In the presence of substantial inter-
study variability (heterogeneity), this method produces
wider Cls than a simple inverse-variance weighted aver-




TABLE 1—Studies Included in the Meta-analysis
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First Country Definition of Exposure level Age No. of Study Variables controlled for
author of study  respiratory outcome of ETS focus cases type by the authors
Ekwo USA Hospitalization for a Paternal smoking, <2 year 1,138 Cross-sectional Nil
(1983) respiratory illness: maternal smoking,
chest colds and other either of the parents
respiratory illnesses smoke
<2years
Chen China Inpatient admissions for Cigarette consumption 1-2 years 1,066 Cross-sectional Gender, feeding
(1986) respiratory illness of fathers and other method, birthweight,
from birth to 18 family members: paternal education,
months none, <10, >10/day maternal age at birth,
whether coal was
used for cooking,
average living area
per person, family
income
Taylor UK Hospitalization for Paternal smoking, 0-5years 12,727 Cross-sectional Parental SES, mother's
(1987) lower respiratory maternal smoking, age, whether baby
tract illnesses and smoking during was breastfed,
bronchitis in the pregnancy: none, birthweight
children’s first 5 <15, >15/day
years of life
Chen China 1. Hospitalization for ~ Cigarette consumption 0-2 years 2,227 Cross-sectional Gender, birthweight,
(1988) lower respiratory of fathers and other feeding type, father’s
tract illnesses and family members: educational status
bronchitis during first  none, <20, >20/day
18 months of life
2. Incidence of
medically diagnosed
bronchitis or
pneumonia during
first 18 months of
life
Stern Canada Hospitalization fora  Maternal smoking: <2 years 301 Cross-sectional City of residence,
(1989) chest illness <2 years during pregnancy, parental education,
of age during the child’s gas cooking at home,
first 2 years of life history of chronic
respiratory illness in
either parent
Weitzman USA Hospitalization for a Maternal smoking: 0-5years 4,099 Cross-sectional Gender, race, presence
(1990) respiratory illness none, <0.5 pack/day, of both biological
from 0-5 years >0.5 pack/day parents, family size,
number of rooms in
household, and
maternal education
Chen China Episodes of Cigarette consumption <2 years 3,285 Cross-sectional Gender, feeding type,
(1994) hospitalization for by household parental education,
respiratory disease in  members: none, maternal age at
the first 18 months <20/day, >20/day child’s birth, monthly
of life: bronchitis, income per capita,
bronchiolitis, number of household
pneumonia, and other members, average
other respiratory living space per
infections capita, cooking fuel
Colley UK Incidence of bronchitis Paternal smoking, 1 year 2,205 Cohort Social class, family
(1974) or pneumonia in the maternal smoking: size, birthweight
first year of life none, <15/day,
>15/day, >25/day
Pedreira  USA Incidence of bronchitis, Paternal smoking, 1 year 1,144 Cohort Nil
(1985) pneumonia, or maternal smoking:

bronchiolitis in the
first year of life

none, <11/day,
>11/day
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TABLE 1—Continued

First Country Definition of Exposure level Age No. of Study Variables controlled for

author of study  respiratory outcome of ETS focus cases type by the authors

Ferguson NZ Incidence of bronchitis, Paternal smoking, 0-2 years 1,115 Cohort Birthweight, gestational

(1985) bronchiolitis or maternal smoking:  3-4 years age, maternal age,

pneumonia reported none, <11/day, 5-6 years family size, maternal
for medical >11/day educational level,
consultation during family SES, family
each year of life atopy, duration of

breast feeding,
exposure to pets at

home
McConnachie UK Incidence of Paternal smoking, 2 years 159 Case-control Nil
(1986) bronchiolitis in the maternal smoking, or
first 2 years of life other household
members smoking
No exposure levels
Forastiere Italy Incidence of pneumonia Paternal smoking, 2 years 2,929 Cross-sectional Gender, age, length of
(1992) or bronchitis in the maternal smoking residence in the area,
first years of life No record of heating system,
exposure levels paternal education,
number of siblings
Rylander Sweden Incidence of wheezing Paternal smoking, 0—4 years 550 Case-control Gestational age,
(1993) bronchitis in the first maternal smoking: breastfeeding, gender,
4 years of life none, <10/day, parental atopy, and
>10/day other indoor

