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Abstract

Objective: The objective of this study was to determine whether the psychosocial, behavioral and obstetrical
factors influences the risk of spontaneous preterm birth (SPTB) in a Romanian population.

Methods: We performed a prospective case-control study on 248 women with singleton live births, 120 with
preterm delivery and 128 with term birth. We used a questionnaire for social and demographic characteristics,
behavioral factors, housework, employment and obstetrical history, including current pregnancy.  Data about
labor, delivery type and neonatal outcome were collected from medical charts.

Results: Education, marital status, maternal height, weight gain, infection during pregnancy and especially
obstetrical history were strongly related to preterm birth. The risk for recurrent premature birth was of approximately
twelve times higher (OR 12,362; 95% CI: 2.88-53.09). We have not obtained statistical significance regarding
behavioral factors, excepting passive smoking and the number of alcohol drinks. No significant association was
found between employment during pregnancy, living and working conditions, potentially stressful events in pregnancy
and preterm birth.

Conclusions: Our results indicate that socio-demographic factors and obstetric history are strong predictors
for spontaneous preterm delivery in our population. Contrary to the studies conducted so far, smoking, household
characteristics and stressful events during pregnancy have not influenced the SPTB risk.

Rezumat: Influenţa factorilor psihosociali, comportamentali şi obstetricali asupra riscului
                 spontan de naştere prematură într-un grup populaţional din România

Obiectiv: Obiectivul acestui studiu a fost acela de a determina influenţa factorilor psihosociali,
comportamentali şi obstetricali asupra riscului de naştere prematură spontană (NPS) într-un grup populaţional
din România.

Material şi metodă: Am efectuat un studiu prospectiv de tip caz-martor pe 248 de femei cu sarcină monofetală
în evoluţie, 120 care au născut prematur spontan şi 128 care au născut la termen. Acestea au fost invitate să
completeze un chestionar referitor la caracteristicile sociale şi demografice, factorii comportamentali, efectuarea
muncii la domiciliu, statutul de angajat şi istoricul obstetrical, inclusiv al sarcinii actuale. Datele despre naştere,
travaliu şi parametrii neonatali au fost colectate din documentele medicale.

Rezultate: Nivelul educaţional, starea civilă, înălţimea, creşterea în greutate, infecţiile în timpul sarcinii
şi, în special, istoricul obstetrical au fost puternic asociate cu naşterea prematură. Riscul naşterii premature
recurente a fost de aproximativ douăsprezece ori mai mare (OR 12,362; 95% CI: 2,88-53,09). Nu am obţinut
semnificaţie statistică în ceea ce priveşte factorii comportamentali, cu excepţia fumatului pasiv şi a numărului de
pahare de alcool consummate pe zi. Nu s-a constatat o asociere semnificativă între statutul ocupaţional în timpul
sarcinii, condiţiile de viaţă, evenimentele cu un potenţial stress psihic în timpul sarcinii şi naşterea prematură.

Concluzii: Rezultatele obţinute indică faptul că factorii socio-demografici şi istoricul obstetrical sunt
asociaţi cu naşterea prematură spontană în grupul populaţional studiat. Contrar studiilor efectuate până acum,
fumatul, condiţiile de viaţă şi evenimentele potenţial stresante din timpul sarcinii nu au influenţat riscul de NPS.

Cuvinte cheie: naştere prematură spontană; factori socio-demografici; factori comportamentali;
factori de risc ocupaţionali; istoricul obstetrical.
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Introduction

Prematurity continues to be the most
important source of neonatal mortality and the second
cause of death in children under 5 years of age (1).
Premature birth is a complex phenotype, with a
presumed etiology and not completely known
pathogenesis. The various molecular mechanisms
involved in the preterm birth process seem to be
influenced by a wide range of environmental,
biological, clinical, genetic and epigenetic factors (2).

