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reported smoking 6 months before learning of their preg-
nancy, also reported that they stopped smoking by the time 
of the interview. Overall, tobacco consumption decreased 
from a sample mode of 10 cigarettes/day (range: 1–30) 
before pregnancy, to a sample mode of 5 cigarettes/day 
(range: 1–25) at the time of the interview. Women who 
quit had a higher socioeconomic position, were more likely 
to live in urban areas, partnered, primigravid, nulliparous, 
and reported lower anxiety and more social support. The 
combination of a socioeconomic gradient, less anxiety, 
and more social support suggests that efforts should be 
increased to target lower income, less educated, multi-
gravid, and multiparous women and to develop programs 
that heighten social support and alleviate anxiety.
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Introduction

Tobacco use significantly impacts reproductive health 
before pregnancy by increasing the risk of infertility [1] and 
delaying conception [2], and during pregnancy by inducing 
a wide range of adverse outcomes, including serious chronic 
health and developmental conditions [3]. A consistent find-
ing in the literature is that smoking has a significant, dose–
response effect on infant birthweight [4]. Other adverse 
perinatal complications associated with tobacco consump-
tion include, but are not limited to, preterm delivery; fetal 
growth restriction; stillbirths; sudden, unexpected infant 
death; spontaneous abortion; and child developmental and 
health conditions, including cognitive delay and asthma 
[4, 5]. Most prior studies have not distinguished between 
women who never smoked, those who smoked prior to 
pregnancy, and those who quit during pregnancy. The few 

Abstract Perinatal smoking is associated with a wide 
range of negative reproductive and pregnancy outcomes. 
The aim of the current study was to examine the preva-
lence and characteristics of women who report smoking 
prenatally and quit during pregnancy in a large sample of 
Romanian women. Understanding which women are more 
likely to quit will contribute to public health knowledge 
that will help more women stop smoking prior to or dur-
ing pregnancy and prevent relapse postpartum. This cross-
sectional analysis was conducted based on cross-sectional 
data collected between May 2012 and April 2015 as part 
of a cohort study of pregnancy implemented in six clini-
cal settings in central Romania (N = 2370). Approximately 
28 % of the sample reported smoking in the 6 months prior 
to learning they were pregnant. Half of the women who 
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Review Board (IRB0007643, FWA00016890). All partici-
pating subjects provided written informed consent before 
enrollment in the study.

Study Setting and Population

Data were collected in three large (n = 2125) and two small 
(n = 236) state clinical settings, as well as one private clinic 
(n = 6), all located in central Romania. The study popula-
tion was defined as all women attending antenatal care in 
the six hospitals, in any week of gestation, age 18 or older, 
Romanian or Hungarian speaking. The recruitment pro-
cess consisted of a combination of pre-established days 
and timeframes in the three largest clinics and continuous 
enrollment in the smaller ones. A total of 2752 women were 
approached in all clinical settings and 2370 women (86.1 %) 
were eligible and gave consent to participate in the study.

Data Collection

Women were approached by trained data collectors in wait-
ing rooms while attending antenatal care. If eligible, based 
on initial screening, they were invited to participate and 
sign an informed consent form. Those who consented were 
asked to complete a web-based or paper-based version of 
the study questionnaire, depending on their preference and 
clinic arrangements. Women completed the web-based on a 
computer installed in a private area of the clinic that was con-
nected to internet. All completed questionnaires were auto-
matically submitted via a secured internet connection [15]; no 
data were stored in the clinics. Informed consent forms and 
paper-based questionnaires were retrieved by the study team 
during regular visits throughout the data collection period. All 
paper-based questionnaires were double-entered manually in 
the database, to identify and reduce error.

Measures

The questionnaire included information on socio-demo-
graphics, obstetric history, depression, state-trait anxiety, 
pregnancy-related experience and stress, social support, and 
health behaviors, including smoking, alcohol and substance 
abuse, and physical activity.

Smoking and Quantity of Tobacco Use

Smoking during and prior to pregnancy was measured at 
the time respondents completed the questionnaire. Women 
were asked if they smoked in the 6 months prior to learn-
ing they were pregnant and at the time they completed the 

studies that have accounted for quitting have found reduced 
risk for low birthweight, small gestational age, and preterm 
delivery [6–8]. Much of the literature on pregnancy does not 
adequately measure such constructs as stress, depression, 
anxiety, and social support. Our study used multiple mea-
sures of stress and distress, state and trait anxiety, depres-
sion, and social support, along with smoking, quitting, and 
number of cigarettes smoked per day.