environmental factors

TABLE 2—Odds Ratios Associated With ETS

Reference Country Age Sample size OR(95% ClI)
Hospitalization for lower respiratory illness
Ekwo (1983) USA <2 years 1,138 2.1(1.1-3.8)
Chen (1986) China 1-2 years 1,066 1.9(1.1-3.4)
Taylor (1987) UK 0-5 years 12,727 2.0 (1.5-2.8)
Chen (1988) China 0-2 years 2,227 2.2(1.5-3.4)
Stern (1989) Canada <2 years 301 1.9(1.5-2.2)
Weitzman (1990) USA 0-5 years 4,099 1.0 (0.5-2.5) asthmatics
1.9 (1.2-3.0) nonasthmatics
Chen (1994) China <2 years 3,285 4.5 (2.1-9.7) birthweight <2.5 kg

1.6 (1.1-2.4) birthweight >2.5 kg
Community studies: lower respiratory tract infections

Colley (1974) UK 1year 2,205 2.3(1.4-3.6)
Pedreira (1985) USA 1year 1,144 1.26 (1-1.59)
Fergusson (1985) NZ 0-2 years 1,115 2.0(1.2-3.2)
3-4 years 1.3(0.8-2.2)
5-6 years 1.0 (0.5-1.8)
McConnachie (1986) UK 2 years 159 3.2(1.4-7.3)
Chen (1988) China 0-2 years 1,746 1.2 (1.0-1.46)
Forastiere (1992) Italy 2 years 2,292 1.7 (1.1-2.7)
Rylander (1993) Sweden 0-4years 550 2.6 (1.4-4.8) <age 18 months

1.5 (0.7-3.2) >age 18 months

age. For each summary ORy&with K-1 (K = number unexplained variation due to unreported study character-
of studies) degrees of freedom was computed under iscs?* Such heterogeneity is important from the per-
null hypothesis of homogeneity across studiesPat spective of generalizability of results. The random model
0.05. A significant value ofy? indicated differences also implicitly assumes that there is a population of stud-
among the combined studies in the strength of associes from which those included in the meta-analysis were
tion between ETS exposure and respiratory health ogampled, and it anticipates the possibility of future stud-
comes. ies being conducted. On the other hand, a fixed effect
A random effects model was preferred because it aitodel assumes that only the studies included in the meta-
lowed heterogeneity from sampling methods and othanalysis are of interest, and that there is no interest in
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TABLE 3—Studies of ETS and Hospitalization for

LRTI/Incidence of Serious LRTI Excluded From Blowa 1983 - '
the Meta-analysis Chen 1986 ' ® i
Outcome Reason Taylor 1987 —e—
Author Year variable for exclusion
Chen 1988 — et
Anderson* 1988 Hospitalization for Possible selection bias
LRTI and insufficient Stern 1989 o
'gsu'ts (missing 95% Weitzman 1990 (i)* ; ;
Schenker* 1983 Serious chest Insufficient results to Weitzman 1990 (ii) -
illness calculate 95% ClI for -
OR Chen 1994 (if ; ° ,
O’Connell** 1990 Hospital_iza_tion for At_Jstrac.t _only; Chen 1994 (iif R
LRTI, incidence insufficient results —@
of RTI Combined .
Burchfie*™ 1984 Prevalence of Abstract only; -~
respiratory insufficient results : —————r ——r———r
conditions 0.1 1 10
Leeder 1976 Prevalence of The same study Odds ratio
bronchitis or population as Colley,
pneumonia 1974 Fig. 1. Odds ratios and 95% confidence intervals for hospital-
Fergusson 1980 Prevalence of  The same study ization for a respiratory illness in infancy or early childhood if
bronchitis or population as exposed to ETS. Abbreviations:  20dds ratio for asthmatic sub-
pneumonia Fergusson, 1981 and jects in Weitzman's study. 27 POdds ratio for non-asthmatic sub-
1985 jects in Weitzman'’s study. 2’ ©Odds ratio for children with birth-
Fergusson 1981 Prevalence of  The same study weight less than 2.5 kg in Chen’s study. 7 Odds ratio for chil-
bronchitis or population as dren with birthweight more than 2.5 kg in Chen’s study. %’
pneumonia Fergusson, 1985
Zmirou 1990 Prevalence of A systematic review
chronic article, not original
infections of study Colley 1974 e
lower Pedriera 1985 *—
respiratory tract Ferguson 1985 t L 4 1
*Have tried to contact the primary investigator to get sufficient data smcc ie 1986 ¥ ° —
for OR and 95% ClI, but had no response so far. Chen 1988 o
**No correspondence details on the electronic abstract and therefore
attempt to contact the primary investigator is impossible. Forastiere 1992 e
Rylander 1993 t L {
generalizing the result to other studfésThe random  Ferouson 1985 (ix f !
Ferguson 1985 (ii P \ N
effects model was chosen therefore, because of the asso- ' A
ciation between ETS exposure and respiratory health out-  Ayiander 1263 = =
comes throughout the general population from which theomsined <2 r. <>
studies’ subjects were drawn. Combined 3-6 yrs. aE
Combined 0-6 yrs. <>
RESULTS ' oo T T oo TTTTa
0.1 1 10
Meta-analysis Odds ratio

