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Table 9.3S  Summary of studies of orofacial clefts and maternal smoking, 2002-2011
Study Design/population Definition of smoking Findings (95% CI)
Little et e Infants with nonsyndromic orofacial ~ Self-reported smoking in the e [irst-trimester maternal smoking
al. 2004a clefts first trimester, with frequency was associated with all orofacial clefts
e 112 CL/P and 78 CP cases and duration of smoking also combined, OR = 2.0 (1.3-3.1), with
e 248 unaffected controls obtained, collected by interview CL/P, OR = 1.9 (1.1-3.1), and with CP,
o Study period: September 1997— after the end of the pregnancy; OR =23 (1.3-4.1)
January 2000 questions also on exposure to e There was evidence of a dose-response
e England (some regions) and Scotland secondhand smoke at home, effect for both CL/P and CP
work, and other locations
Tamura e Recruited mothers of children with Self-reported smoking during e No association between maternal
et al. and without orofacial clefts in 2003 pregnancy smoking and orofacial clefts (OR =
2005 e 57 with CL/P, 17 with CP, and 283 0.84)
controls e Relatively low prevalence of maternal
¢ Philippines smoking (11% in control mothers)
Krapels e Case-control triad study of Self-reported smoking in ¢ Reported maternal smoking (any
et al. nonsyndromic orofacial clefts the periconceptional period, amount) during the periconceptional
2006 e 284 CL/P and 66 CP cases defined as 3 months before period was not significantly associated
e 222 control families (friends and pregnancy through the end of with CL/P, OR = 1.2 (0.8-1.8), or with
convenience sample) the first trimester; data collected CP,OR =0.9 (0.5-1.8)
¢ Births 1998-2003 approximately 24 months after ¢ Reported paternal smoking had
¢ The Netherlands periconceptional period borderline associations with CL/P,
OR =1.5(1.0-2.1),and CP,OR = 1.5
(0.9-2.6)
Bille et e Singleton infants Self-reported smoking, with data ¢ Combined effect estimate for all
al. 2007 e 134 CL/P and 58 CP cases collected during pregnancy, mean orofacial clefts excluding syndromes,
e Random sample of all births gestational age at data collection OR =1.52 (1.05-2.14)
(n = 828) (week 17); any smoking during e Any smoking during pregnancy was
e Births 1997-2003 pregnancy; number of cigarettes/ moderately associated with CL/P,
e Denmark day in first trimester OR = 1.48 (0.97-2.24) and with CP,
OR = 1.53 (0.83-2.82)
e Strongest effect estimates
were observed for those reporting the
heaviest smoking (>20 cigarettes/day),
but CIs were very wide
Romitti e NBDPS Self-reported periconceptional e Periconceptional smoking was
et al. e 10 sites smoking, data collected after associated with all orofacial clefts
2007 e Excluded infants with syndromes and pregnancy completion; any combined, OR = 1.37 (1.20-1.57)
single-gene disorders reported smoking from the e Prior analyses in this dataset (Honein
e 1,128 CL/P and 621 CP cases month before pregnancy through et al. 2007) showed a stronger
¢ 4,094 control infants without birth the end of the first trimester association for heavy smoking (>25
defects cigarettes/day) and CL/P, OR = 1.8
e Infants born after October 1, 1997, (1.0-3.2), in particular for heavy
with an estimated date of delivery on smoking and bilateral CL/P, OR = 4.2
or before December 31, 2002 (1.7-10.3)
e United States
van den e 181 infants with orofacial clefts Self-reported maternal e Periconceptional smoking was
Boogaard e Clinic-based case-control study in periconceptional smoking (3 associated with orofacial clefts, but the
et al. nine large cleft teams months before to 3 months after finding was nonsignificant, with OR =
2008 e Births from 1997-2000 conception) 1.6 (0.9-2.7)

e The Netherlands
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Table 9.3S  Continued
Study Design/population Definition of smoking Findings (95% CI)
Chevrier e Nonsyndromic orofacial clefts: 164 Self-reported regular smoking of e First trimester smoking was not
et al. infants with CL/P and 76 infants with  at least one cigarette per day in associated with orofacial clefts, OR =
2008 CP the first trimester of pregnancy 1.0 (0.7-1.6)
e All orofacial clefts were combined in e Among nonsmokers, exposure to
analyses tobacco smoke was associated with
¢ Hospital-based controls orofacial clefts, OR = 1.8 (1.2-2.8)
* 1998-2001
e France