Despite clear adverse implications for health, smoking 
rates in Europe are the highest in the world (28 % among 
adults), including smoking among women of reproductive 
age and increasing rates among youth [9]. There is evi-
dence that smoking during pregnancy is particularly high in 
southeastern Europe. In Romania, as many as one-quarter of 
women of reproductive age smoke [10] and evidence shows 
smoking prevalence among women in eastern European 
countries ranging from 24 % in Romania and Poland, and 
up to 33 % in Bulgaria [11]. Women from Eastern Europe 
are two times more likely to smoke before pregnancy than 
their western European counterparts and have 1.5 the odds 
of smoking during pregnancy when compared with north-
ern European women [12]. However, few studies report 
on smoking prevalence and covariates in Eastern Europe. 
Some of these studies rely largely on national data reports, 
which are subject to limitations related to how each country 
collects its data. Other studies are relatively small or sub-
jected to measurement bias.

This study is among the first to report on smoking and 
quitting among pregnant women in Romania. We also 
describe key variables associated with quitting and con-
tinued smoking during pregnancy. Smoking is one of the 
most preventable risks during pregnancy, and pregnancy is 
acknowledged as a critical period when women are more 
likely to quit smoking because of known risks to the fetus. 
Unfortunately, many women who quit during pregnancy 
relapse after childbirth [13]. Thus, smoking prevention pro-
grams should focus not only on the antenatal period, but 
also on the postnatal period. This study contributes to the 
literature by identifying important socioeconomic and other 
covariates that are associated with smoking that can help 
identify higher risk women and target programs specifi-
cally to their needs. Although smoking during pregnancy is 
a modifiable maternal risk factor, only limited efforts are 
made in Eastern Europe to reduce smoking.

Methods

The article reports on cross-sectional data extracted from a 
large, hospital-based cohort study of pregnancy known as 
the MAIA study [14] implemented in six Romanian clinical 
settings between May 2012 and April 2015. The study was 
approved by the Center for Health Research Institutional 
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State Anxiety

We evaluated state anxiety using the 20-item Y-Scale of 
the State Trait Anxiety Inventory (STAI) Y1 [18], which 
measured current feelings of nervousness, apprehension, 
tension, and worry on a four-point Likert scale (from not 
at all = 0 to very much so = 3). State anxiety items were 
summed into a total score for this study. The scale demon-
strated excellent internal consistency (α = 0.93), comparable 
to original coefficients of 0.86 and 0.95 [18].

Social Support

Social support was measured using a six-item scale we 
developed for a previous study of pregnant women in 
Romania asking about the number of persons in the respon-
dent’s life [19, 20]: who offer a feeling of friendship; to 
whom they can go to for advice or guidance; who offer a 
feeling of comfort and well-being; on whom they can count 
on for help regardless of the situation; who recognize their 
talents and abilities; and who offer them a feeling of close-
ness and emotional stability. Respondents reported their 
answers on a four-point scale (nobody = 1, 1–2 persons = 2, 
3–4 persons = 3, and 5 or more persons = 4). Responses 
were summed and reported as a total score. The scale dem-
onstrated excellent internal consistency (α = 0.89).

Analysis

We computed descriptive statistics for all variables of inter-
est and assessed the point prevalence of tobacco consumption 
before pregnancy, by trimester of reporting, and by covariates. 
To ensure reliability, we evaluated the internal consistency of 
the scales used to measure psychological dimensions using 
Cronbach’s alpha coefficient. Where applicable, missing val-
ues in the scales were replaced with individual means of each 
item and scores were computed. Where appropriate, scale 
items were summed and dichotomized using established cut-
off points or grouped as categorical variables. We used cross-
tabulations with Chi square tests and prevalence odds ratios 
(POR) to assess the relationships between categorical variables 
and independent sample t tests to examine differences between 
groups on continuous variables. PORs are calculated based on 
non-missing data only. Data were analyzed using SPSS Sta-
tistical Software version 13.0 (SPSS Inc., Chicago, IL, USA).

Results

Descriptive Statistics

Demographic statistics are displayed in Table 1. The mean 
age of the sample was 28.7 years (SD: 5.0; range: 18–45 

questionnaire. Prior and current smoking was dichotomized 
as smokers and non-smokers. Quantity of tobacco use was 
assessed by asking women to report how many cigarettes 
they used to smoke in an average day 6 months before learn-
ing they were pregnant and how many they were smoking at 
the time of the interview.

