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According to the most recent definition
by the World Health Organization, a person smok-
ing only one cigarette per day, if it is done regu-
larly, is considered to be a tobacco addict, where-
as a person who uses tobacco products irregularly,
considered to be an “irregular smoker” (1). Ciga-
rette smoking continues to be a (serious) threat for
health on the global level. The number of ciga-
rettes smoked per person tends to increase more
and more each year.

Since the first description of the associa-
tion between smoking during pregnancy and low
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birth weight by Simpson in 1957, numerous stud-
ies have been performed and there have been re-
ports that suggest an association between smoking
and pregnancy complications such as spontane-
ous abortion, low birth weight , premature rupture
of the membranes (PROM), intrauterine growth re-
tardation, ablatio placentae, and prenatal death
(2-4). In order to protect the fetus from adverse ef-
fects of tobacco smoke, paternal smoking and ex-
posure to paternal cigarette smoke should also be
kept in mind. However, further research on this
subject is needed (5).
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We aimed to investigate behavioral pat-
terns of smoking in pregnant women and the effects
of maternal and paternal smoking on the fetus.

Subjects and Methods

The study was conducted over a year pe-
riod, with pregnant women who were admitted to
our hospital for delivery. They were chosen using
a table of randomized numbers and gave their
written consent to participate in the study. The
women were then interviewed face-to-face using a
questionnaire designed to determine whether they
smoked or not. If so, information about their smok-
ing status, both before and during pregnancy, was
obtained. In addition, socio-demographic charac-
teristics, obstetrical history, and smoking status of
their spouses were obtained. The exposure of
pregnant women to cigarette smoke at the work;

ke was assessed on

pregnant
i ette smoke at home.
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Statistical analysis was performed using
SPSS software package, version 11.0 (SPSS Inc.,
Chicago, IL, USA). Pregnant women were divided
into three groups based on their exposure to ciga-
rette smoke: maternal smoking group, non-smok-
ing group, and paternal smoking group. Homoge-
neity of between-group variances in birth weights
was analyzed by Levene statistics and, due to
non-homogeneity of variances, comparisons be-
tween three or more groups were made by using
the Kruskal-Wallis test. The Mann-Whitney U test
was used for paired comparisons. Comparison of
categorical data was made by y-test or Fisher ex-
act test. After comparing the categorical data, ef-
fects of significant data were presented with their
odds ratio (OR) values.
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Results

The mean age of the 499 pregnant
women enrolled in our study was 28.6+4.9 years
(mean +standard deviation, range: 17-52). The
mean age in non-smoking pregnant women was
28.7+5.1(17-52) and 27.6+4.2 (20-39) in smok-
ing pregnant women. When we compared the ed-
ucational level of the pregnant women, 20
(40.8%) smoking pregnant women had 8 years of
education or less and 29 (59.2%) were high school
or university graduates. The respective numbers in
non-smoking pregnant women were 150 (33.5%)
and 298 (66.5%). Two women did not answer the
question. In both smoking and non-smoking
group, periodic doctor visits were as high as
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Table 1. Some sociodemographic characteristics of pregnant
women*

No. (%) of women

non-smoking  smoking
Parameter (n=450) (n=49) P

Education:
less than 8 years 150 (33.5) 20(40.8) 0.304
high school or university graduates 298 (66.5) 29 (59.2)

Regular visits to physician:
yes 415 (92.4) 44(89.8) 0.572
no 34 (7.6) 5(10.2)

*Age (meanztstandard deviation) in the group of smokers was 28.7+5.1 and in
the group of non-smokers 27.6+4.2 years.

Table 2. Women’s smoking habits before and during preg-
nancy (n=499)

No. (%) of women smoking

Smoking (No. of before during the first  during the whole

cigarettes/day) pregnancy trimester pregnancy
None 367 (73.5) 434 (87.0) 450 (90.2)
15 47 (9.4) 44 (8.8) 35(7.0)
6-10 46 (9.2) 13(2.6) 7(1.4)
11-20 32(6.4) 7(1.4) 6(1.2)
>20 7(1.4) 1(0.2) 1(0.2)
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smoke, but their spouses smoked at home. In the
non-smoking group (n=218 [43.7%)]), neither
mothers nor fathers smoked, and in maternal
smoking group (n=49 [9.8%]), the women smok-
ed throughout whole pregnancy.

The mean birth weight of 499 infants
was 3,082 + 34 g. The mean birth weight of 28 low
birth weight infants of non-smoking mothers was
3,173 +47 g and the mean birth weight of 15 low
birth weight infants of smoking mothers was
3,011+47 g. The mean birth weight of 52 low
birth weight infants from the paternal smoking
group was 3,051+51 g (Table 3).