Grewal et e 502 infants with CL/P and 199 infants
al. 2008 with CP

e Births from selected counties (Los
Angeles, San Francisco, and Santa
Clara)
Births July 1999-June 2003
California

Leite and e Hospital-based study
Koifman e 208 CL/P and 66 CP cases 0—24

2009 months of age

e 548 controls

e Study period: 2005

¢ Rio de Janeiro, Brazil
Shaw et e 89 infants with CL/P and
al. 2009 409 unaffected infants

e Mid-pregnancy serum specimens
from the 15th to 18th week of
pregnancy collected from 2003-2005

e Women in selected regions of
California

Wang et e Orofacial clefts identified from

al. 2009 a population based birth defects
surveillance program

Births 2000-2007

Controls matched by gender, address,
and date of birth

606 infants with orofacial clefts and
no other major birth defects

¢ Shenyang, China

Lebby et
al. 2010

e Births (birth certificate records)
e Study period: 2005
e United States

Liet al.
2010

e /4 counties
e Study period: 2003-2006
¢ Shanxi province, China

Self-reported smoking during
the first month of pregnancy,
data collected after pregnancy
completion; smoking categorized
as >5 or <5 cigarettes/day for the
first month of pregnancy

Maternal smoking in the year
before pregnancy and maternal
smoking in the first trimester

Mid-pregnancy serum cotinine
levels of >2 ng/mL defined as
exposed to maternal smoking; <2
ng/mL defined as unexposed

Self-reported smoking from one
month before to two months after
last menstrual period

Smoking during pregnancy,
reported on the birth certificate

Exposure to passive smoking

at least once a week from 1
month before to 2 months after
conception

e Infants with an isolated cleft were
analyzed separately from those with
multiple major unrelated defects

e There were no significant associations
observed for smoking in the first
month of pregnancy for any of the
phenotypes assessed

Maternal smoking in the year before
pregnancy was associated with CL/P,
OR = 1.59 (1.04-2.44), but not with CP
No significant associations for first-
trimester smoking with CL/P or CP

Maternal smoking was associated with
CL/P, AOR = 2.4 (1.1-5.3)

e Prevalence of maternal smoking was
very low (2.0% of case-mothers and
1.4% of control-mothers)

Maternal smoking was higher among
case-mothers, but association was not
significant, OR = 1.50 (0.52-4.36)
Paternal smoking was associated with
orofacial clefts, OR = 2.05 (1.47-2.87)

Maternal smoking was associated with
orofacial clefts, OR = 1.66 (1.32-2.09)

e Exposure to passive smoking was
associated with CL/P, AOR = 2.0
(1.2-3.4)

e Stronger effect estimate for those
exposed >6 times per week, OR = 2.8,
than for those exposed 1-6 times per
week, OR=1.6
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Table 9.3S  Continued
Study Design/population Definition of smoking Findings (95% CI)
Johansen e All children surgically treated for an  Self-reported smoking in the first e First trimester smoking was associated
etal. orofacial cleft trimester from a questionnaire with orofacial clefts combined, OR =
2009 e Births from 1996-2001 completed by mothers 1.52 (1.21-1.90)
e Norway
Zandi e Hospital births Smoking during pregnancy e Smoking during pregnancy was more
and e Study period: 1993-2008 common among mothers of infants
Heidari e Hamedan, Iran with clefts than controls, but it was
2011 very rare overall
Jiaetal. e Sichuan University, Department of Self-reported maternal, paternal, e Maternal passive exposure to tobacco
2011 Cleft Lip and Palate Surgery and passive smoking during early pregnancy was associated
e Cases with nonsyndromic CL/P and with nonsyndromic orofacial clefts
CP combined, AOR = 1.42 (6.87-19.00)
e Unaffected controls ¢ In unadjusted analyses, the association
e Study period: 2008-2010 with passive smoking was reported for
e West China both CL/P and CP
Mirilas et o Aristotle University, Pediatric Self-reported maternal e Maternal passive exposure to tobacco
al. 2011 Surgery Department smoking and passive smoking was associated with increased risk of
¢ 35 cases operated on for before and during pregnancy CL/P, OR = 1.81 (0.69-4.74), but the
nonsyndromic CL/P (first 3 months) association was not significant
¢ 35 residence-matched controls
e Study period: 2004-2009
e Greece
Zhang et e 304 infants with nonsyndromic Self-reported maternal smoking ¢ AOR for maternal smoking before
al. 2011 orofacial clefts (140 with CLP, 77 (6 months before pregnancy pregnancy was 4.97 (1.39-17.76)

with CP, and 86 with CLO)
e 454 controls
e Study period: 2006-2009
e Harbin, China

and in the first trimester),
paternal smoking (1 month
before pregnancy through first
trimester), and passive smoking

for CLO and 3.37 (1.04-10.88) for
CLP for those reporting smoking
1-9 cigarettes/day before pregnancy;
estimates were similar for maternal
smoking in the first trimester
¢ No association with maternal smoking
and CP
Paternal smoking in the
periconceptional period was strongly
associated with CLP, CLO, and CP
The medium level of exposure to
environmental tobacco smoke at home
or work was associated with orofacial
clefts

