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Summary. Objective: We aim to study possible associations between lifestyle, socio-economic aspects, educa-
tion and dietary habits during pregnancy and both the incidence of premature deliveries and anthropometric 
characteristics of newborns in different ethnic Romanian populations. Methods: This is a cross-sectional, 
questionnaire-based retrospective study applied on puerperal women from Tirgu-Mures, Romania. Anova 
and Kruskall Wallis were the statistical tests used. Results: Deficient intake of dairy products was found in 
the Romani women (69.50%), of red meat in Romanians (23.20%), of white meat in Hungarians (83.40) and 
Romanians (77.50%), of fish and eggs in Romani (91.30%) and Hungarian women (89.6%), of vegetables 
in Hungarian (93.80%) and the Romani women (91.3%) and of whole grain cereals in Romanian (93.40%) 
and Hungarian (95.50%) women. The water intake below the daily needs was found in 49.30% of Roma-
nian women, 47.60% of Hungarian women and 100% of Romani women. An increased consumption of to-
bacco (p<0.0032) and alcohol (p<0.0169) was observed in the Romani women group. The level of education 
(p<0.0001) and the income (p< 0.0001) was significantly lower in the Romani women. The group of Romani 
women had a higher risk for a premature birth (p<0.0013). Conclusions: The Romani pregnant women pre-
sented a deficient diet and an inappropriate lifestyle for pregnancy. A group of Romani women who had 
newborns with a smaller birth weight and premature births was identified.
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O r i g i n a l  a r t i c l e

Introduction

Nutrition during pregnancy affects both maternal 
and fetal health state, but also the ulterior development 
of the child and young adult (1). A low quality diet 
during pregnancy has been associated with mother’s 
weight excess, preeclampsia, premature delivery and 
even loss of pregnancy (2). Unhealthy alimentary hab-
its of the mother during pregnancy affects the weight 

at birth of the newborn, parameter that it is associated 
with the frequency of chronic diseases of fetal origin 
developed during the child’s future adult lifetime (3-
5). These include arterial hypertension, coronary heart 
disease, diabetes mellitus and problems associated to 
bone matrix formation (6-12).

An experimental nutritional study on pregnant 
rat females showed that a low-protein diet it is cor-
related with an increased incidence of reduced weight 
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at birth for their cubs and with increase of the blood 
pressure, along with development of impaired glucose 
tolerance when they reach maturity. Similar results 
were obtained on guinea pigs and sheep. Same study 
showed that severe starvation of pregnant animals also 
generated small weight at birth and obesity and glu-
cose intolerance when they became adults (9).

The mother’s diet it is not the only factor that can 
influence the fetal intrauterine growth, on which the 
metabolic and endocrine status of the mother, umbili-
cal blood flow and placental metabolism and transfer, 
respectively have also an important role (9).

There are studies which aimed to discover a cor-
relation between the diet of the pregnant women and 
the results of newborns at birth (14-16). These have 
showed that a low-nutrients maternal diet due to high 
consumption of aliments rich in saturated fats, refined 
sugar and sodium has been associated with an increase 
of the frequencies of premature delivery and small 
weight and length at birth of newborns, respectively. 
On the contrary, a maternal diet rich in fruits, vegeta-
bles and whole grain cereals has been correlated with 
a reduced incidence of premature delivery and with 
higher weight and length at birth of the newborns 
(15-20).

In most of the studies, correlations have been 
made between diets based on one type of foods or nu-
trients and their influence on the maternal health and 
weight gain during pregnancy, but also on the anthro-
pometric parameters of newborns. However, different 
aliments are not consumed separately and therefore, 
for evaluating the entire diet an evaluation of the di-
etary habits is needed.

Our objective is to study possible associations 
between lifestyle, socio-economic aspects, education 
and dietary habits during pregnancy and both the in-
cidence of premature deliveries and anthropometric 
characteristics of newborns, in different ethnic Roma-
nian populations.

Methods

This cross-sectional study was carried out in Tir-
gu Mures region on a period of twelve months, from 
March 2015 to March 2016, on one sample of 1275 

puerperal women from three different maternities that 
serve the entire county: Obstetrics-Gynecology Clin-
ic I of the Tirgu Mures Emergency Clinical County 
Hospital, Obstetrics-Gynecology Clinic II and the 
Nova Vita Medical Center of Tirgu Mures.

