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ABSTRACT
Introduction: Smoking is an extremely dangerous habit for pregnant women because, in addition to the neg-
ative health effects on reproductive functions, it also has a negative impact on the developing foetus. Despite 
the increasing awareness among pregnant women of the negative effects of tobacco smoking on foetal devel-
opment and the functioning of the child, only a quarter of women quit smoking while being pregnant.
Material and methods: Analyses of the population of pregnant women in Poland were carried out using 
survey questionnaires within the framework of the Polish Pregnancy-related Assessment Monitoring 
System (Pol-PrAMS).
Results: Over 18% of women smoked cigarettes during the last three months preceding pregnancy. The 
percentage of women who smoked at least one cigarette in the first months of pregnancy was 6.8%, while 
in the last trimester this figure was 7.7%. The percentage of women smoking after childbirth was 3.6%. 
In each successive year in which this study was conducted, the percentage of non-smoking women in 
the individual periods analysed was seen to rise. Each year, the highest percentages of women smoking 
cigarettes were those in the period before pregnancy.
Conclusions: It is necessary to conduct educational programs, aimed primarily at young women, to dis-
courage them from smoking and to increase their awareness of the adverse effects of smoking during 
pregnancy.
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INTRODUCTION
Smoking is an extremely dangerous habit for preg-

nant women because, in addition to the negative health 
effects on reproductive functions, it also has a  negative 
impact on the developing foetus. Studies show that tobac-
co smoking is a risk factor that may lead to infertility [1]. 
Tobacco smoking by pregnant women can increase the 
risk of miscarriage, low birthweight, intrauterine growth 
retardation of the foetus, ectopic pregnancy, and the 
development of other complications. It also increases the 
risk of sudden infant death syndrome, negatively affects 
the child’s intellectual development, and increases the 
risk of the child becoming a smoker in the future [1, 2].

Despite the increasing awareness among pregnant 
women of the negative effects of tobacco smoking on 

foetal development and the functioning of the child, only 
a quarter of women quit smoking while being pregnant 
[1]. In the United States, the number of pregnant smok-
ers declined over a 10-year period from 18% in 1990 to 
12% in 2001 [3]. However, among teenage mothers the 
spread of smoking increased slightly. In 1994, 16.7% of 
teenage pregnant women smoked tobacco, whereas at 
the beginning of this century this percentage had risen to 
17.5% [4]. In Poland, the prevalence of smoking among 
women aged 20-44 years is 31% [5]. Among the teenage 
population 11.82% of 15-year-olds admit to smoking, 
and the figures systematically increase to 28.18% among 
19-year-olds [6]. At present, Europe is seeing a decline in 
the consumption of tobacco by men, while its consump-
tion by women is increasing [7]. It should be noted here 
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that the most effective way to reduce the risk of adverse 
pregnancy outcomes is to stop smoking tobacco, so it is 
important to educate young women and future mothers 
about how to reduce the risk of possible complications.

MATERIAL AND METHODS
Analyses of the population of pregnant women in 

Poland were carried out using survey questionnaires with-
in the framework of the Polish Pregnancy-related Assess-
ment Monitoring System (Pol-PrAMS). The questionnaire 
was based on a survey used in the USA for the Pregnancy 
Risk Assessment Monitoring Survey (PRAMS) [8].

The research was conducted between 2010 and 2012 
as a population study. It was conducted annually, in dif-
ferent months of the year, in order to obtain a represent-
ative test group. This was because it was assumed that the 
number of births may fluctuate seasonally. The study was 
conducted on a group of Polish women and their new-
borns, in all hospitals in Poland in which women follow-
ing childbirth were staying along with their newborns.

The survey questionnaires were addressed to wom-
en convalescing postpartum in hospitals that had at least 
one of the following wards: Maternity, Gynaecology and 
Obstetrics, Rooming-in Maternity, Neonatal, or a Child-
birth Room. The study was conducted on a  nationwide 
basis. The purpose was to assess the health-related behav-
iour of pregnant women in Poland, such as their physical 
activity, diet and its supplements, smoking, and consump-
tion of alcohol and psychoactive substances, as well as to 
assess the course of their pregnancies, and the birth and the 
condition of both newborns and mothers after childbirth.