Notes: AOR = adjusted odds ratio; CI = confidence interval; CL/P = cleft lip with or without cleft palate; CLO = cleft lip only;
CLP = cleft lip with cleft palate; CP = cleft palate; mL = milliliters; n = sample size; NBDPS = National Birth Defects Prevention
Study; ng = nanogram; OR = odds ratio.
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Table 9.4S

Summary of studies of maternal smoking and clubfoot, 1999-2011

Study by defect

Design/population

Definition of smoking

Findings (95% CI)

Honein et al.
2000

Honein et al.
2001

Skelly et al.
2002

Cardy et al.
2007

Dickinson et al.
2008

Parker et al.
2009

e 346 infants with isolated talipes
equinovarus, or isolated clubfoot,
NOS

3,029 infants with no major birth
defects

e Births 1968-1980

5 counties in metropolitan Atlanta,
GA

e U.S. natality data

Study period: 1997-1998

e 45 states, New York City, and District
of Columbia

239 infants with idiopathic talipes
equinovarus

356 unmatched controls selected by
random-digit dialing

Births on or after January 1, 1986, of
children who were treated through
May 1994

Western Washington state

194 infants with talipes equinovarus
and 60 controls

Children/parents recruited July 1993
— July 1997

United Kingdom

e 443 singleton infants diagnosed
with isolated talipes equinovarus, or
isolated clubfoot, NOS

Random sample of 4,492 live births
without major birth defects

e Births 1999-2003

North Carolina

¢ 10 population-based birth defects
surveillance programs

6,139 infants with talipes
equinovarus, or clubfoot, NOS,
among 4,744,711 live births

e Births 2001-2005

Self-reported maternal
smoking, from telephone
interviews conducted in
1981-1982

Birth certificate report

of number of cigarettes/
day during pregnancy by
four categories: 1-5, 6-10,
11-20, and >21

Self-reported smoking
during pregnancy,
collected after pregnancy

Maternal smoking

as reported on birth
certificates; reliability
of exposure assessed by
matching to the North
Carolina PRAMS, giving
a Kappa = 0.77

Birth certificate data on
smoking during pregnancy

e Clubfoot was associated with maternal
smoking among those with no family
history of clubfoot, OR = 1.34 (1.04—
1.72)

e Much stronger association was found
between clubfoot and maternal
smoking among those with a first-
degree family history of clubfoot, OR =
20.30 (7.9-52.17)

Maternal smoking during pregnancy
was associated with clubfoot, PR = 1.62
(1.49-1.75)

Strongest effect at highest reported
smoking level (>21 cigarettes/day)

Smoking during pregnancy was
associated with clubfoot

e There was some evidence of a dose-
response effect, with the strongest
effect for those smoking >20 cigarettes/
day, OR = 3.9 (1.6-9.2); a somewhat
similar effect for those smoking 10-19
cigarettes/day, OR = 3.1

(1.7-5.8); and a weaker effect for those
smoking <10 cigarettes/day, OR = 1.5
(0.9-2.5)

No information was available on the
timing of smoking during pregnancy

e Maternal smoking was more common
among case- than control-mothers, but
the association was not significant, OR
=137 (0.72-2.62)

Clubfoot was associated with any
maternal smoking during pregnancy,
OR = 1.40 (1.07-1.83)

e There was no evidence of a dose-
response effect

No information was available on the
timing of maternal smoking

Maternal smoking was associated with
clubfoot, OR = 1.57 (1.45-1.70)

Case definition excluded infants

with neural tube defects, lower limb
defects, bilateral renal agenesis, and
chromosomal abnormalities because
the clubfoot was presumed to be
secondary to these defects

e Dose-response effect was observed
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Table 9.4S  Continued

