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ABSTRACT

OBJECTIVE: The antenatal features of pregnancies affect the incidence of preterm births. This retro-

spective study from Trakya University of Northwestern Turkey, describes antenatal factors involved in

preterm births at 26-32 weeks of pregnancy and compares with those involved in preterm births at 33-

36 weeks. 

STUDY DESIGN: The records of preterm births at 26-32 weeks (earlier preterm births, n=419) and at

33-36 weeks (later preterm births, n=158) during the years 2002-2010 were reviewed and the demo-

graphic, obstetric and medical features were evaluated retrospectively. The data was expressed as num-

bers and percentages and analyzed by SPSS 20.0. 

RESULTS: Iron supplementation [OR 0.27 (0.16-0.45), p=<0.001], short cervix [OR 9.12 (2.09-39.73)

p=0.003] and infection [OR 2.6 (1.2-5.6) p=0.014] were important factors in the emergence of earlier

preterm births which occurred at the rate of 1.4%. 

CONCLUSIONS: Earlier preterm births at 26-32 weeks of pregnancy, which compose an obstetric issue,

are associated with several antenatal risk factors such as nutrition, cervical problems and infections in

Northwestern Turkey. 
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Introduction

The World Health Organization defines preterm birth
(PTB) as birth before 37 completed weeks of gestation, re-
gardless of fetal weight. There is a burden of 15 million PTBs
occurring annually worldwide, which leads to about one mil-
lion neonatal deaths (1,2,3). The earlier PTBs before 33 com-
pleted weeks of gestation carry particular importance with
high perinatal morbidity and mortality. Therefore, to charac-
terize PTB associated local and even time-dependent antena-
tal risk factors, is of great significance in prevention. Being
aware of the antenatal risk factors may lead to avoid these fac-

tors by taking preventive measures such as smoking cessation,
treating infections and others.

The objective of our study performed at Northwestern
Turkey, was to define regional antenatal features of preterm
births which might differ between the earlier ones at 26-32
weeks and the later ones at 33-36 weeks, and also to analyze
them with respect to the type of onset of labor. 

Material and Method

The PTBs which occurred at Trakya University of
Northwestern Turkey between January 2002 and December
2010, were analyzed in this study. During this time period, to-
tally 29841 live births were encountered in the Northwestern
Turkey. The study data included only the PTBs with live-born
neonates and was obtained from neonatal intensive care unit
(NICU) of Trakya University. Pregnancies with fetal anom-
alies and multiple pregnancies were excluded. The PTBs were
grouped as earlier PTBs at 260/7-326/7 weeks of pregnancy
(EPTBs) and later PTBs at 330/7-366/7 weeks of pregnancy
(LPTBs). The antenatal records of EPTBs (n=419) and LPTBs
(n=158) were evaluated retrospectively and the antenatal fac-
tors involved were also analyzed according to the type of labor
onset, as spontaneous PTB (SPTB), medically indicated PTB
(MIPTB) and PTB with premature rupture of the membranes
(PROMPTB). The study was approved by the local ethic com-
mittee (TÜTF-GOKAEK 2014/32).
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Gestational age determinations of the PTBs based on last
menstrual period correlated with ultrasound measurements.
The socio-demographic data included maternal age, educa-
tion, marital status, prenatal care, iron (Fe) intake, body mass
index (BMI) and smoking. 

Adolescent pregnancy was defined as maternal age being
<19 years old. Education was categorized as ≤8 years and > 8
years. Marital status was accepted as single if non-legally mar-
ried. Prenatal care was considered to be regular when there
were at least 5 regular visits during antenatal period. The ma-
ternal Fe intake was based on self-report. BMI was calculated
by dividing the pre-pregnancy body weight by the square of
height (kg/m2) and classified as underweight (<18.5), normal
(18.5-24.9), overweight (25-29.9) and obese (≥30). Smoking
was also based on maternal self-report.

Hypertension was defined as blood pressure ≥140/90
mmHg on two or more occasions before or during pregnancy
with or without proteinuria (≥ 0.3gr/24 hours). The other med-
ical disorders were glucose intolerance (Gestational diabetes
and preexisting diabetes mellitus) and goiter with hypothy-
roidism. History of recurrent spontaneous abortions (≥2 abor-
tions) was extracted from the medical charts.