Thirteen studies met our study inclusion criteria. The%. 2. Odds ratios and 95% confidence intervals for serious
comprised three cohort studies, two case-control stuélver respiratory tract infections in infancy or early childhood if
ies, and eight cross-sectional studies. Seven stiedposed to ETS. Individual studies are denoted: circles = stud-
iesll,13,16,17,19,23,260ntributed information on bronchitisies of children less than 2 years old; square = studies of chil-

; : 5,26,27 P _ dren between 3-6 years old. Abbreviations: ~ #Odds ratio for chil-
and pneumonia, four studiés’ on admission re dren between 3—4 years in Fergusson’s study. ' °Odds ratio for

lated to unspecified lower respiratory illness, one CORfiidren between 5-6 years in Fergusson’s study. 6

centrated on illness diagnosed as bronchiofitiand one

focused on wheezing bronchifi8.Seven studies wererespiratory health outcome and the combined ORs are
excluded from the meta-analysis (Table 3) because sifown in Figures 1 and 2. Results of the analyses are
insufficient results to estimate 95% CI for OR or becausaimmarized in Table 4.

the paper used the same study population as other studBased on seven studies, the meta-analysis showed a
ies. The OR estimates contributed by each study for easfiatistically significant association between ETS expo-
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TABLE 4—Combined OR, 95% CI and Homogeneity Tests From Meta-analyses

OR & 95% ClI df Homogeneity? P value Sample size
ETS & hospitalization for respiratory illness 1.93 (1.66-2.25) 8 8.9 >0.25 28,873
ETS & LRT infection 0-2 years 1.71 (1.33-2.20) 6 6.4 >0.1 16,242
ETS & LRT infection 0-6 years 1.57 (1.28-1.91) 9 16.92 >0.05 16,242
ETS & LRT infection 3-6 years 1.25(0.88-1.78) 2 0.64 >0.5 1,665

TABLE 5—Effects of Adjustment of Potential Confounders

sure and hospitalization for respiratory illness in infancMOSpita”zation for lower respiratory llness

or in early childhood. Weitzman et &.presented o g0 (1983) 21 NA
ORs, one for asthmatics and one for nonasthmatics, atyén (1986) 1.91 1.89
Chent’ presented two ORs, one for birthweight less thaFaylor (1987) 2 NA
2.5 kg and one for birthweight greater than 2.5 kg. The§&en (1988) 2.1 2.2
additional two ORs were considered to have two degre%ﬁm (1989) L9 NA
. L. eitzman (1990) 1 (asthmatics) NA

of freedom. The combined OR for such association was 1.9 (nonasthmatics) NA
1.93 (95% CI 1.66-2.55). When individual studies werenen (1994) NA 4.5 (birthweight <2.5 kg)
compared, there was no significant heterogeneity among NA 1.6 (birthweight >2.5 kg)
the StudieS)(2 = 8.9, df = 8, P > 0.05). Community studies: lower respiratory tract infections

o . isk Glley (1974) NA 2.3

The seven studies that contributed data on the risk :

. . . N . edreira (1985) 1.26 NA
serious respiratory infection in early childhood showedgyq,sson (1985) 2.0 (0-2 years) NA
significant risk association between ETS exposure and 1.3 (3-4 years) NA
serious LRT infection, in which bronchitis, bronchiolitis, ' 1.0 (5-6 years) NA
and pneumonia were included (combined GR1.71; McConnachie (1986) 3.2 NA
95% CI 1.33-2.20). A heterogeneity test of risk associg-hreanst(ii?f?iggz) 1,'\]2: 132
tion across studies did not achieve statistical significa@&ander (1993) 2.6 (<18 months) NA
(x* = 6.4, df = 6, P > 0.05). 1.5 (>18 months) NA