Covariates

Socio-Demographics

Women reported on socio-demographic information, 
including date of birth, which we used to calculate age and 
categorized into three groups (18–26, 27–35, and 35+ years 
old); highest level of attained education, dichotomized as 
high school education or less and university degree or more; 
marital status, dichotomized as married/living with a part-
ner or single; residence grouped as urban or rural; ethnic-
ity, grouped as Romanian or non-Romanian, occupational 
status dichotomized as manual (non-office), non-manual 
(office/administrative position), or inactive (homemakers, 
students, unemployed); and monthly net family income, 
categorized into five groups: (1) 0–700 RON, (2) 701–1500 
RON, (3) 1501–3000 RON, (4) 3001–5000 RON, and (5) 
5001 + RON (1 RON≈$0.25).

Reproductive History

Respondent groups were categorized by: trimester of ges-
tation at the time of the interview, using the self-reported 
week of gestation as <12 weeks (first trimester), 13–27 
weeks (second trimester), >28 weeks (third trimester); 
number of previous pregnancies (primigravida/subsequent 
pregnancies); and parity (prior pregnancy >28 weeks).

Depression Symptoms

We used the Edinburgh Postnatal Depression Scale-Roma-
nian version (EPDS-R) [15] to assess depression symptoms. 
We computed a score based on the 10-item scale and used 
the >12 cut-off point validated in our previous study [16] 
to classify respondents into two groups: those with depres-
sive symptoms and those without. The internal consistency 
of the scale was strong (α = 0.85) and consistent with our 
previous study (α = 0.89).

Perceived Stress

Perceived stress was measured using Cohen’s 10-item Per-
ceived Stress Scale (PSS) [16]. A summative score was com-
puted from the ten items; these ten items demonstrated strong 
internal consistency (α = 0.83), which was comparable to pre-
viously published alpha coefficients of 0.78 and 0.91 [17].
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Smoking was also less likely among those women with at 
least one prior birth (60.1 vs. 38 %; χ2 = 481.37; p = 0.000), 
suggesting that multiparity could be a confounder for age 
and for the relationship between age and smoking status. 
Multigravid women reported slighly more smoking more 
before pregnancy (50.3 %) as compared to primiravid 
women (48.7 %) (χ2 = 1346.06; p = 0.000).

Smoking and Quitting During Pregnancy

All results listed here are available in Table 2. 8 (1.2 %) out 
of the 674 women who reported smoking 6 months before 
learning they were pregnant did not report their smoking 
status at the time of the interview. All results reported in this 
section were calculated using all the cases with valid infor-
mation on the pre-pregnancy and during pregnancy smok-
ing status variables (n = 666). Half of the women (50 %) 
who reported smoking 6 months before learning of their 
pregnancy reported that they stopped smoking by the time 
of the interview. Women who continued to smoke during 
pregnancy reported reduced amount of tobacco use in an 
average day, from a mode of 10 cigarettes/day (range: 1–30) 
in the 6 months before pregnancy, to a mode of 5 cigarettes/
day (range: 1–25) at the time of the interview.

Higher participant age was associated with a non-linear 
decrease in smoking, from 35.1 % in the 18–26 age group, 
to 55.6 % in the 27–35 age group, and 9.3 % in the 35+ age 
group (χ2 = 4.29; p = 0.117). Women attaining a university 
degree were less likely to continue smoking during preg-
nancy (55.9 %), as compared to their counterparts with a 
high school education or less (44.1 %) (χ2 = 42.67, p = 0.000; 
POR: 0.34; CI: 0.25–0.47).

Women living in urban settings were less likely to con-
tinue smoking (68 %) as compared to 32 % of those living in 
rural areas, respectively (χ2 = 13.96, p = 0.000; POR: 0.53; 
CI: 0.38–0.74). Among those who continued smoking dur-
ing pregnancy, 5.5 % were single and 94.5 % had a stable 
partner. However, fewer single women quit smoking dur-
ing pregnancy (37.9 %) as compared to partnered women 
(50.6 %) (χ2 = 1.79, p = 0.181; POR: 1.67; CI: 0.78–3.61).

There was no statistically significant difference between 
Romanian and non-Romanian ethnicity women in terms 
of smoking during pregnancy (50 % Romanian vs. 52.4 % 
non-Romanian) or quitting (50 % Romanian vs. 47.6 % non-
Romanian) (χ2 = 1.69; p = 0.194; POR: 1.1; CI: 0.60–1.10).