Study by defect Design/population Definition of smoking Findings (95% CI)
Kancherla et al. e Study period: 1997-2005 Smoking during pregnancy ¢ Smoking was associated with clubfoot,
2010 e Jowa as reported on the birth POR =1.5(1.2-1.9)

certificate

Nofte: CI = confidence interval; NOS = not otherwise specified; OR = odds ratio; POR = prevalence odds ratio; PRAMS = Pregnancy
Risk Assessment Monitoring System.
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Table 9.5  Summary of studies of maternal smoking and gastroschisis, 1999-2011
Study by defect Design/population Definition of smoking Findings (95% CI)
Kallén 2000 e Isolated and multiple defects among Prenatal assessment e Maternal smoking was associated with
all births of smoking during isolated gastroschisis, OR 1.59 (1.00-2.54)
e Births 1983-1996 antenatal visit typically
e Sweden at 10-12 weeks gestation

Stoll et al. 2001 e Birth defects registry
® 1979-1998

¢ France (Strasbourg)

Werler et al. e 205 infants with gastroschisis
2003b ¢ 381 malformed controls

e 416 nonmalformed controls

e Study period: June 1995-March

1999

e 15 U.S. and Canadian cities
Hougland et al. e Gastroschisis surgeries
2005 ® 1998-2002

e Utah
Lam et al. e 55 singleton infants with
2006a gastroschisis

® 94 age-matched controls

e Study period: March 1988-August
1990

e California

Chambers et al. e Case-control study recruiting in

2007 prenatal diagnosis centers

* 19862003

e Southern California
Zamakhshary e 54 gastroschisis cases
and Yanchar e Study period: January 1990-
2007 December 2001

e 3 Canadian provinces

Draper et al. e Matched case-control study

2008 o 144 infants with gastroschisis and
432 control-mothers
e January 2001-August 2003
e United Kingdom (3 regions)
Feldkamp et al. e 189 gastroschisis cases
2008 e 423,499 live-born infants without

major defects

e Births January 1997-December
2005

e Utah

Self-reported exposures
in the first 2.5 months
of pregnancy of mothers
interviewed within 6
months of delivery

Maternal tobacco use

Mothers interviewed
3-6 months after
delivery to ascertain
periconceptional
exposures

Tobacco use in the first
trimester

Maternal smoking in the
first trimester abstracted
from prenatal care
medical records

Birth certificate
information on smoking
during pregnancy

No association between maternal smoking
and gastroschisis, OR = 1.02 (0.44-2.37)

First-trimester smoking was associated
with gastroschisis, OR = 1.5 (1.1-2.2)
Stronger effect was observed for

the combination of vasoconstrictive
medications and maternal smoking

Maternal smoking was associated with
gastroschisis, OR = 2.60 (1.48-4.55)

Smoking more than 1 pack of cigarettes/
day had a borderline association with
gastroschisis, OR = 2.0 (0.9-4.9)

Any smoking of marijuana was associated
with gastroschisis, OR = 2.1 (1.0-4.4)
Study found some suggestion of an
interaction between high exposure to
carbon monoxide (from tobacco or
marijuana) and low BMI

Effect estimate was elevated, but there
was no significant association between
maternal smoking and gastroschisis, OR =
1.37 (0.63-2.96)

Study compared complicated gastroschisis
cases (n = 17) with simple gastroschisis
cases (n = 37)

Maternal smoking was more common

in complicated gastroschisis but not
significantly so, OR = 2.1 (0.6-7.2)

After adjustment for other risk factors,
maternal smoking was associated with
gastroschisis, OR = 1.70 (1.1-2.6)

Maternal smoking was associated with
gastroschisis after adjusting for maternal
age, OR = 1.6 (1.1-2.3)

Study excluded infants with ventral body
wall defects, amniotic band sequence, and
chromosomal abnormalities
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Table 9.55

Continued

The Health Consequences of Smoking—50 Years of Progress

Study by defect

Design/population

Definition of smoking

Findings (95% CI)

Bird et al. 2009

Salemi et al.
2009

Werler et al.
2009b

Chabra et al.
2011

NBDPS

Excluded infants with syndromes
and single-gene disorders

485 infants with gastroschisis, 168
with omphalocele

4,967 controls

Infants born after October 1, 1997,
and with an estimated date of
delivery on or before December 31,
2003

10 U.S. sites

Cohort with the birth defects
registry identified cases
Births 1998-2003

e Florida

NBDPS

Excluded infants with syndromes
and single-gene disorders

514 mothers of infants with
gastroschisis

3,277 maternal age-matched
controls

Infants born after October 1, 1997,
and with an estimated date of
delivery on or before December 31,
2003