Third trimester bleeding due to sonographically diagnosed
placental problems (placenta previa, placental abruption), in-

fections (urinary tract infection and chorioamnionitis with C-
reactive protein >12 mg/L), PPROM (preterm premature rup-
ture of the membranes before 37 weeks), short cervix (<25
mm), maternal anemia (hemoglobin values <10.5 gr/dL) were
some other clinical features recorded.

Results were expressed as numbers and percentages (%)
and compared with univariate analysis. Then odds ratios (OR)
(95% confidence interval-CI) were calculated with multivari-
ate logistic regression. The data obtained from this study was
analyzed by SPSS 20.0 (IBM SPSS Inc., Chicago, IL, USA).
p<0.05 was considered as statistically significant.

Results 

The data on antenatal features related to PTBs is presented
in table 1. The incidence of adolescent pregnancies was 9.1%
in the group with PTB at 26-32 weeks (EPTB) and 4.4% in the
group with PTB at 33-36 weeks (LPTB) (p>0.05). Lower ma-
ternal educational level (≤8 years) was significantly more
common in the EPTB group (37% vs 24.1%) (p=0.003).
However, the association of education with EPTBs was not
significant in the multivariate analysis. The incidences of
smoking were 18.6% and 20.3% in EPTB and LPTB groups
respectively (p>0.05). Among the EPTBs 7.4% of the mothers
were single and this was significantly higher than the 1.3%

Univariate analysis Multivariate logistic regression

EPTBs(n=419)

n (%)

LPTBs (n=158)

n (%)

p OR 95%CI p

Age 0.169 - - -

20-34 y 325 (77.6) 127 (80.4)

<19 y 38 (9.1) 7 (4.4)

≥35 y 56 (13.4) 24 (15.2)

Education ≤8 years 264 (63.0) 120 (75.9) 0.003 0.839 0.528 – 1.335 0.459

Smoking, yes 78 (18.6) 32 (20.3) 0.655

Single, yes 31 (7.4) 2 (1.3) 0.009 2.608 0.574 – 11.853 0.214

BMI <0.001

Normal (18.5-24.9) 128 (30.5) 30 (19.0) 1 Reference category

Overweight (25-29.9) 241 (57.5) 123 (77.8) 0.510 0.313 – 0.829 0.007

Obese (≥30) 50 (11.9) 5 (3.2) 3.214 1.138 – 9.081 0.028

Regular antenatal care, yes 303 (72.3) 114 (72.2) 0.969 - - -

Recurrent abortion ≥2,  yes 44 (10.5) 11 (7.0) 0.197 - - -

Previous premature birth, yes 45 (10.7) 15 (9.5) 0.662 - - -

Short cervix, yes 34 (8.1) 2 (1.3) 0.005 9.123 2.095 – 39.731 0.003

Fe intake, yes 241 (57.5) 134 (84.8) <0.001 0.271 0.163 – 0.451 <0.001

Anemia, yes 143 (34.1) 41 (25.9) 0.060 1.329 0.844 – 2.091 0.219

Infection, yes 70 (16.7) 9 (5.7) 0.001 2.605 1.210 – 5.606 0.014

Placental problems, yes 49 (11.7) 7 (4.4) 0.013 2.712 1.153 – 6.379 0.022

Hypertension in pregnancy, yes 99 (23.6) 32 (20.3) 0.388 1.506 0.914 – 2.479 0.108

Other maternal diseases, yes 25 (6.0) 12 (7.6) 0.602 0.948 0.422 – 2.129 0.898

Table 1: Comparison of demographic and clinical features of preterm births at 26-32 weeks and 33-36 weeks 

EPTBs: Earlier preterm births (at 26-32 weeks), LPTBs: Later preterm births (at 33-36 weeks)
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rate observed among the LPTBs (p=0.009), but the impact of
being single on EPTB was not significant in the multivariate
analysis. Regarding BMI, the ratio of overweight mothers was
significantly lower in the EPTB group (57.5% vs 77.8%)
(p<0.001), but the ratio of obese mothers was significantly
higher (11.9% vs 3.2%) (p<0.001). Taking normal BMI as ref-
erence, the OR values for the association of being overweight
and obese with EPTB were 0.51 (0.31-0.82; p=0.007) and 3.2
(1.13-9.08 p=0.028 respectively, appearing to be strongly sig-
nificant. The rates of regular antenatal care, history of recur-
rent abortion and previous PTB were not significantly differ-
ent between the EPTB and LPTB groups. Short cervix was ob-
served at a significantly higher rate in the EPTB group, com-
pared to the LPTB group (8.1% vs 1.3%) (p=0.005). The as-
sociation of short cervix with EPTB was also significant [OR
9.12 (2.09-39.73) p=0.003]. Fe intake was significantly less
among the EPTBs in comparison with LPTBs (p<0.001) and
it showed significant association with EPTBs in the multivari-
ate analysis [OR 0.27 (0.16-0.45) p<0.001]. Anemia was
found in 34.1% of EPTBs. Infection was present in 16.7% of
EPTBs, which was significantly higher than the 5.7% rate