Women in non-manual jobs were more likely to quit 
(79.2 %) as compared with women in manual jobs (6.3 %) or 
inactive women (14.5 %) (χ2 = 25.75; p = 0.000). In terms of 
income, smoking during pregnancy was more prevalent in 
lower income levels group women (income level 1–23.5 %; 
income level 2–27.9 %; income level 3–32.5 %) as opposed 
to higher level income women (income level 4–11.8 %, 
income level 5–4.3 %) (χ2 = 19.84; p = 0.001).

years). Most respondents were married or were living 
with a partner (96.4 %) and most reported living in urban 
areas (59.7 %). Most women self-identified as Romanian 
(81.7 %), while the remainder were Hungarian (13.4 %), 
Roma (2.7 %), or other ethnicities (0.3 %). More than half 
had completed a university degree or higher (50.4 %) and 
47 % finished only high school or another form of primary 
or secondary education. Most women were employed, with 
59.7 reporting an administrative or other non-manual job; 
6.3 % worked in a non-office (manual) job; and 14.0 % self-
identified as homemakers, students, or unemployed. Income 
categories are shown in Table 1, indicating that about 75.6 % 
earned up to 3000 RON/month (~750 USD) and the remain-
der earning ≥ 3000 RON/month.

Reproductive History

Over half of women who completed the study questionnaire 
were in their first (28.5 %) or second pregnancy trimester 
(27.5 %), 43.9 % were at their first pregnancy, and 37.3 % 
were primi- or multiparous.

Pre-Pregnancy Smoking

From our total sample, 28.4 % of the women reported smok-
ing in the 6 months prior to learning they were pregnant, 
60.6 % identified themselves as never smokers, and 10.9 % 
did not report their smoking status. Among those who 
smoked, the mean number of smoked cigarettes was of 
9.3 (SD: 6.2, Mode = 10, range: 1–30)/average day. Preva-
lence of smoking was highest among women aged 26–35 
(59.2 %) and lowest for women ≥ 35 (8.8 %); 33.5 % out 
of the women aged 18–25 enrolled in our sample reported 
smoking 6 months before finding out about their pregnancy 
(χ2 = 23.61; p = 0.001).

Among women with a high school education or less, smok-
ing prevalence was 33.6 % as compared to 23.5 % among 
women with a completed university degree (χ2 = 108.75; 
p = 0.000). The prevalence of smoking among women 
married or living with partners was 27.8 %, compared to 
non-partnered women’s prevalence of 65.9 % (χ2 = 65.12; 
p = 0.000). Women identifying as non-Romanian were 
less likely to smoke (26.7 %) in the 6 months prior to their 
pregnancy than Romanian women (29.0 %) (χ2 = 53.03; 
p = 0.000). Smoking was more prevalent in women living 
in urban areas (56.7 %) than in women living in rural areas 
(36.9 %) (χ2 = 65.81; p = 0.000), and in women holding a 
manual job (37.3 %) than in women working in a non-man-
ual job (27.6 %) or in inactive women 34.9 % (χ2 = 114.65; 
p = 0.000). We report significant differences in smoking 
prevalence across income groups, with 34.5 % smoking in 
the lowest income category as compared to 31.2 % in the 
highest category, respectively (χ2 = 47.2; p = 0.000).
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child and those in their first pregnancy reported less smok-
ing 6 months before the current pregnancy. On the other 
hand, single women had increased odds of smoking before 
pregnancy than women who were married or living with a 
partner. These results are consistent with the previous lit-
erature on the socio-demographic characteristics of women 
who smoke [22, 23].

Among those who did not quit smoking during pregnancy, 
the average number of smoked cigarettes per day decreased; 
this finding is consistent with the previous literature [24]. 
The sociodemographic characteristics of women who con-
tinued smoking during pregnancy were similar to those of 
women reporting smoking in the pre-pregnancy period. 
However, we found that even though the prevalence of pre-
pregnancy smoking was lower among women in rural areas, 
these women were less likely to quit during pregnancy. We 
believe that older women in our sample were less likely to 
smoke both before and during pregnancy because they were 
multiparous, had more time to obtain a university degree, 
and may have quit smoking in an earlier pregnancy. Thus, 
age could act as a confounder, mediating the relationship 
between smoking and other socio-demographic variables 
such as education, residence, and income.

Similar to previous reports in the literature [25], we 
found differences in quit rates between single and partnered 
women, with single women being more likely to continue 
smoking during pregnancy. In addition, quitting was more 
likely during the gestational period among women who 
were pregnant for the first time and in nulliparous women, 
this finding converging with previous research on the role 
of reproductive history in women’s smoking behavior [26].

We also evaluated associations with psychosocial covari-
ates such as depression, anxiety, stress, and social support 
and found that smokers have higher levels of anxiety and 
benefit less from social support than those who quit before 
becoming pregnant or early in the gestational period. Our 
results are in line with previous studies suggesting smoking 
as a coping mechanism for anxiety and lack of social sup-
port [27, 28].