Our study was carried in an area of three ethnic 
populations (Romanians, Hungarians and Romani) 
and followed the local and ethnic particularities, from 
a socio-economical, educational, nutritional and be-
havioral perspective. Classifying the patients into 
standard diet types (omnivorous, Mediterranean, veg-
etarian) was hard to accomplish but pointing out the 
regional and ethnic particularities confers originality 
to this study.

The study protocol was approved by the Ethics 
Committee of University of Medicine and Pharmacy 
Tirgu Mures and the study was conducted in accord-
ance with the Helsinki Declaration.

The including criteria in this study were: pregnant 
women from the Mures county admitted for delivery, 
written consent of puerperal women for participating 
in the study and complete filling out of the question-
naire that we have distributed to them.

The parameters followed in pregnant women 
were: age, ethnicity, body mass index (BMI) before 
pregnancy, weight gain during pregnancy, presence of 
a risky lifestyle behavior (tobacco consumption, daily 
consumption of more than two cups of coffee, weekly 
alcohol consumption, unbalanced diet, lack of home 
cooking), information regarding alimentation during 
pregnancy, the level of education, and the socio-eco-
nomic status.

We have detailed the nutritional behavior start-
ing from the diet profile during pregnancy (intake of 
dairy products, red meat, white meat, fish and eggs, 
fats, fresh fruits, fresh vegetables, leguminous plants, 
walnuts and seeds, pasta, cereals and bread, water and 
other liquids) and dietary informations received from 
the family physician or other sources.

The parameters followed in newborns were: 
weight for length score for boys, weight for length 
score for girls, weight for age score for boys, weight for 
age score for girls, length for age score for boys, length 
for age score for girls, APGAR score (median, range), 
premature delivery (< 37 gestational age). We inter-
preted these parameters according to WHO standards.
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All of these data were recorded using a question-
naire approved by the Ethics Committee of The Uni-
versity of Medicine and Pharmacy of Tirgu Mures, 
after an informed consent was signed by the patients.

For the statistical analysis data were entered into 
Microsoft Office Excel and for inferential statistics the 
GraphPrism soft has been used. Kolmogorov-Smirnov 
test was used to asses the normal distribution of data. 
The applied statistical test was Anova for establishing 
the statistically significant difference for normally dis-
tributed continous variables. Kruskall Wallis test was 
used for variables with a non gaussian distribution. In 
both cases we applied Tukey test as post hoc test. We 
considered statistically significant if p<α=0.05.

Results

The average age in our sample was 30±5 years 
old, the lowest being encountered in Romani preg-

nant women (22±4.33 years). The repartition based on 
ethnicity showed that our group included 64.07% Ro-
manian women, 30.50% Hungarian women while the 
Romani women were in a percentage of 5.41%. In the 
Romani population it has been observed a lower aver-
age weight gain during pregnancy, compared with the 
other two ethnic groups (13.22 ± 5.192 kg compared 
with 15.76 ± 5.606 kg for Romanian and 14.37 ± 4.526 
for Hungarian ethnic groups) but without exceeding 
the optimal weight gain minimal limit (Table 1).

By evaluating lifestyle behavioral factors dur-
ing pregnancy, a significantly increased consumption 
of tobacco and alcohol was observed in the Romani 
women group, compared to the Romanian and Hun-
garian ethnic groups (p<0.0032 and p<0.0169).

The level of education was significantly lower for 
92.7% of the Romani women (p<0.0001). None of the 
Romani women had a university degree, while 58.0% 
of Romanian women and 47.30% of the Hungarian 
women had a University degree.

