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Background. It is well-known that the exposure during pregnancy to lifestyle risk factors can affect thehealth both for the mother and the 
fetus. There are many risk factors for pregnancy, including: smoking, alcohol consumption, sedentary pattern, irregular daily meal serving plan, 
lack of knowledge regarding health prevention. The main objective of our study was to assess the practices, knowledge and attitudes towards 
lifestyle risk behaviors during pregnancy in a group of women from Tirgu-Mures area. Materials and methods. We used a cross-sectional 
study based on a questionnaire, assessingsmoking behavior and lifestyle patterns during pregnancy, on a group of 481 women from the urban 
area (58.84%), as well as from the rural area (41.16%) from Mures county. Results. In the study group, 190 women (39.5%) used to smoke 
before pregnancy; among which 37.36% continued to smoke even after they found out they are pregnant. In the group of pregnant women 
that continued to smoke during pregnancy, we have studied other behavioral factors related to lifestyle, identifying the following: 5,73% have 
been consuming alcohol weekly, 56.33% reduced greatly their physical activity level, 3.63% have been consuming at least 3 cups of coffee 
a day. During pregnancy, 12.72% did not have a regular, daily meal serving plan, and 67.26% was a little or not at all concerned about their 
eating habits. Only 30.9% from the smoking pregnant women group have received information from the family doctor (GP) regarding the risk 
factors of smoking habits, while 38.18% did not receive any information. Conclusions. Behavioral risk factors in pregnancy have to be fol-
lowed closely by the HealthCare System in order to avoid complications for the mother and the child. The best way of accomplishing that is 
through an efficient community intervention.
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Introduction
The presence of risk factors during pregnancy, factors that 
are linked to the lifestyle (e.g. smoking, alcohol consump-
tion, sedentary pattern, not following a regular meal plan) 
represent a well-known threat to the health of the mother 
and fetus.

On the global scale, smoking is considered to be the 
cause of 6 million deaths per year, number that is estimated 
to increase to 8.3 million by 2030 [1]. Smoking cessation, 
at any age, results in lowering the morbidity risk and infant 
mortality risk [2,3].

Smoking during pregnancy represents a phenomenon, 
influenced by a series of factors, as the socioeconomic, so-
ciocultural and psycho-social factors [4]. It has been con-
sidered a major public health issue [5], representing one of 
the few factors with high preventability.

The toxic effect of tobacco is associated to complications 
during pregnancy, giving birth to a dead child, low weight 
at delivery, premature birth, along with other serious im-
plications on the long term health for the mother, as well as 
for the child. Smoking during pregnancy has a downward 

trend in the countries with a high income, but it is strongly 
associated with poverty in the countries with medium in-
comes [5,6].

The teratogenic effect of alcohol is also notorious, al-
cohol consumption during pre-natal period being an im-
portant cause of illness for the future mother, a cause for 
congenital malformations and of development deficit for 
the newborn [7].

As regarding the physical activity level during pregnancy, 
the Department of Health and Human Services (DHHS) 
of the United Stated [8], recommends at least 150 min-
utes of moderate physical activity every week, expressed by 
aerobic exercises. For sports women, in the time anterior 
to the pregnancy, it is recommended to continue practic-
ing sport, providing that the length and the intensity of 
the exercises are adapted according to the progress of the 
pregnancy and as it was recommended by the specialized 
doctor. This should not be a threat for the health of the 
mother and the baby [8].

Other studies have described coffee consumption dur-
ing pregnancy as being a risk factor, directly associated to 
miscarriage and low weight at birth, for a daily consump-
tion of 300 mg. [9,10].
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Beside the lifestyle risk factors described so far, the nu-
trition behavior can become a risk factor for the health of 
the pregnant woman, unless she meets the optimal nutri-
tional needs, quantitative, qualitative and by respecting a 
daily routine for meals. Either in pregnancy, or in the time 
preparing for a pregnancy, the nutritional recommenda-
tions for women are the same that is to wisely choose foods 
based on essential criteria – the nutrient content with a 
high biological value and an appropriate caloric intake 
[11].

A good management of all those behavioral factors of 
lifestyle requires the provision of information for educa-
tional purposes and for health, at a population level, op-
timizing the interventions of fighting against the risk fac-
tors with a negative influence on women of a fertile age, 
through the exposing that the second generation’s health 
is threatened to.

For this purpose, we consider that it is important to 
know the degree of exposure to smoking during pregnancy, 
mainly of those in our area, in association with other risk 
factors with a high potential of being modified (alcohol 
consumption, sedentary lifestyle and coffee consumption), 
and the evaluation of the concern that women have for nu-
trition and the degree in which they received information 
from the physician regarding the lifestyle.