Based on the seven studies that examined the risk of
respiratory infection, we found a statistically significant ) ) )
increase in risk of serious respiratory infection (bronchRarental smoking are little altered by adjustment for mea-
tis, bronchiolitis, or pneumonia) associated with ETS exured confounders.
posure among children of 0-6 years old: combined OR
= 1.57 (95% CI 1.28-1.91). Fergusson and HOW@OdSensitivity Analyses
presented three ORs for the following age groups: 0-2,
3-4, and 5-6 years. Rylander ef8presented two ORs  Sensitivity analyses were conducted to test the deci-
for wheezy bronchitis: one for less than 18 months of ag#on rules that were used in extracting odds ratio data.
and the other for greater than 18 months of age. EachBxdécause of differing opinions on the appropriate method
these additional ORs was counted as one degree of fré@- performing a particular meta-analysis, sensitivity
dom. There was no significant heterogeneity of risk aanalysis becomes a useful instrument to demonstrate
sociation across the studieg®(= 16.92, df = 9, P > whether the meta-analysis results are sensitive to the
0.05). methods used&®

The two studies that contributed data on the risk of Because not all odds ratios in the seven studies were
serious LRT infection among children 3—6 years old alsadjusted for confounders, studies with unadjusted OR
showed an increased risk of serious LRT infection (broi(Ekwo2° Stern?® and Weitzma#’) were omitted from
chitis, bronchiolitis, or pneumonia) associated with ETthe sensitivity analysis. The combined OR estimate did
exposure (combined OR:= 1.25), but it was not statis- not change substantially (1.93 to 2.05) and neither did the
tically significant (95% CI 0.88-1.78). Fergusson ansitatistical significance. Both Stern’s and Ekwo’s studies
Horwood™® presented two ORs, one for 3—4 years andid not categorize the exposure level by the number of
one for 5-6 years and each OR was counted as argarettes. When both were excluded, the combined OR
degree of freedom. There was no heterogeneity of risktimate did not change at all from 1.93 (1.55-2.40), and
association across the studigg€ = 0.64, df = 2, P > only the 95% confidence interval became wider.
0.05). Although most of studies showed an association be-

Regarding the independence of confounding, only twaveen ETS exposure, especially maternal smoking, and
studies®*°presented estimates of the effects of parentaRTI in early childhood, it was difficult to differentiate
smoking, both before and after adjustment for potentiptenatal from postnatal maternal smoking effects. Only
confounding variables. Table 5 shows that the effects tife three studies by Chen et'@i*®°could demonstrate
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a postnatal ETS risk since smoking in women is very rashiowed that the difference between adjusted and unad-
in Shanghai. By grouping results from Chen'’s studigasted estimates was acceptably modest.
together, the new combined OR became 2.13 (1.52-The papers cited were selected using keywords rel-
3.00), which was a 10% increase. evant to environmental tobacco smoke exposure and
Only four studies were adjusted for potential corehildren in the title or abstract. When cross-checked
founderg®-16.19.23yith regard to the association betweemgainst previous reviews of passive smoking in chil-
ETS and respiratory infection in early childhood. Theren!3 no major omissions were identified. However,
new combined OR was 1.56 (1.19-2.05) in children le&s the interpretation of the results of the meta-analysis,
than 2 years, a 8.8% of decrease. publication bias is one of the major issues, but meta-
In the subgroup of children 0-6 years of age, it waanalysis requires the research findings to be published in
interesting to note a diversification in study types. Whean acceptable form. It is well recognized that negative
the cohort studies were combined, the OR became 1<9dies are less likely to be published than those with
(1.13-1.96) indicating a 5% decrease, but when the natatistically significant positive finding® This “file-
cohort studies were combined, the OR became 1.d&awer problem” could bias the meta-analysis towards
(1.20-2.53), an 11% increase. finding a positive association between ETS exposure and
Not all the studies estimated an OR by measuring eserious lower respiratory tract infections or hospitaliza-
posure level by total cigarette consumption per dation due to LRTI.
Forastieré®* measured exposure with a dichotomous vari- In an effort to uncover unpublished studies, we
able for mother only, father only, or both parents, ansearched Dissertation Abstracts Online between 1961
McConnochié® defined passive smoking as a parent whand 1990, but only two studies were identified. Unfortu-
smoked at least 20 packs of cigarettes or 12 oz of tobaatately, both dissertations had insufficient data informa-
while living in the home, but no further categorization ofion to enable them to be included in our meta-analysis.
smoking level was made. Without actual ETS exposuMevertheless, both studies showed a positive association
measures, the estimated risk may not be accurate. Whatween exposure to ETS and respiratory illness in chil-
McConnochie and Forastiere’s results were excluded, theen. Although O’Connell’s study did not present a
combined OR became 1.61 (1.22—-2.13) in the group ageecise relative odds estimate, it showed that infants of
less than 2 years, and the combined OR for the group gggeents who smoke had an increased risk of hospitaliza-
0—6 years became 1.49 (1.20-1.84), or a 5% decreas¢iam for bronchitis and pneumonia when compared with

