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Antenatal counseling against passive smoking may improve
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Summary

Aim: The authors determined the impact of antenatal counseling against exposure to environmental cigarette smoke on the preven-
tion of reduced neonatal birth weight according to gestational age. Materials and Methods: A cross-sectional study was conducted in
pregnant women, with 77 passive smokers and 88 non-smokers. During motivational interviews, passive smoking status was moni-
tored and additional follow-up visits were arranged to increase the knowledge regarding perinatal risks of passive smoking, including
intrauterine growth restriction and low birth weight. The authors aimed to increase the woman’s motivation to avoid second-hand to-
bacco smoke exposure. Results: The demographic and clinical findings of the study groups were found considerably similar, in this con-
text, and the authors found positive and strong correlations between the gestational age and neonatal birth weight (r=0.80 and r=0.76,
respectively; p < 0.05). Conclusions: During antenatal care of women, regular counseling against second-hand smoke exposure may pre-
vent negative effect of passive smoking on neonatal birth weight according to gestational age. This promising finding needs to be sup-

ported by further studies with larger sample size considering covariates relevant to passive smoking.

Key words: Passive smoking, pregnancy; Antenatal care; Neonatal birth weight.

Introduction

Smoking during pregnancy is one of the leading pre-
ventable causes of adverse maternal and perinatal out-
comes. Maternal cigarette smoking during pregnancy is
associated with many perinatal complications such as con-
genital anomalies, placental abruption, placenta previa,
preterm birth, and even infant mortality [1-4]. Smoking
during pregnancy is accepted as an important risk factor for
low birth weight (LBW) [5]. Exposure to environmental to-
bacco smoke also causes similar adverse maternal and peri-
natal consequences [6].

In a recent review evaluated the association of passive
smoking and neonatal birth weight, the authors summarized
the findings of pertinent literature and concluded that ma-
ternal exposure to environmental smoke decreases the
neonatal birth weight in addition to its several other adverse
effects [2]. In a study investigating the independent effects
of maternal exposure to second-hand smoke and maternal
body mass index on the anthropometric measurements of
term infants and on the prevalence of macrosomia and low
birth weight, the authors found an increased risk of low
birth weight and decreased risk of macrosomia in women
who were exposed to second-hand smoke in the same body
mass index category [7]. There are several previous studies
that provided comparable findings consistent with those
findings [8-12].
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Similar to other reproductive health problems, there is
paucity of information regarding the magnitude of passive
smoking during pregnancy on the aspect of its short- and
long-term impacts, and about interventions to reduce its
negative influences on general health of pediatric popula-
tion. According to the present authors’ knowledge, there is
no study investigating the effect of antenatal counseling re-
lated to prevention of environmental tobacco smoke expo-
sure to improve birth weight for gestational age. In this
context, they attempted behavioral counseling against ex-
posure to environmental cigarette smoke, including in-
creasing awareness of the dangers of exposure to cigarette
smoke, motivating the mother to avoid from the environ-
ment cigarette smoke and to ensure that she recognized and
understood the reasons to change her living conditions. The
aim of this study was to evaluate the effect of antenatal
counseling against exposure to environmental cigarette
smoke on the prevention of reduced neonatal birth weight
according to gestational age.

Materials and Methods

A cross-sectional study was conducted in pregnant women, with
77 passive smokers and 88 non-smokers. Pregnant women ad-
mitted to the present outpatient service, who satisfied the inclusion
and exclusion criteria, were consecutively included in the study.
After the approval of Human Ethics Committee and obtaining
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Table 1. — Selected demographic and clinical data of the study population.