The purpose of the present study was to evaluate the be-
havior toward smoking during pregnancy, in Mures Coun-
ty, and also the behavior regarding alcohol consumption, 
regular physical activity, coffee consumption, the attitude 
toward diet and the degree in which pregnant women from 
the group have received information regarding the conse-
quences of exposing to the behavioral risk factors.

Methods
We have performed a cross sectional study, in October-
November of 2014.

Data collection
The study has included a sample of 481 pregnant women, 
hospitalized inthree maternity hospitals from Mures county. 

They were interviewed based on a questionnaire, in or-
der to evaluate the behavioral risk factors of lifestyle during 
pregnancy, questionnaire administration was performed 
on the basis of sampling convenience.All study partici-
pants were surveyed through interviewer’s direct participa-
tion. The questionnaire was divided into several categories 
following aspects of smoking during pregnancy, socio-de-
mographics, behavioral aspects in lifestyle sphere (alcohol, 
physical activity, coffee consumption, nutrition). In all 
three maternities of Targu Mures County annually are hos-
pitalized, on average, approximately 3500 recently given 
birth mothers. During the period of questionnaire applica-
tion, we interviewed 481 subjects, from a total of 600 re-
cently given birth mothers hospitalized in that period. The 
difference is the result of a refusal rate of approximately 
20% patients. This value of refusal rate is due to situations 

where the patients refused to be questioned, the patients 
could not be interviewed because of health problems or the 
interviewer was not present every time when the interview-
ing would have been possible for patients.

The questions were open type, closed type with ordered 
responses, most of them closed with unordered answers 
and binary questions, with a maximum time necessary to 
complete of 20 minutes. In the questionnaire header the 
patient was informed about the study purpose, anonymity 
and confidentiality of responses.

Statistical analysis
The information obtained from the questionnaire was 
gathered in anAccess data base, and the statistical analysis 
was performed using the IBM SPSS Statistics Base Author-
ized User V 22 Program. In order to analyses the category 
variables expressed by numbers (%), we have used the chi-
square test. The statistical significance was considered for 
the p-values lower than 0.005.

Results
In the studied group, from the 481 women more than 
half were from the urban area (58.84%), while 41.16% 
was represented by women coming from the rural area of 
Mures County. The age average was 29 years old (mini-
mum was 14 years and maximum age 50 years).

In the first stage of the study, we followed the behavior 
towards smoking ofthe women from the sample group, and 
we have identified 190 (39.5%) women that have smoked 
before. 37,36% of those (N=71) have continued to smoke 
even after finding out about the pregnancy. In the rest of 
the study we focused on identifying other behavioral risk 
factor among smoking women, compared to the presence 
of the same factors among women who have ceased smok-
ing after finding out about the pregnancy. The percentage 
of women who consumed tobacco during pregnancy, in-
cluded in the total study group was about 15%.

In table 1 we present the result of an univariate analy-
sis, highlighting how the analyzed risk factors influences 
the continuation of smoking in pregnant women. Weekly 
alcohol consumption during pregnancy has been identi-
fied in 9% of smokers women before pregnancy. Of those 
that are consuming coffee in a higher quantity than 2 cups 
a day, most of them have continued to smoke (78.87%) 
while from pregnant women with low physical activity 
during pregnancy, a high percentage (75.73%) had given 
up smoking. Based on the quantification of the answers 
given by the subjects, we have identified that 40,52 % of 
smokers before pregnancy received poor information con-
cerning the lifestyle risk factors and from these the ma-
jority have continued to smoke (57.74%). Data related to 
attitude towards dietrevealed that among those with low 
concern towards diet, more than half continued to smoke 
(figure1).

Socio-demographic analysis showed that from below 
high school educated women, 87.32% continued smoking 
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in pregnancy while 32.77% have quit smoking (p<0.05) 
and from the housewives were identified61.97% which 
continued smoking (p<0.005).In low-income families, 
percentage of those who gave up smoking when they 
found  out about the pregnancy was lower (25.21%) than 
those who continued smoking during pregnancy (25.21%) 
(p<0.005). Among smokers before pregnancy, 32.1% were 
unmarried and 57.74% of them smoked during pregnan-
cy (p <0.005). The dropout rate of smoking among ru-
ral women was lower (29.41%) and the share of the rural 
women who continued to smoke was 57.74% (p <0.005). 
Another analyzed variable was that of ethnicity, the results 
indicating a lower dropout rate among rroma pregnants 
(5.04%) while 39.43% of them continued tobacco use in 
pregnancy (p <0.005). 