effect. infants of non-smoking parents. Burchfiel’s stdéialso
had a non-negative finding, in that it found that children
DISCUSSION were 1.5 to 2.0 times as likely to have a respiratory

condition when both parents currently smoked.

The results of this meta-analysis confirm that the child It is possible that a confounder, that is a factor related
of a parent who smokes is at approximately twice the risk both ETS exposure and the risk of serious LRTI,
of having a serious respiratory infection in early life thatvould explain these observed findings. It was not pos-
requires hospitalization. This association was very preible to control for such possible confounders in the
nounced in children younger than age two, but dimimneta-analysis, which relied on the primary studies re-
ished after the age of two. The direction of the associperted. Fortunately, most of the included studies had put
tion between parental smoking and lower respiratory ileffort into controlling for confounding. Therefore, it is
ness is generally consistent across different study desigimdikely that such a bias plays a major role.
and methods of case ascertainment. Only one $fudy A possible biological mechanism for the enhancement
from the U.S. found an insignificant association (witlof respiratory infections in young infants exposed to ETS
hospitalization for a respiratory illness of asthmatic sulis that the infant lungs undergo rapid and extensive
jects). This finding must be viewed with caution, becausghanges in growth and development and may be particu-
with only 117 children in the sample, its statistical powdarly vulnerable to insult, especially since the immune
to detect a small effect is low. system is relatively immature during this peri&dAlso,

Although the studies reviewed differed in terms othe defense mechanisms of the bronchial tree, such as
study population, levels of exposure, and methods of dataucociliary clearance, can be impaired by exposure to
collection, the odds ratio estimates in individual studigmllutant$®such as ETS, thus increasing susceptibility to
were generally comparable, and were not statisticaldyvariety of pathogen¥.
heterogeneous, giving strong evidence of the consistencyt is reasonable to conclude that parental smoking, es-
of the pooled results. Both adjusted and unadjusted egtecially maternal smoking, is dominant in the causation
mates were considered in the computation of the comf serious lower respiratory infections in young children,
bined OR. These criteria allowed more eligible studies &t least in the first two years of life. The findings of this
be retained in the meta-analysis. A sensitivity analysssudy and the meta-analysis should encourage renewed
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efforts to discourage smoking in families, especially du#8. Chen 'Y, Wanxian L, Shunzhang Y. Influence of passive smoking
ing pregnancy and the first few years of children’s lives.

Because most mothers who smoke during pregnangy

continue to do so after the birth of the chfitithe process
of prevention clearly needs to begin before or during diseases. Int J Epidemiol 1988;17:348-355.

pregnancy. This has implications for public health anzD. DerSimonian R, Laird N. Meta-analysis in clinical trials. Contr
for new directions in health promotion strategies related Clin Trials 1986;7:177-188.

to parental smoking. Because lower respiratory tract i
ness is a major cause of hospitalization for infants and s J1. Gross A. Meta-analysis in epidemiology,

1.

on admissions for respiratory illness in early childhood. Br Med J.
1986;293:303-306.

ChenY, LiW, Yu S, Qian W. Chang-Ning epidemiological study

of children’s health. |. Passive smoking and children’s respiratory

Dickersin K, Berlin J. Meta-analysis: State-of-the-science. Epide-
miol Rev 1992;14:154-176.
with special

young children and because cigarette smoking by parents eference to studies of the association between exposure to envi-
appears to be the risk factor most amenable to change,ronmental tobacco smoke and lung cancer: A critique. J Clin Epid

there is good reason from a public health perspective to
develop interventions to prevent parents from smoking #3-
the presence of their children.
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