10 U.S. sites

Birth certificate data
Study period: 1987-2006
Washington state

Self-reported maternal
smoking from 1 month
before conception

to 3 months after
conception, categorized
as light (<1 pack/day),
medium (1 pack/day), or
heavy (>1 pack/day)

Smoking during
pregnancy as reported on
the birth certificate

Self-reported smoking
in the time period from
2 weeks before the last
menstrual period to

14 weeks after the last
menstrual period

Any smoking during
pregnancy

Heavy smokers were twice as likely to
have an infant with gastroschisis, but
finding not significant, OR = 2.08 (0.90—
4.78)

Heavy smoking was associated with
omphalocele, OR = 4.26 (1.58-11.52)

In the crude analyses, maternal smoking
was associated with gastroschisis

After adjustment for maternal age, marital
status, education, race/ethnicity, parity,
and place of residence, there was no
association, OR = 0.97 (0.73-1.28)

Maternal smoking was associated with
gastroschisis, OR = 1.5 (1.2-1.9)

There was no association between
maternal smoking and gastroschisis
among mothers <19 years of age

The strongest association between
maternal smoking and gastroschisis was
observed for mothers >25 years of age,
OR =3.0 (1.8-5.0)

Smoking during pregnancy was associated
with gastroschisis, adjusted RR = 1.58
(1.19-2.09)

Note: BMI = body mass index; CI = confidence interval; NBDPS = National Birth Defects Prevention Study; OR = odds ratio;

RR = relative risk.
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Table 9.6S

Summary of studies of maternal smoking and congenital heart defects, 1999-2011

Study by defect

Design/population

Definition of smoking

Findings (95% CI)

Kéllén 1999a

Woods and Raju
2001

Botto et al.
2001

Steinberger
et al. 2002

Morales-
Suarez-Varela
et al. 2006

Malik et al.
2008

e 3,384 infants with congenital

heart defects (excluding those with
chromosomal abnormalities) among
1,413,811 infants

Study period: 1983-1996

Sweden

e TriHealth Hospital system births
18,016 live births; examined 22
categories of birth defects

Study period: January 1998-
December 1999

Cincinnati, Ohio

Case-control study

905 infants with nonsyndromic
congenital heart defects and 3029
controls

¢ Births 1968-1980

Metropolitan Atlanta

Baltimore-Washington Infant Study
55 infants with single ventricle
3,572 control infants

Study period: 1981-1989

District of Columbia, Maryland, and
some counties in Northern Virginia

76,768 pregnancies resulting in
3,767 infants with birth defects, 746
congenital heart defects

Limited to singletons

Study period: 1997-2003

Denmark

NBDPS

Excluded infants with syndromes and

single-gene disorders

¢ 3,067 congenital heart defects

e 3,947 controls

e Study period: October 1997—
December 2002

e 8 U.S. sites

Maternal smoking
during pregnancy

(none, <10 cigarettes/
day, >10 cigarettes/day),
reported at first antenatal
visit

Self-reported maternal
smoking during pregnancy,
collected at the time of
admission for delivery
(prior to actual delivery)

Self-reported maternal
smoking

Maternal and paternal
smoking (none, 1-20,
20-39, and >40 cigarettes/
day), collected by interview
after the pregnancy

Self-reported maternal
smoking and use of
nicotine substitutes (gum,
patches, inhalers), collected
by interview during
pregnancy

Self-reported smoking

in the month before
pregnancy through the
first trimester, categorized
as light (<1/2 pack/day),
medium (1/2-1 pack/day),
and heavy (>25 cigarettes/
day), reported by interview
after pregnancy

e Significant associations with
maternal smoking were observed for
transposition of the great arteries,
OR = 1.32 (1.02-1.71); atrial septal
defects, OR = 1.63 (1.04-2.57); and
full-term infants with PDA, OR = 1.30
(1.05-1.62).

Congenital heart defects were more
common among smoking mothers
than nonsmoking mothers, RR = 1.56
(1.12-2.19) (p <0.01)

No other defect categories were
significantly associated (p <0.01) with
maternal smoking

Maternal smoking was not associated
with all congenital heart defects
combined, OR = 1.11 (0.95-1.30)

Paternal smoking was associated

with single ventricle, and there was
some evidence of a dose-response
effect (ORs were 1.0, 1.9, and 3.7 for
increasing smoking dose, p for trend =
0.02) based on 6 exposed cases

No significant association was found
between maternal smoking and single
ventricle

A modest but significant association
was found between maternal smoking
and congenital heart defects, OR =
1.20 (1.03-1.40)