The survey’s questionnaire was divided into two parts. 
The first section contained information about the preg-

nant subjects, such as age, place of residence, education, 
marital status, social status, obstetric history (previous 
births, miscarriages, and any difficulties with becoming 
pregnant), and any behaviour by the mother before and 
during pregnancy constituting a  health risk (smoking, 
alcohol consumption, drugs or psychoactive substanc-
es). The second section contained information about the 
childbirth, results of laboratory tests of the mother and 
child, and information about the health of the baby. The 
first part of the form was completed by mothers who, 
along with their newborn babies, remained in hospital 
after childbirth. The second section was completed by 
the specialised medical staff (doctor, nurse) responsible 
for taking care of the mother and newborn after child-
birth, citing the subject’s medical documentation.

The survey included questions about the number of 
cigarettes smoked in the following periods: during the 
three months preceding pregnancy, in the first months 
of pregnancy, in the last three months before childbirth, 
and at the present time, i.e. in the first days following 
childbirth.

In total, 9051 women with newborn babies qualified for 
inclusion in this analysis in 2010-2012. During the study 
period, the questionnaire was filled out by 8625 mothers, 
constituting 95.3% who were thus analysed statistically. 
These were women who answered at least one of the survey 
questions. They represented 76.9% of the total number of 
women in obstetrics wards in Poland at that time.

Calculations were carried out by means of the statis-
tics program SPSS PL version 12 and IBM SPSS Statistics 
version 22. 

The methodology of this study is described in detail 
in a separate article [9].

RESULTS
Over 18% of women smoked cigarettes during the 

last three months preceding pregnancy, while 81.9% of 
women declared that they did not smoke during this 
period. The percentage of women who smoked at least 
one cigarette in the first months of pregnancy was 6.8%, 
while in the last trimester this figure was 7.7%. The per-
centage of women smoking after childbirth was 3.6%. At 
these same times, the percentage of non-smoking wom-
en was 93.2%, 92.3%, and 96.4%, respectively. The num-
ber and percentage of women smoking cigarettes during 
pregnancy is shown in Table 1.

In each successive year in which this study was con-
ducted, the percentage of non-smoking women in the 
individual periods analysed was seen to rise. Each year, 
the highest percentages of women smoking cigarettes were 
those in the period before pregnancy. In all three years ana-
lysed, there was an increase in the percentage of non-smok-
ing women in the last trimester of pregnancy. The highest 
percentage of non-smoking women was observed in the 
period following childbirth. The percentage of non-smok-
ing women in each year is shown in Table 2.

TABLE 1. Number and percentage of women smoking cig-
arettes and their amounts during pregnancy

Active smoking N %
In the 3 months before pregnancy 8578 100.0

None 7022 81.9

1-10 1055 12.3

> 10 501 5.8

In the first months of pregnancy 8553 100.0

None 7965 93.2

1-10 508 5.9

> 10 80 0.9

In the last 3 months of pregnancy 8595 100.0

None 7936 92.3

1-10 577 6.7

> 10 82 1.0

After childbirth 8590 100.0

None 8284 96.4

1-10 260 3.0

> 10 46 0.6
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DISCUSSION
Active smoking by pregnant women is considered to 

be the most important risk factor for adverse pregnancy 
outcomes, including low birthweight and preterm birth. 
The risk of complications depends on the number of cig-
arettes smoked a day. It has been noted that the harmful 
effect of smoking on the birthweight of newborns exists 
even in the case of a small number of cigarettes smoked 
per day [10]. Quitting smoking in early pregnancy also 
seems to reduce the risk of premature births and low 
birthweight [11-13]. The effects of smoking by preg-
nant women on foetal growth can vary depending on 
the duration and intensity of smoking. This is due to the 
fact that the growth and development of certain systems 
in the foetus differ in particular periods of pregnan-
cy [14]. When during the most intense foetal develop-
ment there occurs any unfavourable change in the foetal 
environment, this can cause its growth to be decreased 
or impaired. For example, the length of the foetus and 
the circumference of the head increase linearly during 
the second and most of the third trimester of pregnancy. 
However, the incline of the curve for foetal body weight 
increases sharply during the third trimester, especially 
after the 30th week of pregnancy. If during these periods 
a woman smokes intensively, this may limit the growth 
of the foetus and the development of particular organs 
and systems [15, 16]. Smoking also has further conse-
quences both in infancy and in adult life. It negatively 
affects the development of cognitive functions [17-21], 
the functioning of the respiratory system in infancy and 
childhood [22, 23], and growth in children [24].