Non-smoking  Passive smoking

Non-smoking  Passive smoking

(n=88) (n=77) (n=88) (n=77)
Demographic data Last pregnancy
Age, years 27.2+5.6 27.1+5.0 Gestational age, weeks 37.842.7 37.542.5
Maternal weight, kg Number of antenatal visits 9 (0-20) 9 (0-20)
Prenatal 62.7+£13.0  63.9+11.8 History of
Natal 74.8+13.7  78.4+11.3 Gestational diabetes mellitus
Occupation Yes 6 (7%) 8 (10%)
Employed 13 (15%) 1 (1%) No 82 (93%) 69 (90%)
Unemployed 75 (85%) 76 (99%)* Preeclampsia
Education Yes 13 (15%) 8 (10%)
High school 74 (84%) 76 (99%)° No 75 (85%) 69 (90%)
University 14 (16%) 1 (1%) Premature rupture of membrane
Socioeconomic status Yes 2 (2%) 6 (8%)
Low 15 (17%) 14 (18%) No 86 (98%) 71 (92%)
Average 73 (83%) 63 (82%)
Complications
Obstetrical history Threatened abortion  Yes 8 (9%) 2 (3%)
Gravidity 2 (1-10) 3(1-5) No 80 (91%) 75 (97%)
Parity 2 (1-6) 2 (1-5) Antenatal bleeding ~ Yes 4 (5%) 2 (3%)
Miscarriage 0(0-5) 0(0-2) No 84 (95%) 75 (97%)
Stillbirth Fetal distress Yes 5 (6%) 6 (8%)
Yes 8 (9%) 13 (17%) No 83 (94%) 71 (92%)
No 80 (91%) 64 (83%)
Live child 2 (1-5) 2 (1-5) Neonatal variables
Diabetes mellitus Newborn weight, g 3069+£758  3110+788
Yes 7 (8%) 3 (4%) Apgar scores, minutes
No 81 (92%) 65 (96%) 1 8.2+1.8 8.1£1.3
Hypertension 5 9.3+1.8 9.4+1.0
Yes 14 (16%) 10 (13%) Need for respiratory support at birth
No 74 (84%) 67 (87%) Yes 2 (2%) 2 (3%)
Consanguinity No 82 (98%) 75 (97%)
Yes 4 (5%) 12 (15%)¢ Need for neonatal intensive care unit
No 84 (95%) 65 (85%) Yes 9 (10%) 8 (10%)
Fetal malformation No 79 (90%) 69 (90%)
Yes 0 3 (4%) Respiratory distress syndrome
No 88 (100%) 74 (96%) Yes 2 (2%) 4 (5%)
No 86 (98%) 73 (95%)
Congenital malformations
Yes 2 (2%) 1 (1%)
No 86 (98%) 76 (99%)

abed p < 0.05 vs. no smoking group. Data are expressed as mean = SD, median (min-max), or percentage as appropriate.

written informed consents from patients, data was collected dur-
ing a period of 12 months, from August 2012 to August 2013 with
personal interviews with the mothers. A person was accepted to be
a passive smoker if a family member or colleague had regularly
smoked cigarettes in their presence for more than one year [13].
The method of smoking cessation education recommended by
American Collage of Obstetricians and Gynecologists [14] was
used to develop an education program against passive smoking
for the patients. In brief, during motivational interviews, passive
smoking status was monitored and additional follow-up visits
were arranged to increase the knowledge regarding the perinatal
risks of passive smoking, including intrauterine growth restric-
tion and low birth weight in about 20% of cases, and its long-term

effects during postnatal life. The authors focused on the pregnant
woman’s motivation to avoid second-hand smoke exposure.

The inclusion criteria were women aged 18-40 years, with 30-
41 weeks of gestation, and with a BMI of 19-25. The exclusion
criteria were the pregnancies with obstetrical conditions including
genetic abnormalities, congenital anomalies, multiple gestation,
infection, preeclampsia, placental abruption, fetal growth restric-
tion, low pre-pregnancy maternal weight, or poor weight gain dur-
ing pregnancy, pregnancy after use of assisted reproductive
technologies, toxic exposure to warfarin, anticonvulsants, anti-
neoplastic agents, folic acid antagonists, antihypertensive drugs,
uterine malformations, and chronic maternal diseases including
diabetes, hypertension, renal insufficiency, collagen vascular dis-
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Figure 1. — Correlation of gestational age and neonatal birth
weight in no smoking group (r = 0.76; p < 0.05 with Pearson cor-
relation analysis).

ease, antiphospholipid syndrome, pulmonary disease, cyanotic
heart disease, or severe anemia.