present in the LPTBs (p=0.001). In the multivariate analysis,
the association of infection with EPTB was also significant
[OR 2.6 (1.21-5.60) p=0.014]. Third trimester bleeding due to
sonographically diagnosed placental problems was observed
in 11.7% of EPTBs, compared to 4.4% in LPTBs, where the
difference was statistically significant (p=0.013). In the multi-
variate analysis, the association of placental problems with
EPTB was significant as well [OR 2.7 (1.15-6.38) p=0.022].
There wasn’t any significant difference between EPTBs and
LPTBs regarding hypertension in pregnancy (23.6% vs
20.3%, p>0.05) or other maternal disorders such as goiter and
diabetes (6% vs 7.6%, p>0.05).  

These antenatal features of PTBs were analyzed according
to type of onset of labor in table 2. As observed, among the
SPTBs and PROMPTBs, adolescent pregnancies were more
common in the EPTB group (10% and 9.7% respectively)
compared to the LPTB group (3.6% and 5.1% respectively), al-
though not statistically significant; whereas among the
MIPTBs, 20.2% of the EPTBs had advanced maternal age
(≥35 years). Furthermore, in 32.9% of spontaneous EPTBs and

SPTBs 

(n=195)

p

MIPTBs 

(n=158)

p

PROMPTBs 

(n=224)

pEPTBs

(n=140)

n (%)

LPTBs

(n=55)

n (%)

EPTBs

(n=114)

n (%)

LPTBs

(n=44)

n (%)

EPTBs

(n=165)

n (%)

LPTBs

(n=59)

n (%)

Age 0.291 0.796 0.503

20-34 y 111 (79.3) 45 (81.8) 83 (72.8) 34 (77.3) 131 (79.4) 48 (81.4)

<19 y 14 (10.0) 2 (3.6) 8 (7.0) 2 (14.2) 16 (9.7) 3 (5.1)

≥35 y 15 (10.7) 8 (14.5) 23 (20.2) 8 (18.2) 17 (10.3) 8 (13.6)

Education 0.042 0.671 0.013

≤8 years 46 (32.9) 10 (18.2) 43 (37.7) 15 (34.1) 66 (40.0) 13 (22.0)

>8 years 94 (67.1) 45 (81.8) 71 (62.3) 29 (65.9) 99 (60.0) 46 (78.0)

Smoking, yes 23 (16.4) 12 (21.8) 0.377 11 (9.6) 6 (13.6) 0.468 44 (26.7) 14 (23.7) 0.658

Single, yes 9 (6.4) 1 (1.8) 0.287 6 (5.3) 0 (0.0) 0.187 16 (9.7) 1 (1.7) 0.048

BMI 0.001 0.117 0.043

Normal (18.5-24.9) 43 (30.7) 8 (14.5) 28 (24.6) 8 (18.2) 57 (34.5) 14 (23.7)

Overweight (25-29.9) 76 (54.3) 45 (81.8) 70 (61.4) 34 (77.3) 95 (57.6) 44 (74.6)

Obese (≥30) 21 (15) 2 (3.6) 16 (14) 2 (4.5) 13 (7.9) 1 (1.7)

Regular antenatal care, yes 113 (80.7) 44 (80.0) 1.000 86 (75.4) 34 (77.3) 0.973 104 (63.0) 36 (61.0) 0.906

Recurrent abortion ≥2,  yes 17 (12.1) 5 (9.1) 0.723 7 (6.1) 4 (9.1) 0.501 20 (12.1) 2 (3.4) 0.093

Previous premature birth, yes 11 (7.9) 5 (9.1) 0.776 15 (13.2) 5 (11.4) 0.761 19 (11.5) 5 (8.5) 0.517

Short cervix, yes 22 (15.7) 1 (1.8) 0.007 1 (0.9) 0 (0.0) 1.000 11 (6.7) 1 (1.7) 0.191

Fe intake, yes 85 (60.7) 48 (87.3) <0.001 67 (58.8) 40 (90.9) <0.001 89 (53.9) 46 (78.0) 0.001