Currently, there is a limited understanding of
the mechanisms controlling the moment of birth and,
at the same time, the way that genetic variance and
exposure to environmental triggers disrupts these
mechanisms (3). Beside the pathogenesis that is
difficult to elucidate, spontaneous premature birth
appears to be driven by a combination of risk factors
with additive and enhancing effects. Psychosocial,
demographic and behavioral characteristics, working
conditions, and obstetrical history are possible risk
factors that can interact and initiate SPTB (4).

An important step in addressing this
pathology is to improve the SPTB classification,
containing as many phenotypic variables and
subcategories as possible (5). The main trend is to
develop an optimal classification system, based on
maternal and fetal characteristics, delivery features
and placental examination. This will allow an
individualized approach and a therapeutic course to
prevent initiation of premature labor (6).

However, in approximately half of the cases
of premature delivery we cannot find an evident risk
factor (7). The dynamic environmental and behavioral
changes over time may be responsible for some of
the disparities existing in SPTB (8). Considering that
the presumed environmental risk factors do not have
a uniform distribution across all population groups,
determining the phenotypic characteristics of a
particular population can help define that population
(9).

The objective of this study was to determine
whether socio-economic and behavioral
characteristics, clinical features and obstetrical factors
are associated with spontaneous preterm birth risk in
a Romanian population.

Materials and methods

Study design

We conducted a prospective case-control
study of pregnant women admitted in Obstetrics-
Gynecology I Clinic Cluj-Napoca for a 24 months
period. Singleton gestation, live birth and delivery
between 24 weeks 0 days and 36 weeks 6 days
(inclusive) following the spontaneous onset of labor
or indicated for PPROM for cases and delivery
between 37 weeks 0 days and 41 weeks 6 days
(inclusive) for controls were the inclusion criteria.
Exclusion criteria were multiple pregnancies, the ones
with known aneuploidy or lethal fetal anomalies and
with maternal or fetal conditions associated with
preterm delivery or often requiring early delivery of
the baby.

Definition of Variables

Patient data were collected through chart
reviews and patient questionnaires. After recruitment,
a questionnaire was administered to the patient which
included the following categories of variables:

· socio-demographic characteristics
(maternal and paternal age, marital sta tus,
geographical place of origin, education level, height,
weight gain);

· behavioral factors (alcohol and tobacco
use),

· living conditions (monthly income per
household, housing characteristics - number of rooms,
number of people living at the same residence),

· potential stressful events during pregnancy
(death of a close relative or a friend, separation from
partner, gender violence, moving to another home,
loss of work, including the partner),

· occupational risk factors (working hours,
standing position, shift work, loads carrying, contact
with radiation, biological substances, heavy metals,
job satisfaction, partners working status),

· obstetrical history including outcome of all
prior pregnancies and dates of termination,
information about current pregnancy and its
complications.

The influence of psychosocial, behavioral and obstetrical factors on spontaneous preterm birth risk in a Romanian
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Data about labor (type, indications,
membrane status, and induction method), delivery type
and indications for cesarean section and neonatal
outcome (sex, weight, length, neonatal complications,
admission to intensive care unit, etc.) were collected
from medical charts.

Statistical analysis

Using the SPSS 24 statistical software we
performed the statistical analysis. The observations
were evaluated qualitatively and in the case of the
qualitative and ordinal variables the absolute and
relative frequencies were calculated. We used the
÷˛ test, Somer’s d and Kendall in the tau-b form
(ordinal variables), using the Bonferroni’s p-value
adjustment option, for comparisons between the study
group and the control group. Given that some of the
quantitative variables were not normally distributed,
the mean +/- standard deviation and median (quartile
1 - quartile 3) values were rendered as descriptive

parameters. Student’s t test in the case of normally
distributed variables and non-parametric tests (Mann-
Whitney and Wilcoxon) for the others, were used for
comparisons between the two groups.

The intensity of the correlation between the
variables was evaluated by the Kendall and Spearman
coefficients for ordinal variables and through the
Pearson’s one for scale variables. In the case of
variables with significant differences between the two
groups, the odds ratio and the confidence interval
were calculated by running the logistic binary
regression. Significance was considered at a value
of p <0.05.