Implications for Public Health Practice and Research

Half of women who smoke in the pre-pregnancy period are 
able to make behavioral changes and quit smoking upon 
finding out about their pregnancy. However, most of these 
will relapse in the postpartum period. In this context, the 
issue at stake is to assess and support quitters’ motivation 
to remain smoke-free after birth. Qualitative findings in the 
field of post-partum smoking relapse suggest that interven-
tion “should build on mothers’ intentions to be responsible 
partners” [29].

The women included our sample reported high pre-
pregnancy and during pregnancy smoking rates. Thus, one 

Regarding reproductive history, 57.4 % of the women 
who quit smoking were primigravid, whereas only 42.6 % 
of the women with prior pregnancies ceased smoking by 
the time of the interview (χ2 = 17.68; p = 0.000; POR: 0.51; 
CI: 0.37–0.70). In addition, we found statistically signifi-
cant differences in smoking cessation rates by parity, with 
quitting rates of 56.5 % in nulliparous women and 40.7 % in 
primi- or multiparous women (χ2 = 15.45, p = 0.000; POR: 
1.89; CI: 1.37–2.60).

We found a 30 % prevalence of depression symptoms 
within our sample of smokers and quitters, with those who 
continued smoking during pregnancy reporting a slightly 
higher, but not statistically significant, prevalence of 
depression symptoms (31.4 %) as compared to those who 
quit (28.6 %) (χ2 = 0.63; p = 0.42). Similarly, stress scores 
were higher among current smokers (M = 17.6, SD: 6.29) 
than among quitters (M = 16.8, SD : 6.39), but the differ-
ence between the two groups was not statistically significant 
(t(627) = −1.48, p = 0.139).

On the other hand, our analyses showed that the associa-
tion between anxiety and smoking during pregnancy was 
statistically significant (t(628) = −1.82, p = 0.069), with 
anxiety levels slightly higher among those who smoked 
during pregnancy (M = 40.2, SD: 11.92) as compared with 
those who quit smoking (M = 38.5, SD: 11.32). Similarly, 
ex-smokers in the sample reported benefiting from more 
social support (M = 3.7, SD: 0.64) than their current smoker 
counterparts (M = 3.2, SD: 0.68), but these differences were 
not statistical significant (t(661) = 1.23, p = 0.217).

Discussion

The objective of this study was to contribute to the litera-
ture on smoking by reporting on the prevalence of smoking 
before and during pregnancy and associations with fac-
tors related to smoking and quitting. Women in the sample 
reported a high prevalence of smoking before pregnancy 
(28.4 %), the point prevalence of tobacco consumption 
decreasing to 14.2 % during the gestational period. Approxi-
mately half of those who smoked before becoming pregnant 
quit smoking upon finding out about their pregnancy. This 
quit rate is consistent with the 55 % quit rate during preg-
nancy reported by the US Centers for Disease Control and 
Prevention (CDC) [21]. However, as the majority of those 
who quit smoking during pregnancy relapse early in the 
postpartum period [13], we expect many of these women to 
resume smoking after giving birth.

6 months before pregnancy, self-reported tobacco use 
was less likely among older women, those holding a uni-
versity or higher degree, those reporting higher income lev-
els, and among those who had a stable partner and lived in 
rural areas. Similarly, women having at least one subsequent 
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determine exactly when women quit smoking, whether it 
was early or later in pregnancy.
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implication of our findings is that Romania is lacking smok-
ing cessation programs targeted towards women of repro-
ductive age in general, and pregnant women, in particular. 
The national STOP smoking program, in its current form, 
does not provide specific services for pregnant women. Also, 
national guidelines do not allow use of pharmacotherapy for 
smoking cessation during pregnancy [30]. Furthermore, in 
the last few years, the program has become more difficult to 
access even for non-pregnant users, due to the introduction 
of a 100 RON ($25) program fee. In this context, Romanian 
pregnant women who are willing to quit smoking but are in 
need of additional, specialized support, rely on their social 
network, online resources and/or forums for advice. One 
possible alternative to meet the smoking cessation needs of 
these women would be to adjust the current STOP smok-
ing program by incorporating the recommendations recently 
put forward by the World Health Organization [31] into the 
STOP smoking program’s service offer.

In our sample, women more likely to smoke during preg-
nancy meet the socio-demographics characteristics of the 
most vulnerable population groups—they live in rural areas, 
are single, and have a low education and socio-economic 
level [32], suggesting the presence of socio-economic dis-
parities in smoking [33]. The development and availability 
of free smoking cessation programs specifically targeted to 
pregnant women could significantly increase the number of 
women who cease smoking around and during pregnancy, 
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