Table 1. Characteristics of pregnant women in relation to ethnicity

Maternal characteristics Romanian Hungarian Romani p-value

Age (years) a817, b389, c69 30±5 30±5 22±5 < 0.0001

Body Mass Index (kg/m2) a811, b389, c69 22±4 22±4 22±4 0.6813

Total weight gain (kg) a774, b362, c60 15.76±5.606 14.37±4.526 13.22±5.192 < 0.0001

Length (cm) a811, b389, c69 164.8±6.129 163.6±6.870 160.5±7.654 < 0.0001

Tobacco (no / %) (use during pregnancy) 232 (28.4) 116 (29.8) 33 (47.8) 0.0032

Coffee (no / %) (>2 cups per day during pregnancy) 63 (7.7) 33 (8.5) 6 (8.7) 0.8775

Alcohol use (no / %) 24 (2.9) 9 (2.3) 6 (8.7) 0.0169

Beverages (soda type) with sugar and CO2  

a727, b341, c60
213 (29.29) 60 (17.59) 15 (25.00) 0.0002

Water and liquids a219, b63, c6 108 (49.3) 30 (47.6) 6 (100) N/A

Not cooking at home a808, b383, c66 9 (1.1) 0 (0) 0 (0) N/A

Education

≤8 classes (no / %) (+professional schools) 134 (16.4) 98 (25.2) 64 (92.7) < 0.0001

High school (no / %) 209 (25.6) 107 (27.5) 5 (7.2) 0.0015

University school (no / %) 474 (58.0) 184 (47.3) 0 N/A

Without information regarding proper diet from 
health care providers a805, b389, c66

452 (56.1) 220 (56.5) 57 (86.3) < 0.0001

Social income a703, b356, c60

Low (no / %) (<70 and 70-110 Euro) 162 (23.0) 102 (28.6) 51 (85.0) < 0.0001

Moderate (no / %) (330-1100 Euro) 502 (71.4) 248 (69.7) 9 (15.0) < 0.0001

High (no / %) (>1100Euro) 39 (5.6) 6 (1.7) 0 N/A
a= the number of Romanian woman; b= the number of Hungarian woman; c= the number of Romani woman; N/A= not applicable
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Also, statistically significant differences regard-
ing familial monthly incomes were observed, with the 
lowest levels at Romani ethnic group (85%), compared 
to the other two groups (Table 1).

After analyzing the dietary behavior during preg-
nancy for the three ethnic groups, we observed the fol-
lowing: a deficient intake of dairy products was found 
in the Romani women (69.50%), of red meat in Roma-
nians (23.20%), of white meat in Hungarians (83.40%) 
and Romanians (77.50%), of fish and eggs in Romani 
(99.30%) and Hungarian women (89.6%), of vegeta-
bles in Hungarian (93.80%) and the Romani (91.30%) 
women and of whole grain cereals in Romanian 
(93.40%) and Hungarian (95.50%) women. A water 
intake below the daily needs was found in 49.30% of 
Romanians, 47.60% of Hungarians and 100% of Rom-
ani women, respectively (Table 2). Following food ex-
cesses, differentiated on groups, it has been noticed an 

increased red meat and processed foods consumption 
by the Romani women (p<0.0001), a high intake of 
processed meat products by the Romani and Hungar-
ian ethnic groups (p<0.0001), and sweet foods, chips, 
fries and pasta excesses in the Romani pregnant wom-
en group (p<0.0001). Fats’ consumption was higher 
in the Hungarian ethnic group (p<0.0001), while car-
bonated drinks were consumed in higher amounts by 
the Romanian and Romani groups, compared to the 
Hungarian ethnic group.

The fewest information regarding optimal dietary 
behavior during pregnancy, as much as the physicians 
are concerned, were observed in the Romani ethnic 
group, significantly different to the Romanian and 
Hungarian groups (p<0.0001) (Table 2).

After analyzing the newborn characteristics, it has 
been found that weight for age score at birth was sig-
nificantly lower, especially in Romani boys (p<0.0328).