Collected data included information about demographic, ob-
stetrical history, last pregnancy, complications, and neonatal vari-
ables of patients. Demographic data included age, maternal weight
before pregnancy and during delivery, occupation, education, and
socioeconomic status. The socioeconomic status was classified
according to the minimum wage in the present country. Obstetri-
cal history data included gravidity, parity, miscarriage, stillbirth,
live child, diabetes mellitus, hypertension, consanguinity, and fetal
malformation. Last pregnancy data included gestational age, num-
ber of antenatal visits, and history of gestational diabetes mellitus,
preeclampsia, and premature rupture of membrane. Complication
data included threatened abortion, antenatal bleeding, and fetal
distress. Neonatal variables were newborn weight, Apgar scores
at one and five minutes, and the rates of need for respiratory sup-
port at birth, need for neonatal intensive care unit, respiratory dis-
tress syndrome, and congenital malformations.

Statistical analysis

Data are presented as mean + SD, median (min-max), or per-
centage as appropriate. For the analysis of parametric data, 7-test
was used. For the analysis of non-parametric data, Mann-Whit-
ney U test was used. For the analysis of categorical data, chi-
square test was used. Association of gestational age and neonatal
weight was examined with Pearson correlation test. A p value of
less than 0.05 was accepted as significant.

Results

Table 1 presents the selected demographic and clinical
data including obstetrical history, last pregnancy, compli-
cations, and neonatal variables of the study population.

After the analyses of demographic data, the age, mater-
nal weights, and socioeconomic status of the study groups
were found to be similar (p > 0.05). The rates of unem-
ployment and high school education in the passive smoking
group were significantly higher than those of the non-
smoking group (p < 0.05).
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Figure 2. — Correlation of gestational age and neonatal birth

weight in passive smoking group (r = 0.80; p < 0.05 with Pearson
correlation analysis).

After the analyses of obstetrical history, the study groups
were comparable with regards to gravidity, miscarriage, his-
tory of stillbirth, and number of live children (p > 0.05). The
parity in the passive smoking group was lower than that of
the non-smoking group (p < 0.05). While the rates of mater-
nal diabetes mellitus, hypertension, and history of fetal mal-
formation were comparable in the study groups (p > 0.05),
the rate of consanguinity in the passive smoking group was
higher than that of the non-smoking group (p < 0.05).

After the analyses of clinical data during last pregnancy,
the study groups were comparable with regards to the ges-
tational age, number of the antenatal visits, and history of
gestational diabetes mellitus, preeclampsia, and premature
rupture of membranes (p > 0.05).

After the analyses of complications, the study groups
were comparable with regards to the threatened abortion,
antenatal bleeding, and fetal distress (p > 0.05).

After the analyses of neonatal variables, the study groups
were comparable with regards to the newborn weight,
Apgar scores at one and five minutes, and the rates of need
for respiratory support at birth, need for neonatal intensive
care unit, respiratory distress syndrome, and congenital
malformations (p > 0.05).

After the correlation analyses of gestational age and neona-
tal birth weight in the passive smoking and nonsmoking
groups, the authors found positive and strong correlations
between the gestational age and neonatal birth weight (r =
0.80 and r =0.76, respectively; p < 0.05) (Figures 1 and 2).