Light, medium, and heavy smoking
were all associated with septal heart
defects and especially atrial septal
defects
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Table 9.6S

Continued

The Health Consequences of Smoking—50 Years of Progress

Study by defect

Design/population

Definition of smoking

Findings (95% CI)

Grewal et al.
2008

Kuciené and
Dulskiené 2009

Kugiené and
Dulskiené 2010

Van Beynum
et al. 2010

Alverson et al.
2011

Cresci et al.
2011

¢ Case-control study

¢ 320 infants with conotruncal heart
defects and 639 controls

e Births from selected counties (Los
Angeles, San Francisco, and Santa
Clara)

e Births July 1999-June 2004

e California

e 187 newborns with congenital heart
defects

e 643 randomly selected newborns
without defects

e Study period: 1999-2005

e Kaunas, Lithuania

e 261 cases with congenital heart
defect from newborns’ register
database

e 1,122 controls with no defects

e Study period: 1995-2005

e Kaunas, Lithuania

e Study period: 1996-2005
e Northern Netherlands

e Baltimore-Washington Infant Study
e 2,525 infants with congenital heart
defects but no other birth defects

e 3,435 controls
e Study period: 1981-1989

¢ 360 infants with congenital heart
defects

¢ 360 infants without defects from
a pediatric cardiac center and
maternity and pediatric units

e Study period: 2008-2010

e Italy

Self-reported smoking
during the first month
of pregnancy, data
collected after pregnancy
completion; smoking
categorized as >5 or

<5 cigarettes/day for the
first month of pregnancy

Maternal smoking during
pregnancy and duration of
smoking prior to pregnancy

Self-reported maternal

smoking before and during
the first trimester and self-
reported paternal smoking

Maternal smoking, on the
basis of questionnaire after
pregnancy

Self-reported maternal
cigarette smoking during
first trimester

Self-reported maternal
and paternal smoking at
conception

¢ Smoking in the first month of
pregnancy was not associated with
conotruncal heart defects, OR = 0.78
(0.45-1.34)

e Smoking during pregnancy was
associated with congenital heart
defects, OR = 2.45 (1.43-4.20), and
after adjusting for occupation and
education, the OR was reduced, 1.48
(0.82-2.67)

Study found a stronger association for
mothers who had smoked longer (>3
years) prior to pregnancy

Increased risk of congenital heart
septal defects was associated with
maternal smoking, AOR = 2.20
(1.01-4.79); paternal smoking, AOR
=1.45 (1.03-2.03),; and both parents
smoking, AOR = 2.27 (1.49-3.46)

Smoking during pregnancy was not
associated with congenital heart
defects (p = 0.47)

Smoking during first trimester was
associated with increased risk of
secundum-type atrial septal defects,
OR = 1.36 (1.04-1.78); pulmonary
valve stenosis, OR = 1.35 (1.05-1.74);
truncus arteriosus, OR = 1.90 (1.04—
3.45); and l-transposition of the great
arteries, OR = 1.79 (1.04-3.10)

¢ Associations were not observed for
maternal smoking and most other
congenital heart defects

Paternal smoking was associated with
an increased risk of congenital heart
defects, OR = 1.7 (1.1-2.6), but there
was no significant association for
maternal smoking, OR = 1.2 (0.7-1.8)
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Table 9.6S

Continued

Study by defect

Design/population

Definition of smoking

Findings (95% CI)

Karatza et al.
2011

Baardman et al.
2012

Mateja et al.
2012

e 157 neonates with congenital heart

defects
e 208 unaffected neonates
Study period: June 2006-June 2009
Greece

e 797 cases, born with isolated
nonsyndromic congenital heart
defect and identified from a
population-based birth defects
registry

322 infants/fetuses with
chromosomal anomalies but without
cardiac anomalies served as controls
Study period: 1997-2008

The Netherlands

e Data from PRAMS, linked to state
birth certificates

237 infants with a congenital
heart defect, as indicated on birth
certificate, with no indication of
Down syndrome

948 controls with no indication of
any congenital defect

Cases and controls limited to
singletons

e Study period: 1996-2005

e 9 U.S. states

Self-reported maternal
smoking (1 month before
conception through

first trimester) obtained

by interview prior to
echocardiographic exam of
the infant

Self-reported maternal
smoking before and
through first trimester of
pregnancy

Self-reported smoking 3
months before pregnancy

Congenital heart defects were
identified in 61% of the neonates
whose mother smoked and 36% of
neonates whose mother did not smoke
(p <0.001)

In the adjusted analyses, maternal
smoking was associated with
congenital heart defects, OR = 2.74
(1.66-4.53)