Table 2. Diet pattern in relation to ethnicity

Poor Diet Pattern no (%) Romanian no (%) Hungarian
no (%)

Romani
no (%)

p-value

Diaries a775, b386, c69 311 (40.1) 127 (33.0) 48 (69.5) < 0.0001

Red Meat a775, b380, c69 180 (23.2) 66 (17.4) 9 (13.0) 0.0184

White Meat a775, b380, c69 601 (77.5) 317 (83.4) 48 (69.5) 0.0104

Fish and Eggs a763, b386, c69 623 (81.6) 346 (89.6) 63 (91.3) 0.0005

Fats a769, b386, c69 111 (14.4) 60 (15.5) 12 (17.4) 0.7440

Fresh Fruits a778, b386, c66 757 (97.3) 383 (99.2) 66 (100) N/A

Fresh Vegetables a769, b383, c69 760 (98.8) 383 (100) 69 (100) N/A

Legumes a772, b386, c69 667 (86.4) 362 (93.8) 63 (91.3) 0.0006

Nuts and Seeds a769, b383, c69 492 (63.9) 222 (57.9) 39 (56.5) 0.0937

Pasta a727, b341, c60 407 (55.9) 235 (68.9) 45 (75) < 0.0001

Total cereals and bread a640, b293,c48 598 (93.4) 281 (95.5) 33 (68.7) < 0.0001

Excess Diet Pattern no (%)

Red Meat a775, b380, c69 75 (10.33) 21 (5.52) 15 (21.73) < 0.0001

White Meat a769, b386, c69 21 (2.73) 6 (1.55) 3 (4.34) 0.2742

Canned foods a763, b386, c69 110 (14.41) 79 (20.46) 18 (26.08) 0.0042

Processed Meat a769, b386, c69 288 (34.45) 234 (60.62) 48 (69.56) < 0.0001

Sweets a772, b386, c69 539 (69.81) 235 (60.88) 60 (86.95) < 0.0001

Chips and fried potatoes a769, b386, c69 168 (21.84) 78 (20.20) 51 (73.91) < 0.0001

Fast Food a763, b386, c69 69 (9.04) 21 (5.75) 3 (4.34) 0.0540

Fats a763, b386, c69 51 (6.68) 69 (17.87) 6 (8.69) < 0.0001

Pickles a775, b386, c69 122 (15.74) 76 (19.68) 12 (12.39) 0.2416

Pasta a769, b383, c69 51 (6.63) 18 (4.69) 15 (21.73) < 0.0001
a= the number of Romanian woman; b= the number of Hungarian woman; c= the number of Romani woman; N/A= not applicable
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Length for age score at birth was significantly 
lower (p<0.0001) in Romani and Romanian new-
borns, com-pared to the Hungarian newborns, both 
for girls and boys. Weight for length score of newborns 
did not show differences regarding ethnic groups but 
1.14% of Hungarian boys and 0.87% Romanian girls 
had a too low weight at birth. Premature delivery has 
been noticed with a higher frequency in the Romani 
group, compared to the Romanians and Hungarians 
(p<0.0013) (Table 3).

Discussion

In 2015, in Southern USA, a study similar to 
ours, enrolling a women population of different races 
(Americans, Europeans, Africans), has been published 
by Colón-Ramos U et al, showing a direct correlation 
between different types of diets during pregnancy with 
the dimensions of newborns at birth. They also rec-
ommended the continuation of their research with a 
more complex study which should follow the nutrients 
composition of the foods consumed by the pregnant 
women, along with the analysis of both socio-ecologic 
and genetic aspects for every racial type (20).

An important study, carried out in Hungary by 
Balasz et al (21) on a sample of 9040 mothers, com-
paratively on those of Hungarian and Romani ethnic-
ity, has associated the weight of newborns at term with 
socio-demographic aspects and biological data of the 
mothers. The results were similar to those obtained 
by us, the Romani newborns weighing on an average 
less than the non-Romani newborns (p<0.001, 95% 

CI=30.51-108.83). The mothers who had smoked dur-
ing pregnancy had newborns with the highest weight 
difference at birth (-327.3 g), followed by those with 
a reduced level of education (-296.4 g) and those of 
Romani ethnicity (-288.7 g). In 2016, Dolle IM et al 
(22) have published a review of 4368 scientific arti-
cles, represented by observational studies from which 
they took into consideration lifestyle, socio-economic 
factors, environmental factors and different factors 
related to pregnancy in pregnant women originating 
from countries with average and high incomes. They 
have concluded that young pregnant women who have 
a lower level of education or do not follow general 
health advices seem to have a higher risk for an inad-
equate food intake. Also, they established that a thor-
ough research methodology it is required for a better 
understanding of the interaction mechanisms between 
lifestyle related behavioral factors and dietary pattern 
in pregnancy.