Anemia, yes 37 (26.4) 14 (25.5) 0.889 36 (31.6) 6 (13.6) 0.022 70 (42.4) 21 (35.6) 0.359

Infection, yes 14 (10.0) 1 (1.8) 0.071 15 (13.2) 3 (6.8) 0.261 41 (24.8) 5 (8.5) 0.008

Placental problems, yes 6 (4.3) 4 (7.3) 0.395 30 (26.3) 1 (2.3) 0.001 13 (7.9) 2 (3.4) 0.364

Hypertension in pregnancy, yes 13 (9.3) 1 (1.8) 0.119 76 (66.7) 29 (65.9) 1.000 10 (6.1) 2 (3.4) 0.737

Other maternal diseases, yes 10 (7.1) 1 (1.8) 0.186 7 (6.1) 9 (20.5) 0.015 8 (4.8) 2 (3.4) 1.000

Table 2: The characteristics of preterm births at 26-32 weeks and 33-36 weeks with respect to the type of labor onset 

SPTBs: Spontaneous preterm births, MIPTBs: Medically indicated preterm births, PROMPTB: Preterm birth with premature rupture of the membranes,
EPTBs: Earlier preterm births (at 26-32 weeks), LPTBs: Later preterm births (at 33-36 weeks)
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40% of EPTBs with PROM, maternal education was ≤8 years.
These were significantly different from the rates of 18.2% and
22% recorded for the LPTB group with spontaneous onset of
labor and PROM respectively. Although not statistically sig-
nificant, smoking was less frequent among the EPTBs com-
pared to the LPTBs within the MIPTB group (9.6% versus
13.6% respectively, p>0.05).  On the other hand, being single
was more frequent among the EPTBs compared to the LPTBs
within the PROMPTB group (9.7% versus 1.7% respectively),
which was statistically significant (p=0.048). The rate of regu-
lar antenatal care was not significantly different between the
EPTBs and LPTBs within any of the three groups with differ-
ent types of labor onset. Short cervix was significantly more
common among EPTBs compared to LPTBs, 15.7% versus
1.8% respectively, within the SPTB group (p=0.007). Fe intake
rates were significantly lower among the EPTBs in all three
groups; but it was only the MIPTD group where anemia was
significantly more common among the EPTBs compared to the
LPTBs (31.6% versus 13.6% respectively, p=0.022). Infection
with the rate of 24.8% and placental problems with the rate of
26.3% were more commonly associated with EPTBs rather
than LPTBs, in the PROMPTB and MIPTB groups (p=0.008
and p=0.001 respectively). Goiter and diabetes, classified as
other maternal disorders, mostly affected the LPTBs within the
MIPTB group rather than the EPTBs (20.5% versus 6.1 re-
spectively, p=0.015). 

Discussion 

Analysis of antenatal factors associated with PTBs and es-
pecially with earlier PTBs, is an important step of preventive
strategies of public health. Our study defined some local ante-
natal factors in EPTBs compared to those in LPTBs; more-
over, analyzed the EPTB profile associated with spontaneous
PTB (SPTB), medically indicated PTB (MIPTB) and PTB
with premature rupture of the membranes (PROMPTB). EPBs
from Northwestern Turkey admitted to neonatal intensive care
unit during years 2002-2010 were mostly secondary to spon-
taneous preterm labor (n=140), 15.7% of which were associ-
ated with short cervix, and PPROM (n=165), 24.8 of which
were associated with infections.  EPTBs in the MIPTB group
(n=114), on the other hand, were frequently associated with
hypertension in pregnancy (66.7%).

The incidence of live-EPTBs (at 260/7-326/7 weeks) among
all live births was 1.4% (419/29841) in Northwestern Turkey
during the study period. We could not reach the real numbers
of live-LPBs (at 330/7-366/7 weeks), because some of these ba-
bies have received care in secondary NICUs, due to limited
bed capacities and long hospital-stay time of the earlier born
neonates at the tertiary NICU of Trakya University. 

Total PTB rates are 22.3% in Bangladesh (where PTB rate
at 28-31 weeks is 2.9%), 12-13% in USA, 5-9% in Europe,
5.1% in Iran, 12.6% in Africa, and 9.8% in Asia (1,2,3,4). PTB
is a syndrome with several phenotypes and associated with dif-

ferent neonatal outcomes. Spontaneous PTB constitutes 22%
of all PTBs (5). In our study, SPTB rate was 33.79% among all
PTBs included in the study between years 2002 and 2010.

