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Epidemiological and chronological profile of preterm
birth in the region of Monastir (Tunisia) between
1994 and 2012
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ABSTRACT Data about the profile and risk factors of premature births in Tunisia are scarce. The objective of
this study was to describe the epidemiological profile of preterm births in Monastir, Tunisia, and to study the
chronological trends of associated factors over the years 1994-2012. A population-based study was conducted
using data from the regional births database on all deliveries in public maternity units. The overall prevalence of
preterm births among the 161 116 deliveries in the 19-year period was 5.60% (95% Cl: 5.13%-6.07%). The rate of
preterm births and of adequate prenatal care increased significantly over the study period. Extremes of maternal
age (<19 and = 35 years), having a twin pregnancy and the occurrence of complications during pregnancy were
significant predictors of prematurity in the final regression model. Efforts should be made to improve the quality
of health care in the region, especially for high-risk pregnancies.

Caractéristiques épidémiologiques et chronologiques des naissances prématurées dans la région de
Monastir (Tunisie) entre 1994 et 2012

RESUME Les données sur les caractéristiques des naissances prématurées et leurs facteurs de risque sont
rares en Tunisie. La présente étude avait pour objectif de décrire les caractéristiques épidémiologiques des
naissances prématurées a Monastir (Tunisie), et d'étudier les tendances chronologiques des facteurs associés
entre 1994 et 2012. Une étude en population a été menée a l'aide de données issues de la base de données
des naissances régionale incluant tous les accouchements ayant eu lieu dans des maternités publiques. La
prévalence globale des naissances prématurées pour 161116 accouchements sur cette période de 19 ans était de
5,60 % (ICa 95 % : 5,13 %-6,07 %). Le taux de naissances prématurées et de soins prénatals adéquats a augmenté
de maniere significative au cours de la période de I'étude. L'dge extréme de la mére (< 19 ans ou 2 35 ans),
une grossesse gémellaire et la survenue de complications pendant la grossesse étaient des facteurs prédictifs
importants de prématurité dans le modele de régression final. Des actions devraient étre menées pour améliorer
la qualité des soins de santé dans la région, notamment pour les grossesses a haut risque.
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Introduction

Preterm labour—defined as delivery
occurring before 37 weeks of gestation
(259 days)—is a major determinant
of neonatal mortality and has long-
term adverse health outcomes (1—4).
Compared with term infants, preterm
infants have higher rates of cerebral
palsy, mental retardation, sensory im-
pairments, dysfunction in cognitive
areas (e.g. attention, visual processing,
academic progress) and respiratory
illnesses in later life (5,6). Causal vari-
ables include medical conditions of the
mother and of the fetus, environmental
exposure and socioeconomic and cul-
tural factors (1).

In developed countries the rate of
prematurity ranges from 5% to 7% of
live births. However, these rates are
estimated to be substantially higher in
developing countries (1). In Tunisia,
despite the activities of the national
perinatology programme, data about
the profile and risk factors of prema-
ture births are scarce (7). The aim of
this study was to describe the epide-
miological profile of preterm births in
the region of Monastir and to study
the chronological trends of associ-
ated factors over a period of 19 years
(1994-2012).

Study design and sample

A retrospective population study was
conducted using data from the period
January 1994 to December 2012 con-
cerning births at the public maternity
facilities of the region of Monastir. Ac-
cording to data from the Moroccan
National Statistics Institute, the gov-
ernorate of Monastir in 2013 had a
population of 542 100 inhabitants (8).
Women of childbearing age (15-49
years) accounted for about 28% of
this population. The study included all
newborns aged from 24 to 43 gestation
weeks.

Data collection

Data for this study were collected from
the births register which was established
by the Department of Preventive Medi-
cine and Epidemiology at the University
Hospital of Monastir. This register was
implemented in 1990 and all deliveries
that occur in the different public health
facilities of the region are recorded in
the database. The facilities include a
university maternity unit (tertiary—care
level), 2 regional ones (secondary-care
level) and 7 peripheral maternity units
(primary-care level).

Midwives in each maternity unit
record information in the register
about: woman'’s obstetric history
(maternal age, parity, interpregnancy
interval, pregnancy complications);
current pregnancy and prenatal
care (gestational age, twin pregnan-
cies, prenatal visits); and newborn
characteristics (prematurity, weight,
malformations). To avoid missing
data, midwives receive periodic train-
ing on the quality of data collection.
Members of the Department of Pre-
ventive Medicine and Epidemiology
make regular visits to maternity units
to supervise midwives and ensure the
quality of data collection.