Results

We analyzed data collected by questionnaires
and medical records from 120 women with
spontaneous preterm delivery, representing the study
group, and from 128 women with term delivery
included in the control group.

Characteristic Group p value OR 
(95%CI) 

SPTB 
(N=120) 

Term birth 
(N=128) 

 

Maternal age, ya 29.99 ± 4.95 
 

30.46 ± 3.93 
 

0.314  

Paternal age, ya 33.5 ± 7.11 
 

33.27 ± 4.74 
 

0.446  

Place of origin 0.880  

Marital status 0.014 0.579 
(0.36-0.93) 

Unmarried, n 9 (7.5%) 7 (5.5%)  
Cohabitation, n 18 (15%) 5 (3.9%)  
Married, n 93 (77.5%) 115 (89.8%)  
Divorced, n 0 (0%) 1 (0.8%)  

Education 
0.004 0.488 

 (0.32-
0.76) 

<High school, n   13 (11.2%) 4 (3.2%)  
High school, n 38 (32.8%) 28 (22.4%)  
>High school, n   65 (56%) 93 (74.4%)  
Prepregnancy body 
weight, kga 

62.69 ± 13.78 
 

60.41 ± 9.03 0.541  

Weight gain, kga 11.55 ± 6.05 
 

15.7 ± 5.32 
 

0.000 0.875 
(0.82-0.93) 

Height, cma
 163.57 ± 6.06 

 
166.03 ± 5.7 

 
0.001 0.93 

(0.89-0.97) 
 

Tabel 1. Baseline characteristics of women who had a SPTB and women who delivered at term

a Mean and standard deviation
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Analysis of the baseline and demographic
characteristics revealed a uniform distribution
between the two groups in terms of parental age and
geographical place of origin. There were statistically
significant differences between the two groups
regarding marital status, education level, maternal
height and weight gain during pregnancy. (Tabel 1)

In assessing the living conditions and
socioeconomic status we found that the monthly
income per household was lower for patients in the

study group compared with controls, but there were
no differences in terms of housing characteristics.
Active smoking and alcohol consumption during
pregnancy were not linked to the SPTB risk, but
passive exposure, in a case of a smoker partner and
the number of drinks per day in preterm birth group
reached statistical significance. For potentially
stressful events occurring during pregnancy, there
were no significant difference between the groups.
(Tabel 2)

Characteristic Group p 
value 

OR 
(95%CI)

SPTB 
(N=120) 

Term birth 
(N=128) 

 

Household rooms, nb 3 (2 – 3.75) 3 (2 - 4) 0.508  

No.of 
persons/householdb 

3 (2 - 4) 3 (2 -3) 0.260  

Living with the partener 0.088  
No 5 (4.2%) 1 (0.8%)  
Yes 115 (95.8%) 127 (99.2%)  
Household income, ronb

 2450 (1600 - 4000) 4000 (3000 - 5350) 0.000 1 
(1-1) 

Smoking in the months preceding pregnancy 0.464  
Number of 
cigarettes/day before 
pregnancy, nb

 

6.5 (3.25 - 10) 10 (5 - 15) 0.015 0.888 
(0.81-0.98)

Smoking during pregnancy 0.248  
Number of 
cigarettes/day in 
pregnancy, nb 

6 (3 - 8) 10 (3 - 10) 0.332  

Passive smoking 0.05 1.719 
(0.99-2.97)

No 76 (63.3%) 95 (74.8%)  
Yes 44 (36.7%) 32 (25.2%)  
No. glasses / day - tea, 
coffee, caffeine, nb 

1 (1 - 2) 1 (1 - 2) 0.974  

Alcohol consumption 0.343  
No. of drinks/day, nb

 1 (1 - 2) 1 (0 - 1) 0.043 7.234 
(0.94-
55.97) 

Moving into another 
house 

 0.096  

Death of a relative  0.167  
Death of a close friend   0.981  
Gender violence  0.963  
Partner separation  0.076  
Unemployment  0.948  

Partner's unemployment  0.304  

 