The ratio of adolescent mothers was higher among EPTBs
compared to LPTBs both in the SPTB group (10% vs 3.6%)
and in the PROMPTB group (9.7% vs 5.1%), but not in the
MIPTB group (7% vs 14.2%). The association of young ma-
ternal age with early PTBs (<34 weeks) is also supported by
several studies (6-9). Because of unsatisfactory antenatal care
among young single mothers, there is a high risk of preterm
birth and adverse obstetric events (3,11-14). In our study,
72.3% of the EPTBs and 68% of LPTBs have received regu-
lar antenatal care, not significantly different from each other.
Maternal education is significantly correlated with the risk of
PTB across several countries (3,10). Our study also empha-
sized this significant effect of education on PTBs. Particularly
in SPTB and PROMPTB groups, the rate of lower educational
level (≤ 8 years) among EPTBs (32.9% and 40% respectively)
compared to LPTBs, was found to be appreciably high in this
study. 

The Canadian study pointed out the higher incidence of
PTBs among smokers (22.2%) compared to nonsmokers
(12.4%) (15). The rate of cigarette smoking was rather high
both among EPBs (18.6%) and LPTBs (20.3%) in our study
population.

The mechanism how prior PTB increases the risk in sub-
sequent pregnancies as well, has not been well understood
(2,4,14). However, the recurrence of SPTB and MIPTB
around the same gestational weeks may also support a com-
mon pathway between the two (16).

Antenatal vaginal bleeding due to placental and/or cervical
problems may be a risk factor for PTB (4,14). According to
our study, ultrasonographically diagnosed placental problems
were relatively more common among EPTBs (11.7%), partic-
ularly in the MIPTB group (26.3%). Short cervix, supposed to
be an important risk factor, was involved in 8.1% of EPTBs,
particularly in those with spontaneous onset of labor (15.7%).  

The incidence of PTB was reported to be significantly low
(9.7%) in treated asymptomatic infections compared with un-
treated controls (22.3%) (17). In one other study, PTB was
shown to be triggered by urinary tract infection around 26th-
30th gestational weeks (4). In contrary, no significant relation-
ship between PTB and urinary tract infections was also pro-
posed (18). But, our regional study supports that infections
(such as, urinary tract infection and chorioamnionitis) play an
important role in EPTBs (16.7%), especially in those associ-
ated with PPROM (24.8%). 

The rate of iron intake was lower among EPTBs (57.5%) in
comparison with LPTBs (84.8%) in our study. But anemia was
particularly common among the EPTBs within the MIPTB
group (31.6%). Nevertheless, the relation between antenatal
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iron intake and PTB is not clear. Antenatal iron intake through-
out the gestation had no beneficial effect of on PTBs according
to a study from Bangladesh which might be explained with the
multifaceted pathogenesis of PTB (3). Additionally, a system-
atic review also reported no significant reduction in PTB rate
with iron intake (19). Nevertheless, iron intake during preg-
nancy is encouraged in all pregnancies in Turkey.

Both malnutrition and obesity may increase the risk of PTB
and the pregnancies under a balanced diet experience less PTB
(3,14). Analysis of subgroups in one study has indicated that
prepregnancy obesity lowered the risk of SPTB (20). Our study
showed that the incidence of normal weight mothers was sig-
nificantly higher among EPTBs in comparison with LPBs
(30.5% vs 19.0% respectively), but that of overweight mothers
was significantly lower (57.5% vs 77.8% respectively). 

Our study has some limitations in consequence of intricate
nature of antenatal features of PTB in our small sized study
population. Therefore, this necessitates to extend the study
from 2010 until now, both to observe the changing profile of
antenatal features of PTBs, and to strengthen the statistical
power.  On the other hand, to take LPTBs as controls and also
to analyze the PTBs according to onset of labor are attracting
features of this study.

In conclusion, the analysis of antenatal features of EPTBs
and comparison with those of LPTBs may shed a light to local
health policies. Increasing education may reduce the numbers
of adolescent pregnancies and control pre-pregnancy and an-
tenatal maternal problems that may have reflection in decreas-
ing the incidence of EPTBs in Northwestern Turkey.

: We acknowledge A. Betül Acunaş, Chair, Professor of
Pediatrics, School of Medicine, Trakya University, for fruitful
discussion that helped in writing the manuscript.
We have no competing interests to declare.
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