Definitions
For this study preterm delivery was
defined as birth before 37 weeks ges-
tational age (259 days of gestation).
Gestational age was estimated based on
the last menstrual period and/or ultra-
sound assessment prior to 12 weeks of
pregnancy. We considered the age of
viability to be 24 weeks (7,8). Preterm
births were also subdivided according
to gestational age (9) into: extreme
prematurity (< 28 weeks); severe pre-
maturity (28-31 weeks); moderate
prematurity (3233 weeks); and near
term (34-36 weeks).

Low birthweight was defined as
a birthweight of < 2.5 kg (10). Preg-
nancy complications, especially those
following complications that require
special care, were premature rupture

La Revue de Santé de la Méditerranée orientale

of membranes and eclampsia. New-
born malformations were visible new-
born malformations detected during
delivery.

Advanced maternal age was defined
asage > 35 years at delivery (11); young
maternal age was defined as age < 19
years at delivery (12). Prenatal care was
considered as adequate if the minimum
of number of antenatal visits was 4
and the 7 quality criteria were fulfilled
(13,14). We defined interpregnancy
interval as the interval from the first
birth until the estimated date of the last
menstrual period before the second
pregnancy, expressed in completed
months (15). Parity was the number of
pregnancies carried to 28 weeks (16)
and multiparity was defined as parity >
4(17).

Data analysis

Statistical analyses were performed
using SPSS, version 17.0. Univariate
analyses were used to identify factors
associated with preterm delivery. The
chi-squared test was used to assess
significance for categorical variables.
The risks of preterm birth were ex-
pressed as odds ratio (OR) with 95%
confidence intervals (CI). A P-value <
0.0 was considered to be statistically
significant.

Multivariate stepwise logistic
regression was performed to identify
the determinants of preterm birth. In
this model, variables with a univariate
test value < 0.25 were included. The
final returned variables were those sig-
nificant at the level of 5%. To describe
the chronological profile, we used the
Spearman (r) correlation test.

Prevalence of preterm births

Data were analysed from 161 116
deliveries in the public maternity
facilities of Monastir over the study
period 1994-2012. Over the 19-

year period, the overall prevalence of
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preterm births was 5.60% (95% CI:
5.13%-6.07%) (9023 deliveries) with
1.6% of deliveries occurring prior to
33 weeks. The distribution of overall
deliveries included in the study ac-

cording to gestational age is presented
in Table 1.

The preterm birth rate increased sig-
nificantly from 4.8% in 1994 to 7.2% in
2012 (P <0.001) (Figure 1). However,
the proportion of births from pregnan-
cies with short interpregnancy interval
decreased significantly from 30.7% in
1994 to 21.6% in 2012 (P < 0.001)
(Figure 2). Similarly, the proportion of
births in women with adequate prenatal
care increased significantly from 50.2%
in 1994 to 79.8% in 2012 (P < 0.001)

(Figure 3).

Characteristics of preterm
birth

The mean maternal age of preterm ba-
bies was 28.9 (SD S.5) years and 17.5%
of women had an advanced age (> 35
years) age. The mean parity was 2.4 (SD
1.5) and 32.3% of women were primipa-
ras. Almost all the women (96.5%) had
made at least 1 prenatal visit and 66.7%
on average had received adequate pre-
natal care.

Among preterm deliveries, 6776
(75.1%) were vaginal deliveries and
2247 (24.9%) were caesarean sec-
tion deliveries; 4692 preterm infants
(52.0%) had a low birth weight (< 2.5
kg).

The results of the univariate
analyses of factors associated with
preterm birth are displayed in Table 2.
Maternal factors significantly associ-
ated with increased risk of preterm
birth were: extremes of maternal age
(< 19 or > 3§ years); primiparity or
multiparity; and short interpregnancy
interval (< 24 months). Women with
inadequate prenatal care were more
exposed to the risk of preterm delivery
(crude OR 1.19; 95% CI: 1.06-1.17).
A male fetus was also at higher risk
of preterm birth (ORc 1.07; 95%
CI: 1.02-1.13). Mothers who had a
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Table 1 Distribution of deliveries in the Monastir region of Tunisia according to

infant’s gestational age, 1994-2012
Variable

Extreme prematurity (< 28 weeks)
Severe prematurity (29-31 weeks)
Moderate prematurity (32-33 weeks)
Near term (34-36 weeks)

Term

Total

No.
644
806

1128

6 445

152 093
161 116

%
0.4
0.5
0.7
4.0

944
100.0

twin pregnancy were more likely to
have earlier labour (ORc 12.43; 95%
CI: 11.1-14.0). ). Data on newborn
malformations and pregnancy com-
plications identified from the register
were also significantly associated with
preterm birth.