Discussion

In the current study, the authors aimed to determine the
effect of antenatal counseling against exposure to environ-
mental cigarette smoke on the prevention of reduced neona-
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tal birth weight according to gestational age in 77 passive
smoking women. The higher rates of unemployment and
high school education were in accordance with the status of
exposure to environmental cigarette smoking. The lower
number of parity and higher rate of consanguinity may be
related to the exposure to environmental cigarette smoke;
however, it is not appropriate to draw a conclusion because
of the small sample size of this study. The fact that the val-
ues of other demographic, obstetrical history, last pregnancy,
complication, and neonatal data are comparable supports the
similarity of study groups to enhance the importance of the
association of gestational age and neonatal birth weight. The
authors found that the correlation coefficients of the associ-
ation of gestational age and neonatal birth weight in the non-
smoking and passive smoking groups were considerably
similar. In addition, overall, this is important for revealing
the success of intervention to decrease the negative impact
of passive smoking on neonatal birth weight according to
gestational age. According to the present authors’ knowl-
edge, in this country, this is the first study demonstrating the
importance of antenatal counseling against passive smok-
ing to improve fetal and neonatal health.

Quitting smoking and prevention of passive smoking are
among the main interventional measures to improve peri-
natal health of mother and fetus. Counseling about smok-
ing habits and environmental smoke exposure must be a
requirement of routine antenatal care [15]. Clinicians need
to offer effective interventions against smoking and envi-
ronmental smoke exposure during the first antenatal visit
and the following visits during pregnancy [16]. The obste-
trician needs to keep this in mind because smoking during
pregnancy is not socially accepted as an appropriate be-
havior, and in general, pregnant women did not mention
their smoking status or level of environmental smoke ex-
posure [17].

Overall, smoking during pregnancy can cause several
health problems in women and in their fetuses and
neonates. It increases the rate of many pregnancy compli-
cations, including preterm birth, low birth weight, and sud-
den infant death syndrome [3, 14, 18]. Ko et al. [5] investi-
gated the association of low birth weight with the amount
of parental smoking during the different pregnancy peri-
ods. They found that maternal smoking caused meaningful
decrease in birth weight. Compared with the non-smoking
groups, all the smoking mothers had higher incidences of
low birth weight, especially when the mothers smoked
more than 20 cigarettes per day. The association of pater-
nal smoking with LBW, SGA, and preterm birth infants
was insignificant. They concluded that pregnant women
should be advised to stop or decrease smoking to reduce
neonate morbidities.

One of the important abnormalities related to passive
smoking during pregnancy is low birth weight seen in about
20% of cases [10, 19]. During second-hand smoke expo-
sure, several chemicals including nicotine, carcinogens, and

toxic substances found in tobacco smoke are inhaled [20].
They affect many aspects of fetal development, from con-
ception to birth. It is important to inform pregnant women
about the absence of any safe level of exposure to second-
hand smoke [21]. There are studies evaluated the relation-
ship between prenatal passive smoking and neonatal
intensive care unit admission; they demonstrated that the
rate of neonatal intensive care unit admission increased
meaningfully. The passive-smoking pregnant women had
two to four times more risk of perinatal complications com-
pared to non-smoking mothers [17]. In a recent study by
Wabhabi et al. [11], the authors assessed the impact of sec-
ond-hand smoke on the neonatal birth weight of term in-
fants. They found that the prevalence of exposure of their
study population to second-hand smoke is high at 31% and
this has an important contribution to the reduced neonatal
birth weight.

There are some inherent limitations of this study. The au-
thors preferred to exclude several obstetric conditions with
a potential to reduce neonatal birth weight. Because of this,
during the study period, they enrolled 88 non-smoker and
77 passive smoker women into the study. No interaction of
selected demographic and clinical parameters with the as-
sociation of gestational age and neonatal birth weight may
be related to the small sample size of the study groups. In
this study, the exposure to second-hand smoke was based
on information given by pregnant women without the use
of biomarker to verify cigarette smoke exposure. In addi-
tion, the exposure to second-hand smoke was not measured
according to the number of hours the mother was exposed.
Another limitation of this study was that there was no study
group exposed to second-hand smoke but received standard
antenatal care in the setting of the present obstetric unit.

In conclusion, during antenatal care of women, regular
counseling against passive smoking may prevent negative
effects of passive smoking on neonatal birth weight ac-
cording to gestational age. This promising information is
important for women, their families, and healthcare pro-
fessionals, and reinforces the continued need for programs
to increase awareness on prevention of passive smoking to
improve perinatal health.
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