Periconceptional smoking was
associated with congenital heart
defects among women with a high
BMI, AOR = 2.65 (1.20-5.87)
Significant and elevated AORs were
observed for septal heart defects and
outflow tract defects based on the
interaction between smoking and high
BMI

Smoking during pregnancy was not
associated with congenital heart
defects

There was a significant interaction
between exposure to alcohol and
smoking before pregnancy (p <0.01)

Note: AOR = adjusted odds ratio; BMI = body mass index; CI = confidence interval; NBDPS = National Birth Defects Prevention
Study; OR = odds ratio; PDA = Patent ductus arteriosus; PRAMS = Pregnancy Risk Assessment Monitoring System; RR = relative

risk.
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Table 9.7S  Summary of studies of maternal smoking and craniosynostosis, 1999-2011

Study by defect

Design/population

Definition of smoking

Findings (95% CI)

Kéllén 1999b

Honein and
Rasmussen
2000

Carmichael et
al. 2008

Butzelaar et al.
2009

e 304 infants with craniosynostosis
and no chromosomal abnormality
among 1,413,811 live births

e Study period: 1983-1996

e Sweden

e Study period: 1968-1980
e 5 central counties of
metropolitan Atlanta, Georgia

e NBDPS

¢ 531 infants with craniosynostosis
e 5,008 controls

e Study period: 1997-2003

e 10 U.S. sites

e Surgical sagittal synostosis
patients in 1 hospital

e Study period: 2006

e The Netherlands

Self-reported smoking,
ascertained during
pregnancy at prenatal
consultations with midwife

Reported smoking at any
time in the first 3 months
of pregnancy

Self-reported number

of cigarettes/day in the
month before pregnancy,
each month of the first

3 months of pregnancy,
and the second and third
trimesters of pregnancy

Smoking during pregnancy

e Smoking was associated with
craniosynostosis, OR = 1.45 (1.13-1.87),
but the effect was limited to those with
an isolated defect (i.e., they had no
other major birth defect unrelated to
craniosynostosis)

Strongest effect was found for sagittal
craniosynostosis

Study found some evidence for a dose-
response effect between maternal smoking
and craniosynostosis

Smoking in the first trimester was
associated with isolated craniosynostosis,
OR =1.92 (1.01-3.66)

There was a borderline association with
heavy maternal smoking (=15 cigarettes/
day) for mothers still smoking in the third
month of pregnancy, OR = 1.6 (0.9-2.6)
Study found some evidence for a stronger
effect of maternal smoking among those
without exposure to folic acid until very
late in pregnancy

e Smoking among case mothers did not
differ from that reported by the general
population

Note: CI = confidence interval; NBDPS = National Birth Defects Prevention Study; OR = odds ratio.
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Table 9.8S  Summary of studies of maternal smoking and anorectal atresia, 1999-2011
Study by defect Design/population Definition of smoking Findings (95% CI)
Kaillén, 2000 e Isolated and multiple defects among Prenatal assessment of e Maternal smoking was associated
all births smoking during antenatal with isolated anal atresia, OR =
e Births 1983-1996 visit typically at 10-12 weeks 1.45 (1.11-1.90)
e Sweden gestation

Honein et al.
2001

Miller et al.
2009

Van Rooij et al.
2010

U.S. natality data

e Study period: 1997-1998

45 states, New York City, and District

of Columbia

564 infants with rectal atresia/stenosis

indicated on birth certificate

NBDPS

464 infants with anorectal atresia (216

of the defects were isolated)
4,940 controls

Study period: October 1997-December

2003
10 U.S. sites

Radbound University, Pediatric
Surgery Department

Children born between January 1996
and April 2008 who were treated for

anorectal malformation (85 cases)
650 controls who were boys with

persistent middle ear infections and
were participating in another study

Study period: 1996-2008
The Netherlands

Birth certificate report of
number of cigarettes/day
during pregnancy by four
categories: 1-5, 6-10, 11-20,
and >21

Self-reported periconceptional
smoking, defined as smoking in
the month before conception
or first 3 months of pregnancy,
interviewed after pregnancy;
exposure to environmental
tobacco smoke defined as
reported exposure at home or
work in the same time period

Maternal smoking from 3
months before conception and
during pregnancy; paternal
smoking from 3

months before pregnancy to
conception

Maternal smoking during
pregnancy was modestly
associated with anal atresia
but not significant, PR = 1.19
(0.94-1.50)