8
7 4
6 -
54

%

4 4
34
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14
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Regression analysis of risk

factors for premature birth

Table 3 shows that the risk factors for
premature birth in the final regression
model were extremes of maternal ages
(P < 0.001); twin pregnancy (adjusted
OR 2.12; 95% CI: 1.45-3.10); and
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Figure 1Trends of premature births in the region of Monastir, Tunisia, 1994-2012
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Figure 2 Trends of births in which mother had short interpregnancy interval (< 24
months) in the region of Monastir, Tunisia, 1994-2012
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Figure 3 Trends of births in which mother received adequate prenatal care
(minimum 4 antenatal visits plus 7 quality criteria met) in the region of Monastir,

Tunisia, 1994-2012

occurrence of complications during
pregnancy (ORa 1.85; 95% CI: 1.74—
1.96).

Discussion

This study aimed to provide an estimate

of the preterm birth rate in the region of
Monastir in Tunisia. We also identified
the determinants of preterm births and
their trends in the region over a period
of 19 years. The data were derived from
the births register of the Department
of Preventive Medicine and Epide-
miology at the University Hospital of
Monastir. The database had a number
of benefits, as it provided data for this
population study without the selection
bias of hospital studies. It also had some
limitations, such as collecting data only
on deliveries in public sector facilities
and the lack of data on subsequent
pregnancies. However, the proportion
of deliveries outside the public sector
are less than 10% for private clinics and
less than 19 for home-birth deliveries in
the region (18,19). Although we used
a large database our results cannot be
extrapolated to the whole country. They
may be used as guidance for our country
and for other North African popula-
tions with the same ethnic origin (Arab
Berber) and cultural features. Another
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limitation of the database was the lack
of data on the women'’s socioeconomic
and behavioural factors (smoking, al-
cohol, drug abuse) and these are also
factors that may influence the risk of
premature births.

According to the World Health
Organization, preterm birth is a ma-
jor determinant of neonatal mortality
and morbidity and has long-term ad-
verse consequences for health (20). It
represents one of the most significant
problems in perinatology and is of con-
cern in both developed and developing
countries. Preterm birth rates have been
reported to range from 5% to 7% of live
births in some developed communities
but are estimated to be substantially
higher in developing countries (1,21).
The prevalence of preterm birth varies
widely by country all over the world.
In this study, the prematurity rate was
estimated at 5.60%. This result in one
region of Tunisia is lower in comparison
with other north African countries; for
example, 8% in Morocco and 6.7% in
Libya (22.23).

Preterm birth rates, as an indicator
of maternal and perinatal health, reflect
health disparities between regions. In
Tunisia, the preterm birth rate increased
significantly from 1994 to 2012. This
increase could be explained by the great
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changes that have taken place in the
lifestyles of Tunisian women over this
period (such as working outside the
home and marriage at older ages), but
also to improvements in the quality
of prenatal care and the success of na-
tional prevention programmes (such
as screening for fetal and maternal
conditions requiring early induction of
delivery) (16). Indeed, during the last
decade, we noticed that the rate of ad-
equate prenatal care also increased. As
a result, risk factors for prematurity are
being identified earlier. This trend was
also highlighted in high-income coun-
tries such the United States of America
and Japan. According to the vital sta-
tistics of Japan, the preterm birth rate
has increased significantly from 4.1% in
1980 to 5.8% in 2007. This finding was
explained differently and improvements
in reproductive health technology were
believed to be the major contributor to
this trend (24).

The determinants for preterm de-
livery in our population that were iden-
tified in univariate analysis were twin
pregnancy, extremes of maternal age,
interpregnancy interval, sex of newborn
and newborn malformations. Twin
pregnancy remained significantly asso-
ciated with preterm delivery even after
adjustment in the multivariate model.
In fact, according to international sta-
tistics, nearly 60% of twins are preterm
births and about 40% of twin births will
lead to spontaneous labour before 37
weeks of gestation (3). This observation
underlines the importance of follow up
for high-risk, multiple-gestation preg-
nancies.