Tabel 2. Living conditions and behavioral factors in women with SPTB and term birth

b Median (interquartile range)
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Tabel 3. Obstetrical history, including the current pregnancy, of women who delivered preterm and women
with term delivery

PTB, preterm birth
a Mean and standard deviation
b Median (interquartile range)

Characteristic Group p 
value 

OR
(95%CI)

SPTB 
(N=120) 

Term birth 
(N=128 

 

No. of previous 
pregnancies, na 

1.45 ± 1.56 
 

0.81 ± 1.03 
 

0.001 1.48 
(1.19-1.84)

Previous term births, 
na 

0.57 ± 0.99 
 

0.54 ± 0.74 
 

0.512  

Previous preterm 
births, na 

0.21 ± 0.47 
 

0.02 ± 0.13 
 

0.000 12.362
(2.88-53.09)

First trimester 
abortions, na 

0.59 ± 0.99 
 

0.26 ± 0.65 
 

0.002 1.685
(1.19-2.39)

Second trimester abortions, n 0.001  
0 110  126  
1 9  0   
2 1  0   
Time interval between 
pregnancies, mb 

24 (12.25 - 60) 31.5 (15.25 - 65) 0.478  

Gestational age at first 
prenatal visit, wkb 

6 (5 - 8) 6 (6 - 8) 0.067  

No. of prenatal visits, 
nb 

7 (5 - 9) 10 (8 - 12) 0.000 0.801
(0.73-0.88)

Modalitatea de ob?inere a sarcinii 0.948  
Hospital admission during pregnancy, n 0.000 6.555

(3.19
13.46)

No 74 (61.7%) 116 (91.3%)  
Yes 46 (38.3%) 11 (8.7%)  
Cause of admission, n 0.000  
Imminent abortion / 
PTB 

22 (45.8%) 5 (17.2%) 0.188 
(0.07-0.

PPROM 9 (18.8%) 9 (31%) 0.472
(0.41-0.54)

IUGR  0 (0%) 0 (0%)  

Gestational 
hypertension 

1 (2.1%) 1 (3.4%)  

Diabetes 1 (2.1%) 1 (3.4%)  
Cervical 
incompetence 

5 (10.4%) 5 (17.2%) 0.48 
(0.42-0.55)

Other causes 10 (20.8%) 8 (27.6%)  
Gestational age at 
admission, wkb 

26 (22 – 31.25) 20 (7 - 38) 0.982  

Cervical cerclage, n 0.003 0.471
(0.41-0.54)

No 112 (93.3%) 126 (100%)  
Yes 8 (6.7%) 0 (0%)  
Cervical lenght assessment, n 0.031 1.998

(1.06-3.77)
No 89 (74.2%) 109 (85.2%)  
Yes 31 (25.8%) 19 (14.8%)  
Presence of pathogens in cervical secretion, n 0.000 3.133

(1.87-5.25)

Andreia Paraschiva Preda



      26     Obstetrica }i Ginecologia

When we analyzed the reproductive history,
first and second trimester abortions and a history of
premature birth had a statistically significant effect
on SPTB. On the other hand the time interval between
pregnancies, gestational age at first prenatal visit, type
of pregnancy instalation, mode and type of delivery
had no effect. Women in the study group were more
often hospitalized, particularly for imminent abortion
/ premature birth, premature rupture of membranes
and cervical insufficiency according to admissions
diagnoses collected from observation sheets. They
have also been more often measured the cervical
lenght through transvaginal ultrasound and cervical
cerclage placed. Statistical significance also had the
identification of pathogens in cervical secretion or
elevated C-reactive protein values.

Discusions

Our study identified a series of
epidemiological and clinical factors that can influence
a woman’s risk of premature birth. The results
obtained overlap with the existing data in the literature
regarding marital status (10) and educational level
(11). Socio-economic conditions, housing
characteristics or potentially stressful situations (loss
of work, moving to another dwelling, the death of a
relative or friend, gender violence, etc.) have not
influenced the risk of SPTB in our population,
contrary to studies conducted so far (12,13).