No evidence of dose-response
effect

Any maternal smoking had
borderline association with
anorectal atresia, OR = 1.2
(1.0-1.5)

Exposure to secondhand smoke
at home and work was associated
with anorectal atresia, OR = 2.3
(1.2-4.1)

Paternal smoking was
significantly associated with
increased risk of anorectal
malformations: crude, OR = 1.8
(1.1-2.9)

Maternal smoking was not
associated with anorectal
malformations

Note: CI = confidence interval; NBDPS = National Birth Defects Prevention Study; OR = odds ratio; PR = prevalence ratio.
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Table 9.16S Experimental studies of the association between smoking and erectile dysfunction

Study Design/population Stimulus Findings
Gilbert et e Humans: randomized controlled trial with 42  Visual sexual e High-nicotine cigarettes reduced
al. 1986 smokers stimulation the extent to which penile diameter

o 18-44 years of age

Glinaetal. e Humans: acute experiment with 12 smokers

1988 e 22-65 years of age

Juenemann e Animals: acute experiment using dogs

Guay et al. e Humans: acute experiment with 10 smokers

et al. 1987

Xie et al. e Animals: chronic experiment using rats
1997

1998 e 32-62 years of age

Erection
pharmocostimulation

Cavernous nerve
electrostimulation

Cavernous nerve
electrostimulation

Sleep-related erection

increased

e Smoking 2 cigarettes reduced
intracavernous pressure
measurements

¢ Inhalation of cigarette smoke reduced
erectile parameters

¢ Inhalation of cigarette smoke did not
alter erection parameters

e Cessation of cigarette smoking
improved erectile parameters
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Table 9.17S Cross-sectional studies of the association between smoking and the risk of erectile dysfunction

Prevalence (%) of erectile dysfunction by

Study Design/population smoking status p Value
Feldman et al. 19942 e U.S. residents e Never and former: 9.3
e 40-70 years of age e Current: 11.0 >0.200
e Studied during 1987-1989
e Boston, MA
Mannino et al. 19942 e U.S. veterans e Never: 2.2 0.005P
e 31-49 years of age e Current: 3.7
e Studied during 1985-1986 e Former: 2.0
Feldman et al. 2000°¢ e U.S. residents e Never and former: 14.0 0.03
e 40-70 years of age e Current: 24.0
e Studied during 1987-1997
e Boston, MA
Kleinman et al. 2000 e U.S. men e Never: NR NR
e 40-70 years of age e Current: NR
e Studied during 1987-1997 e Former: NR
e Boston, MA
Parazzini et al. 20002 e Jtalian men e Never: 24.2 NR
e >18 years of age e Current: 35.6
e Studied during 1996-1997 e Former: 40.2
Blanker et al. 20012 e Dutch men e Never and former: NR NR
e 50-78 years of age e Current: NR
e Studied during 1995-1998
Martin-Morales et al. e Spanish men e Never and former: NR NR
20012 e 25-70 years of age e Current: NR
e Studied during 1998-1999
Bacon et al. 20032 e U.S. male health professionals e Never: NR NR
e 53-90 years of age e Current: NR
e Data from 2000 e Former: NR
Shiri et al. 2005 ¢ Finnish men e Never: 16.3 NR
e 50-75 years of age e Current: 20.9
e Studied during 1994-1999 e Former: 26.1
Lam et al. 2006b e Chinese men e Never: 42.5 NR
e Studied in 2001 e Former: 40.8
e Hong Kong e Current:
o <20 cigarettes/day: 43.0
e >20 cigarettes/day: 51.2
Millett et al. 20062 e Australian men Nonsmokers: 8.8 <0.001

He et al. 2007

e 16-59 years of age
e Studied during 2001-2002

e Chinese men
e 35-74 years of age
e Studied during 2000-2001

Current:
<20 cigarettes/day: 9.4
>20 cigarettes/day: 14.7

e Smokers vs. never smokers:

o 35-44 years of age: 6.4 vs. 4.6

e 45-54 years of age: 17.8 vs. 14.8
e 55-64 years of age: 44.0 vs. 35.6
® 65-74 years of age: 54.7 vs. 45.6

0.01 (overall);
<0.0001 (age

trend)
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Table 9.17S Continued

Study Design/population

Prevalence (%) of erectile dysfunction by
smoking status p Value

Kupelian et al. 2007 e U.S. men
e 30-79 years of age
e Studied during 2002-2005
e Boston, MA

e Never: NR NR
e Never (passive): NR
e Current: NR

Note: NR = not reported.
2Prevalence study.
bSignificant results.
Incidence study.
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