For the data from Table II we applied a multivariate 
analysis to identify how the multitude of risk factors from 
lifestyle sphere and socio-demographic influences the pa-
tient to continue smoking on the gestational period. We 
identified significant values for lack of information from 
health professionals, lack of interest for nutrition, low level 
of education, low family income, lack of employment, ru-
ral origin, marital status (unmarried) and ethnic group, 
which influenced the smokers prior pregnancy to continue 
smoking during it.

Discussions
Adopting a healthy lifestyle by the women of a fertile age 
will assure the health of the future mother and will create 
a proper environment for future pregnancies, so necessary 
to the optimal development of the fetus. Recent studies 
have shown that smoking, alcohol consumption and coffee 
intake during pregnancy threats the health of the mother 
and the child [7].

Smoking in pregnancy is the main risk factor that can 
be modified, and that threats the maternal-fetal health. It 
was estimated that daily exposure to active smoking is, cur-
rently, the cause of 5 million deaths per year, worldwide 
[12], number that is estimated to rise to 10 million deaths 
by 2020 [13]. A representative study, performed in Roma-
nia, by the Ministry of Health, showed that in 2003, at 
a national level, 27% of the women between 15-44 years 
were smokers [14].

Table II. Multivariate association between the behavioral risk fac-
tors and socio-demographic factors, attitudes towards smoking 
and other factors

n=190
Smoking status, n (%)

OR* Confidence intervals P value

Alcohol consump-
tion during preg-

nancy 
1,2 0,1 5,2 p=0,001

Low physical 
activity

0,5 0,18 1,36 p>0,05

Coffee intake > 2 
cups

1,3 1,1 2,29 p=0,01

Lack of  lifestyle 
information from 

the GP
1 1 2 p=0,05

Low concern about 
nutrition

2,34 1,25 4,38 0,0077

Education below 
level of high school

1,92 1,5 5,19 p>0,05

Family income 
under 100 euros/

month
1,32 0,49 3,58 p>0,05

Housewife 1,95 0,84 4,49 p>0,05

Live in rural area 1,28 0,62 2,65 p>0,05

Unmarried 1,67 0,73 3,78 p>0,05

Roma ethnicity 3,66 1,17 11,41 0,0251

* dependent variable (smokers before pregnancy) taken binary, 1- smokers in 
pregnancy; 0 - those who quit

Fig. 1. Daily schedule of smoking women and ex-smokers 

Table I. The influence of risk factors from pregnancy on brfore 
pregnancy smoker pacients 

n=190

Smoking status, n (39,%)

P value

Before 
pregnancy 
smokers, 

n=190

Pregnancy 
smokers, 

n=71

Quitters, 
n=119

Weekly alcohol 
consumption

9 (4,73%) 4 (5,63%) 5 (4,2%) p>0,05

Low physical 
activity

165 (86,84%)
75 

(56,33%)
90 

(75,63%)
p>0,05

Coffee intake > 2 
cups

118 (62,1%)
56 

(78,87%)
62 (52,1%) p>0,05

Lack of  lifestyle 
information from 

the GP 
77 (40,52%)

41 
(57,74%)

36 
(30,25%)

p=0,05

Low concern about 
nutrition

101 (53,15%)
56 

(78,87%)
45 

(37,81%)
p=0,002

Education below 
level ofhigh school

101 (53,15%)
62 

(87,32%)
39 

(32,77%)
p=0,0001

Family income 
under 100 euros/

month
84 (44,21%)

54 
(76,05%)

30 
(25,21%)

p=0.0001

Housewife 65 (34,21%)
44 

(61,97%)
21 

(17,64%)
p=0,0001

Live in rural area 76 (40%)
41 

(57,74%)
35 

(29,41%)
p=0,0001

Unmarried 61 (32,10%)
41 

(57,74%)
20 

(16,88%)
p=0,0001

Rroma ethnicity 34 (17,89%)
28 

(39,43%)
6 (5,04%) p=0,0001
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The most recent data regarding smoking in Romania are 
provided by a study of the Ministry of Health, from 2011, 
Global Adult Tobacco Survey (GATS), that shows a smok-
ing rate of 26.7% (4.85 million inhabitants) in the adult 
population. The prevalence was higher among men than 
among women (37.45% vs. 16.7%). From the total of de-
clared smokers, 24.3% are daily smokers (34.9% among 
men and 14.5% among women), and 2.4% are occasional 
smokers (2.5% men and 2.2% among women) [15]. The 
study targeted the adult and young population, without in-
cluding the segment that represents the pregnant women.