Extremes of maternal age (< 19
years and > 35 years) were also identi-
fied as risk factors of prematurity in
the final model, a finding which is in
concordance with several other studies
(25-27). Silveira et al, using the data
of a birth cohort study which included
all hospitals births in Pelotas, Brazil,
found that young maternal age was an
important risk factor, probably due to
biological immaturity of the mother
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Table 2 Factors associated with prematurity: results of the univariate logistic regression analysis

Variable

Maternal age (years)
20-34
19
235
Parity
2-3
1
>3
Interpregnancy interval (months)
224
<24
Prenatal care
Adequate
Inadequate
Sex
Female
Male
Twin pregnancy
No
Yes
Malformations
No
Yes
Complications
No
Yes
Birthweight
Normal weight
Low birth weight
Macrosomia
Type of delivery
Vaginal delivery
Forceps delivery

Caesarean section

Total Preterm births
No. No. %
129 460 7188 79.7
3413 256 2.8
28 243 1579 17.5
75878 4284 475
52223 2914 32.3
33015 1825 20.2
123 483 6731 74.6
37512 2292 254
105 949 5775 64
55068 3248 36
78786 4232 46.9
82330 4791 531
143 900 7 453 82.6
17 216 1570 174
160 882 8930 98.9
234 93 1.1
160 819 8992 99.6
297 31 0.4
133243 4136 45.8
19 334 4692 52
8539 195 2.2
137 593 6588 73
4189 152 1.7
19 334 2283 25.3

Crude OR 95% ClI P-value

<0.001
1
1.24 1.17-1.54
1.78 1.17-1.98

<0.001
1
1.29 1.23-1.35
3.48 1.33-8.63

0.003

1
112 1.03-1.21

<0.001
1
1.10 1.06-1.16

0.04

1
1.07 1.03-1.13

<0.001
1
1.68 1.59-1.78

<0.001
1
217 1.49-3.16

<0.001
1
2.3 1.58-3.34

<0.001
1
3.46 2.88-4.17
1.76 0.61-2.92

<0.001
1
349 1.58-4.57
9.19 755-10.9

OR = od(ds ratio; Cl = confidence interval.

(25). Delbeare et al, using data ob-
tained from a regional population-
based perinatal database in Brussels,
reported that older maternal age was
an independent risk factor for adverse
pregnancy outcomes including very
preterm birth (26).

According to the literature, women
with a short interpregnancy interval are
at increased risk of preterm delivery

(28). During the study period the
proportion of pregnancies with short
interpregnancy interval decreased, pre-
sumably as a consequence of the high
educational level of Tunisian women
and the promotion of contraception
use as part of family planning strate-
gies. However, interpregnancy interval
was not identified as a determinant of
preterm birth.

Giving birth to a male fetus was as-
sociated with preterm birth in the uni-
variate analysis but not in the multiple
regression analysis. Lao et al. has con-
firmed this result in their study of Chi-
nese women with singleton pregnancies
and concluded that carrying a male fetus
is an independent risk factor for sponta-
neous preterm labour and preterm birth
at 34-36 weeks of gestation (29).

T g1 G2 L)l Al
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Table 3 Factors associated with prematurity: results of the multivariate logistic

regression analysis

Variables Adjusted OR 95% Cl P-value
Twin pregnancy <0.001
No 1
Yes 212 1.45-3.10
Maternal age (years) <0.001
20-34 1
<19 1.28 1.21-1.36
Z 35 1.32 1.14-1.52
Complications <0.001
No 1
Yes 1.85 1.74-1.96

OR = odds ratio; Cl = confidence interval.

Ahigher risk of preterm birth among
newborns with congenital anomalies was
observed in the crude analyses, but was
no longer significant after adjustment
for other factors. In fact, previous stud-
ies reported that infants with congenital
anomalies such as neural-tube defects are
more likely to be delivered preterm (3).

In our study, maternal complica-
tions during labour (premature rupture

of membranes and eclampsia) were
identified as determinants of preterm
delivery. This result was found in other
studies that reported higher rate of preg-
nancy complications in women with
preterm births (30).

A relationship between prenatal
care and prematurity risk has been
identified in the literature (31,32).
An American study found that
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women without prenatal care faced
up to a 7 times greater risk of preterm
birth compared with those attending
75% to 100% of recommended visits
(29). However, other studies doubted
the effectiveness of prenatal care for
preventing prematurity (24). In our
study, we noticed a significant increase
of the proportion of women receiving
adequate prenatal care over the 19-year
study period, which probably reflects
improved knowledge about and inter-
est in prenatal care among pregnant
women.

| Conclusions S

Early induced deliveries may be una-
voidable for some conditions. However,
the results of our study show that we
need to enhance the management of
multiple pregnancies and pregnancies at
the extremes of maternal ages to reduce
the rate of spontaneous prematurity in
this region.

Competing interests: None declared.
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