Our research shows that among the whole group of 
pregnant women surveyed, 18.1% smoked cigarettes 
before they were pregnant. In the first months of preg-
nancy, this percentage was 6.8%, while in the last trimes-
ter 7.7% of pregnant mothers actively smoked cigarettes. 
It is highly probable that the last of the above groups are 
women who smoked throughout their pregnancy. For 
comparison, other Polish studies [25] show that the group 
of women smoking cigarettes throughout their pregnan-
cy is 11.6%, whereas only 8.6% smoked in the first four 
months of pregnancy. These studies indicate that 8% of 
women smoked between 1 and 10 cigarettes a day, and 2% 
of women smoked more than 10 cigarettes a day. 1.6% of 
pregnant women smoked just occasionally (one cigarette 
per week or less). Jaddoe et al. noted that the percentage 
of pregnant women smoking in the last weeks of pregnan-
cy is 17.2% [26]. A study conducted by Gacek indicates 
that there is a large difference in the prevalence of smok-
ing during pregnancy, depending on the age of the future 
mother [27]. It follows that the percentage of pregnant 
women aged 18-30 years smoking during pregnancy is 
34.4%, while in the group of older pregnant women this 
figure is 9.9%. The Euro-PERISTAT study makes it possi-
ble to compare the prevalence of tobacco smoking among 
future mothers in Poland and other European countries 

[28]. It shows that in 2010 the prevalence of smoking 
among Polish women before pregnancy was 24.6%, while 
in the third trimester only 12.3% of women smoked.

Our own studies were based on questionnaires, the 
first part of which was filled out by women following 
childbirth. Such a  circumstance may lead to the group 
of women smoking cigarettes to be underestimated. In 
developed countries, there is high public awareness of 
the harmful effects of smoking on health, and tobacco 
smoking during pregnancy is in most cases negatively 
assessed. This involves a risk that such a method of data 
collection is not fully reliable. Although the surveys were 
conducted anonymously, women could declare a  lower 
number of cigarettes smoked than in actual fact, or even 
ignore the fact that they had smoked, thus qualifying to 
be included in the group of non-smokers during preg-
nancy. A more objective method of qualifying them for 
inclusion in the different groups would be to test them 
for cotinine concentrations in saliva or blood. West et al. 
investigated the prevalence of smoking by comparing the 
questionnaires completed by the subjects themselves with 
cotinine concentrations in their blood or saliva [29]. The 
authors observed significant differences in the results of 
the two methods. In Poland, the percentage of subjects 
tending to purposefully underestimate their smoking 
levels amounted to 6.0%. In addition, studies by Wang 
et al. compared the results obtained from questionnaires 
filled in by pregnant women with test results for coti-
nine concentrations in the blood of those same subjects 
[15]. It turns out that where the methodology is based on 
measurement of cotinine concentrations in the mother’s 
blood, the effect of the mother’s smoking on foetal weight 
gain, growth, and head circumference is greater. 

The above study indicates that slightly over 18% of 
women of reproductive age smoke cigarettes. At the same 
time, 7.7% smoke cigarettes throughout their pregnancy, 
exposing their child to an unfavourable environment in 
which to develop. Certainly, a positive observation is the 
decrease in successive years in the percentage of women 
smoking cigarettes. 

CONCLUSIONS
It is necessary to conduct educational programs, 

aimed primarily at young women, to discourage them 
from smoking and to increase their awareness of the 
adverse effects of smoking during pregnancy.

TABLE 2. Percentage of non-smoking women before preg-
nancy, in the 3rd trimester of pregnancy, and after childbirth 
in 2010, 2011, and 2012

Before 
pregnancy

In the 3rd 
trimester

After 
childbirth

2010 78.3% 88.6% 93.8%

2011 82.9% 93.9% 97.6%

2012 84.5% 94.6% 98.0%
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