Regional Romanian studies, has been reported a smok-
ing rate of 24% among pregnant women, following a study 
on a sample of 160 pregnant women, hospitalized in 3 ma-
ternity hospitals from Bucharest [16], while another study 
from a different city of Romania, Brasov, on a larger sample 
of subjects (N=23139) estimated the same smoking rate of 
24% in pregnancy [17]. In 2008, the study performed by 
Meghea et al, with women of 18+ women, hospitalized in 
2 clinics in Cluj-Napoca, has shown that 26% of the sub-
jects smoked before pregnancy, but ceased smoking during 
pregnancy, while 15% of them continued to smoke during 
pregnancy [18].

By comparison, a study performed in Poland, on a sam-
ple group of 136 pregnant women, has identified a smok-
ing rate of 25-30%. The rate increased to 33-41% after 
measuring the cotinine level from the saliva [19].

Also, in the project „Increasing Capacity for Tobacco 
Research in Hungary”, 2008-2013, the percentage of 
women that reported not to have ceased smoking after 
finding about pregnancy was 26.13% [20].

Pregnancy represents an ideal moment to cease smok-
ing, considering that 20-45% of the smoking women cease 
to smoke when finding out they are pregnant [21].

Our study, performed on 481 subjects, has highlighted 
a 14.76% prevalence for smoking during pregnancy, value 
close to the one obtained by Meghea et al [18], but we 
included in the study the analysis of other behavioral risk 
factors and socio-demographic factors.

Among them stand out: coffee consumption as a factor 
of influence on the smoking ongoing, and mentioned in 
other studies that is appreciated by women especially in 
the socialization context and development of interpersonal 
relationships [7].

Low levels of education and lack of information re-
ceived through health service providers are added to the  
risk factors list which favors the continuing of smoking in 
pregnancy.

Attitudes towards food intake both quantitatively and 
qualitatively but also in terms of respecting a schedule of 
serving meals showed a link with attitudes toward smoking 
by thefact that the concerned women to a greater extent 
of healthy lifestyle through nutrition are those who aban-
doned smoking with the appearance pregnancy.

We also highlighted a great influence of socio-demo-
graphic factors, meaning that socio-demographic dis-

advantage is inversely related to smoking cessation. The 
percentage of women who quit smoking is lower among 
disadvantaged socio-economic class, most women belong-
ing to this category continue smoking in pregnancy.

The difference between the values we obtained, com-
pared to similar studies performed in other European 
countries comes from the fact that our sample is not rep-
resentative at a national level, including only the newborn 
moms hospitalized in the three main maternities from 
Mures area.

As regarding the other behavioral factors with potential 
of being modified and that can do harm the health of the 
mother and child, the consumption of alcohol and cof-
fee, the negligence towards the diet, the lack of sufficient 
knowledge for protecting the health, were more frequent 
reported among pregnant women that did not cease smok-
ing during pregnancy, compared to those who smoked only 
before pregnancy ante ceased smoking during pregnancy. 
As regarding the lowering of the physical activity level and 
the attitude towards activity, the situation in the smoking 
group was similar to the one in the group of ex-smokers.

Actuality of the approached subject is maintained as 
long as smoking rates in pregnant women is high and 
continues to threaten the maternal-fetal health. Knowing 
the magnitude of this phenomenon and its variations over 
time can optimize interventional programs to combat the 
most important preventable risk factor for maternal and 
child health but also for the other associated risk factors by 
interventional measures adapted to these associations and 
socio-demographic conditions favoring the phenomenon 
studied.

Because the risk factors were more frequent among the 
smoking women, we consider that a global management 
of the risk behavior should be adopted, rather that isolated 
measures for one or more risk factors. For a better evalua-
tion of the prevalence of risk factors during pregnancy, we 
consider it is necessary to extend the study in our area, to 
a higher number of women, and also in other areas of our 
country, through a national project of evaluating the risk 
behavior during pregnancy. Those studies can be the start-
ing point for the community interventions for fighting the 
risk factors that threat the health of the mother and child.

Conclusions
Due to the high potential of preventability of all the 
risk factors linked to lifestyle, that were identified in our 
study, the role of informing the young women, that pre-
pare themselves to become mothers, must make a priority 
come-back in the health care provider’s agenda, through 
the general practitioners, midwifes or nutritionists and di-
eticians, in order to avoid complications and to maintain 
the health of the mother and fetus. It is a real challenge for 
the individual, the family and the society as well, to find 
the best methods of community intervention in order to 
reduce risks factors of lifestyle. 
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