When smoking and non-smoking preg-
nant women were compared with respect to low
birth weight, a statistically significant difference
was found (P<0.01). The difference between
non-smoking group and paternal smoking group

7th gestational week.
d at a signiﬁcantly

There Wwer
preeclampsia in} th
(n=1) in maternal s oklng

(n=35) in paternal Smoldrg€group (Table 3). Pater-
nal smoking was found to be a risk factor for the
occurrence of preeclampsia, compared with non-
smoking group and maternal smoking group

(P<0.05), but it was not significantly higher when
it is compared with maternal smoking group and
non-smokers (P>0.05) (Table 4).

Of a total of 27 infants with intrauterine
growth retardation, 10 (37%) were from non-
smoking group, 7 (26%) from maternal smoking
group, and 10 (37%) were from paternal smoking
group (Table 3). Maternal smoking conferred a risk
for intrauterine growth retardation (P<0.05), but
no significant effect of paternal smoking was ob-
served (Table 4).

A total of 8 prenatal deaths occurred, 1
(12.5%) in the non-smoking group, 4 (50%) in pa-
ternal smoking group, and 3 (37.5%) in maternal
smoking group (Table 3). Prenatal death occurred

in non-smoking
was found for in

Discussion

Bok g among wo-
fore p gn s 6.5 about 1/3

8% ) q n |ngaftergetting
gnant. How er~d similar decline in smoking
rates.aftet conception was not seen for paternal
smoking, and half of the spouses (52.5%) contin-
ued to smoke at home during their wife’s preg-
nancy.

In Norway, 27% of pregnant women
smoked and 36% of them had spouses who were
smokers. In the USA, the smoking rate was report-

Table 3. Characteristics of gestational complications according to smoking habits

No. (%)* of gestational complications

Gestational complications non-smoking group (n=218)  maternal smoking group (n=49) paternal smoking group (n=232) total (n=499)
Low birth weightt 28(29.5) 15 (15.8) 52 (54.7) 95 (100.0)
Preterm deliveryt 27 (29.0) 12 (13.0) 54 (58.0) 93 (100.0)
Preeclampsiat 19 (34.6) 1(1.8) 35 (63.6) 55 (100.0)
Premature rupture of membrane 7(25.9) 4(14.8) 16 (59.3) 27 (100.0)
Intrauterine growth retardationt 10 (37.0) 7 (26.0) 10 (37.0) 27 (100.0)
Carbohydrate intolerance 10 (45.5) 2(9.0) 10 (45.5) 22 (100.0)
Congenital abnormalities 2(25.0) 2(25.0) 4 (50.0) 8(100.0)
Prenatal deatht 1(12.5) 3(37.5) 4 (50.0) 8(100.0)
Oligohydramnios 3(42.9) 1(14.2) 3(42.9) 7 (100.0)
Ablatio placentae 2(33.3) 1(16.7) 3(50.0) 6 (100.0)
Placenta praevia 4 (80.0) 1(20.0) - 5(100.0)

*Row percentage.
tStatistically significant differences, y>test.
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Table 4. Odds ratio (OR) with 95% confidence intervals (Cl) and P values of gestational complications in relation to smoking habit

Gestational complications Referents Risk OR 95% Cl P*
Low birth weight non-smoking group paternal smoking group 1.96 1.15-3.34 0.009
non-smoking group maternal smoking group 2.99 1.36-6.56 0.002
paternal smoking group maternal smoking group - - 0.209
Preterm delivery non-smoking group paternal smoking group 215 1.26-3.67 0.002
non-smoking group maternal smoking group 2.29 1.00-5.24 0.030
paternal smoking group maternal smoking group - - 0.855
Preeclampsia non-smoking group paternal smoking group 1.86 1.00-3.51 0.038
maternal smoking group paternal smoking group 8.53 1.21-171.49 0.013
non-smoking group maternal smoking group - - 0.138
Premature rupture of membrane non-smoking group maternal smoking group - - 0.122
non-smoking group paternal smoking group - - 0.076
maternal smoking group paternal smoking group - - 0.760
Intrauterine growth retardation non-smoking group maternal smoking group 3.47 1.11-10.62 0.020
paternal smoking group maternal smoking group 3.70 1.19-11.33 0.015
non-smoking group paternal smoking group - - 0.886
Carbohydrate intolerance non-smoking group maternal smoking group - - 1.000
non-smoking group paternal smoking group - - 0.886
maternal smoking group paternal smoking group - - 1.000
Congenital abnormalities non-smoking group maternal smoking group 0.154
non-smoking group paternal smoking group 0.686
maternal smoking group paternal smoking gr 0.281
Prenatal death non-smoking group materna 0.020
paternal smoking group nal smoking group 0.104
non-smoking gro paternal smoking group 0.373
Oligohydramnios non- i roup maternal smoking group 0.557
n-smoking group paternalsmoking group 1.000
m smoking group 1.000
Ablatio placen non-smoking group 0.457
1.000
0.537
Placenta praevtia non-smoking group 1.000
non-smoking group 0.054
maternal smoking groi group 0.174
*y2test or Fisher'§exact test.
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In Turk
smoking among p en. In studies con-
ducted in different social segments, the reported
frequency of smoking among women varied be-
tween 11 and 58% (9-11).