Patients in the study group had an average
height and weight gain during pregnancy lower than
controls. Nutritional status during pregnancy might
affect preterm birth (14). Currently, it is considered
that a pre-conceptional BMI and a considerably
weight gain during pregnancy exerts a protective
effect on spontaneous premature birth, but an
increased risk for indicated preterm delivery in case
of maternal-fetal pathology (preeclampsia, diabetes,
etc.) (15).

Although smoking during pregnancy is a
known risk factor, especially for extreme prematurity
(16), we did not obtain statistically significant data.
Instead, passive smoking in women with a smoker
partner increased the risk of premature birth by about
1.7 times. Also, a higher number of alcohol drinks

consumed is associated with a seven-fold increase
in SPTB risk, but the statistical power is limited due
to the very wide confidence interval.

Obstetrical history, consisting in other
pregnancies that have been completed by abortion
or SPTB, appears to lead to a nearly 1.5-fold increase
in the risk of giving birth to a preterm child. First and
second trimester abortions are possible risk factors
for SPTB, as confirmed by existing studies (17). Even
if the confidence interval is very wide, our results
indicate a risk of approximately twelve times higher
for recurrent premature birth (OR 12,362; 95% CI:
2.88-53.09). These data illustrate the research
published in the literature, confirming the strong
relationship that exists between a previous
spontaneous preterm delivery and the risk of giving
birth to a premature baby later in life (18).

Women who delivered prematurely had
fewer prenatal controls and multiple hospital
admissions during pregnancy. On the other hand, they
benefited more often of cervical lenght ultrasound
measurement and cervical cerclage placement. The
results emphasize once again the role of a proper
prenatal care, with identification of potential risk
factors whose effect can be modified (6).

Genital tract infection seems to be implicated
in approximately 25-40% of SPTB cases (19).
Detection of a pathogen agent in cervical secretion
increased about three times this risk in our study.
Also, C-reactive protein values were significantly
elevated in the study group. This confirms the
infectious/inflammatory mechanism, commonly
incriminated in the pathogenesis of  preterm labor
(20).

The pathological activation of labor occurs
after a complex interaction of different mechanisms
(21). The existence of an inversely proportionate
relationship between the number of phenotypic
features and gestational age at birth is supported by
ongoing research in this area (22). These is way,
establishing as many predisposing factors as possible
can improve ante and prenatal patient counseling.

The analysis of environmental triggers that
we considered in this paper provided data that
confirmed or, in some cases, were opposite to the
existing literature. Because there is an increasing
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number of presumed risk factors, their interaction can
lead to a failure to establish the cause with certainly
and complex phenotypic patterns of premature birth
have been proposed. A system that takes into account
antenatal maternal and fetal factors (eg, infectious
pathology, cervical changes, polyhydramnios),
premature labor initiation (e.g. PPROM, bleeding,
advanced cervical dilatation), and changes in
paraclinical tests (eg inflammatory markers,
histopathological examination of fetal annexes) was
suggested (6,22). Following the same pattern, a
phenotypic classification based on the correlation of
maternal, fetal, placental factors, and on those related
to labor initiation and the mode of delivery was
proposed (23). However, the predictive value of this
patterns has not yet been established. Early detection
of pregnant women at high risk of premature birth
remains a challenge (24) and further research using
larger patients cohorts are needed.

The strength of this study is represented by
the multitude of epidemiological, clinical and
paraclinical variables that we considered with
potential role in PTB determinism. On the otherhand
the results are restricted to singleton preterm births
in one maternity hospital and cannot be extrapolated
to the entire country population.

The results obtained within this study
underlines the importance of maternal and clinical
characteristics (socio-demographic factors, obstetrical
history, quality of antenatal care, inflammatory
markers) in predisposition to spontaneous preterm
birth. In addition to traditional classifications, maybe
a complex phenotypic pattern of premature birth
would allow better prenatal care, better information
on maternal and fetal risks, and adequate prophylactic
measures. Therefore, individualized approaches
adapted to Romanian population that allows efficient
intervention are needed.
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