Chia AR et al (23) have conducted in 2016 a 
study on a women population from Asia and identified 
three diet types practiced by women during pregnancy. 
First type of diet it is based on vegetables, fruits, white 
rice and it was associated with a reduced incidence of 
both premature delivery (7.60%) and reduced new-
born dimensions at birth (13.40%) while regarding the 
other two diet types, in which sea fruits, pasta, dairy 
products and processed meat were more prominent, 
no correlations have been found with the birth results. 
In 2016 a transversal study (24) has been conducted 
in the Northern Ghana searching for possible correla-
tions between the alimentation during pregnancy and 
dimensions of newborns at term. From the obtained 

Table 3. Newborns characteristics in relation to ethnicity

Newborns characteristics Romanian Hungarian Romani p-value

Weight for Length score Boys a237, b105 0.07 (1.1) -0.19 (1.14) 0 0.0491

Weight for Length score Girls a268, b118 -0.07 (0.87) 0.13 (0.85) 0 0.0326

Weight for Age score Boys a361, b157, c34 0.11 (1.0) 0.17 (0.92) -0.37 (0.9) 0.0328

Weight for Age score Girls a409, b200, c27 -0.06 (1.03) -0.03 (0.91) 0.03 (1.1) 0.8337

Length for Age score Boys a354, b158, c70 -0.04 (0.92) 0.08 (1.25) -0.51 (0.95) < 0.0001

Length for Age score Girls a383, b232, c54 -0.15 (0.87) 0.07 (1.11) -0.36 (0.8) < 0.0001

Apgar score (Median, Range) 9 (2 - 10) 9 (3 - 10) 9 (5 - 10) < 0.0001

Premature delivery (no / %) (<37 weeks gestational age) 76 (11.03) 61 (16.01) 28 (22.04) 0.0013
a= the number of Romanian woman; b= the number of Hungarian woman, c= the number of Romani woman
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results there were identified two types of dietary pat-
terns in pregnant women, one based on a healthy ali-
mentation through a diverse diet (traditionally dishes 
from maize, rice, fruits, vegetables, meat, eggs, wa-
ter) and an unhealthy one due to high consumption 
of sweets, carbonated drinks, energizing chocolate 
drinks, traditional sweetened drinks and ice cream. 
Compar-ing these two diet types it has been shown 
that the in-cidence of low-weight at birth newborns 
was reduced in the group of pregnant women that had 
a healthy diet (p<0.001).

Similar to data described in the literature (25-29), 
data from our region showed that reduced intake of 
animal proteins was seen in Romanian and Hungarian 
women, with the mention that, for the Romanian sub-
jects, an appropriate intake of fish-derived proteins was 
noted. Fibers’ deficit was identified in all three ethnic 
groups while an excess of red and processed meat was 
discovered in Romani and Hungarian groups. Water 
intake was suboptimal for all subjects, with an excess 
of carbonated drinks evidentiated in the Romanian 
and Romani groups. For the Romani women’s new-
borns significantly smaller anthropometric values were 
identified, when compared with the newborns of the 
other ethnic groups.

Lifestyle education and information on the risks 
associated with unhealthy lifestyles are extremely im-
portant in general, also having an impact on women’s 
behavior during pregnancy and Romania is making 
efforts in this regard. Adapting health education pro-
grams to ethnic minorities’ particularities should be 
included in the strategy of prevention and manage-
ment of risk factors during pregnancy.

The study should be continued by enrolling a larg-
er number of subjects to increase the strength of the 
results and to get new information on behavior during 
pregnancy.

Conclusions

In the context of the analyzed factors in our study, 
the Romani pregnant women presented a deficient 
diet and an inappropriate lifestyle for pregnancy, while 
between the Romanian pregnant women, representa-
tives of the majority population, and Hungarian preg-

nant women no significant differences were noted. The 
prevalence of small-weight newborns from mothers 
with a balanced dietary behavior was reduced. Analyz-
ing lifestyle socio-economical, educational and nutri-
tional parameters, a group of Romani women who had 
newborns with a smaller birth weight and premature 
births was identified.
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