To date, the association between low
birth weight and smoking status of the pregnant
women was assessed in many studies and it was
demonstrated that smoking led to low birth weight
(6,8,11,13,14). Although the effects of paternal
smoking on pregnancy have not been extensively
studied, the small number of studies yielded differ-
ent results. Haug et al (7) noted that there was no
substantial difference between birth weights of in-
fants of non-smoking mothers and infants of moth-
ers who were exposed to cigarette smoke (passive
smokers), but who were not themselves smoking,
and that passive smoking among pregnant women

was n@t a ma
-aflalysis,
-200 ce in birth weight be-

tween ants of passive smokers and non-
okers. In other studies, the exposure to cigarette
smoke during pregnancy had an effect on infant
birth weight and preterm delivery, especially
when the fathers smoked (15-17). Jun Zhang et al
(15) noted that passive smoking might be even
more harmful and that this could be related to
faster metabolizing of nicotine by active smokers.

We found a significantly higher rate of
low birth weight among infants of smoking moth-
ers and paternal smokers, compared with infants
of pregnant women who were not exposed to ciga-
rette smoke. The mean difference in birth weight
of 161 g was found between infants of smoking
and non-smoking mothers. The mean difference in
birth weight of 122 g was found between infants of
non-smoking mothers and infants of mothers who
were exposed to their spouses’ smoke.

Like low birth weight or intrauterine
growth retardation, preterm delivery is another
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complication allegedly closely associated with
smoking. Studies showed that maternal smoking
increased the chance of preterm delivery (18).
Ahlborg et al (19) demonstrated the association
between preterm delivery and passive exposure to
cigarette smoke.

Smoking and exposure to smoke in-
creased the risk of preterm delivery about twofold.
There were 93 out of 499 women who had a
preterm delivery, and 54 (58%) of these 93 deliv-
eries were in the paternal smoking group, whereas
12 (13%) were in the maternal smoking group.

There are studies showing that the fre-
quency of carbohydrate intolerance, oligohydram-
nios, intrauterine growth retardation, ablatio pla-
centae, placenta praevia, premature rupture of the
membranes perinatal death, and congenital anom-
aly during pregnancy increased with cjgas

ing, altho
prenatal
higher rate i
did not fi

cigarettes sm¢
association b

passive cigarette
rence of complic3
the studies that ass@ss e association between
preeclampsia and cigarette smoking, it was argued
that smoking decreased the incidence of pre-
eclampsia but there are a few studies advocating
the opposite opinion (22). In our study, active cig-
arette smoking was not a risk factor for the occur-
rence of preeclampsia, but paternal smoking was
established as a risk factor for preeclampsia.
Preeclampsia was observed 2 to 8 times more fre-
quently in paternal smoking group than in
non-smoking group. Although these findings seem
contradictory, this could have been a result of dif-
ferences in nicotine metabolism among active and
passive smokers and desensitization of nicotinic
receptors. Since passive smoking has not been
well studied, further studies exploring different as-
pects would be extremely valuable.

Whereas numerous studies showed that
smoking during pregnancy increased the occur-
rence of many pregnancy complications, only
one-third of pregnant women quit smoking during
their pregnancy (6,17). However, it was observed
that there was not enough awareness that paternal
smoking could cause similar adverse effects.
Smoking is generally a part of the partnership and
a change in the spouse’s life-style after conception
may be difficult, but the spouse’s continued smok-
ing habit does have a direct adverse effect on the
fetus. Another unfavorable effect of paternal smok-
ing is that it decreases the chance that the pregnant
woman will quit smoking.

In conclusion, smoking during preg-

ow or moderate
nsk for other pr
portant result

sed with preg-
uses, during

during pregnancy.
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