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Introduction

Abstract
This population-based case-control study aims to verify the
risk factors associated with preterm birth (PTB) in a maternity school. The cases were newborns with a gestational age
greater than or equal to 22 weeks and less than 37 weeks
(birth weight greater than or equal to 500 g), and controls
were those born with gestational age equal to or greater
than 37 weeks gestation. Data are recorded in the Live Birth
Information System of 3,915 births at the Januário Cicco
Maternity School in the year 2017. Pearson’s chi-square
test was used in conjunction with the adjusted residuals
analysis and a hierarchical logistic regression analysis to
verify the predictive variables of PTB. The variables were
placed into a hierarchy and grouped into sociodemographic variables, reproductive history, and gestational and birth
factors. A total of 976 cases and 2,377 controls were allocated for the analyzes, approximately (1:2.5). None of the
maternal sociodemographic variables presented enough
relation to prematurity to be inserted into the regression
model. The model containing the variables of reproductive
history shows that an obstetric history of up to two previous vaginal deliveries was related to PTB [X2 = 24.450; p <
0.001, R2 Cox and Snell = 0.007]. The model containing the
variables of gestational factors, as multiple pregnancy, was
the one that best explained prematurity and presented a determination power of 6.7% [X2 = 232.8; p < 0.001, R2 Cox
and Snell = 0.067]. Multiple gestation, inadequate prenatal
follow-up, anomalous presentations and obstetric history of
up to two vaginal deliveries are risk factors for PTB.
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All infants who were born between 22 and 37 weeks
of gestation are considered preterm or premature.
Annually, about 15 million premature babies are born
worldwide, of whom one million die due to complications [1], making this the main cause of infant mortality
for infants below the age of 5 years in 2015 [2]. Prematurity is a global problem and Brazil is among the top ten
countries with the highest number of preterm births. In
lower income countries, on average 12% of infants are
preterm, compared to the rate of 9% in high-income
countries [1].
This condition can also have several morbid consequences for newborns, with motor and cognitive, visual, behavioral and growth problems being reported in
the literature, which makes the investigation of the factors leading to preterm delivery extremely relevant [3].
In addition, it represents a challenge to public health
and is of economic importance for society because it
requires highly complex care in the neonatal period or
even, depending on the case, for a lifetime [4].
Prematurity is classified into two categories: Spontaneous, a consequence of spontaneous labor or premature rupture of membranes, and iatrogenic, when it
occurs by medical recommendation, due to maternal
and/or fetal complications. Data from the study “Birth
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in Brazil” which used a national population-based sample of 23,940 women showed a preterm birth rate of
11.5%, being 60.7% spontaneous and 39.3% iatrogenic,
with more than 90% of the last group being pre-delivery
caesarean [5].
The scientific literature portrays certain sociodemographic and clinical factors as more prevalent and determining for a negative gestational outcome: Extremes
of reproductive age, low pre-gestational weight, use of
substances such as tobacco and alcohol, low socioeconomic status, being single, lack of education and stress
during pregnancy are associated with an increase in the
rate of prematurity [6].
A multicenter cross-sectional study of preterm
births in 20 Brazilian referral hospitals identified that
two-thirds of preterm births were spontaneous and
indicated that multiple pregnancies, previous preterm
birth, cervical insufficiency, vaginal bleeding, fetal malformation, polyhydramnios, inadequate prenatal care,
previous miscarriage and urinary tract infection are all
factors independently associated with spontaneous
preterm birth. The overall prevalence of preterm infants
was 12.3%, varying between 11.1% in the Southeast and
14.7% in the Northeast. Only 7.4% of preterm births occurred before 28 weeks of gestation, while almost 79%
occurred between 32 and 36 weeks [7].
The complexity of the prematurity and the fact that
the overlapping factors are not yet well established, justify further studies being undertaken for a better understanding of the risk factors associated with premature
delivery. This research aims to demonstrate the risk factors associated with preterm birth in a Brazilian maternal and child health hospital.

Methods
Case-control study. The data came from records of
births at the Januário Cicco Maternity School (MEJC) in
the municipality of Natal/RN, Brazil, which appeared in
the database of the Information System on Live Births
(SINASC), for the year 2017, provided by the Hospital
Epidemiological Surveillance Center of the maternity
ward.
The cases were preterm infants with a gestational age
of less than 37 weeks, and the controls were full-term
infants with a gestational age at or above 37 weeks. We
included records of newborns with birth weight greater
than or equal to 500 g and/or gestational age greater
than or equal to 22 weeks. The newborns that were excluded were those who were registered without any of
the variables under study.
In the study year there were 3,915 registered births
of living children. Of this population, 2,759 were of fullterm birth and 1,156 were of premature birth. Of this
population, 382 were excluded among the full-term
births and 180 among the premature infants, due to
lack of registration of any of the variables under study.
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The study sample consisted of 3,353 newborns, 976 in
the preterm group and 2,377 in the full-term group, giving an approximate proportion of (1:2.5).
Prematurity was considered as a dependent variable. The independent variables included in the analyses
were sociodemographic variables, reproductive history
and gestational factors. Sociodemographic variables
were stratified into age, cohabiting with companion,
maternal level of education, race/color. The variable
maternal education was categorized as adequate and
inadequate for maternal age, according to the last year
of study completed. The variables of reproductive history were stratified into number of living children (none; 1
to 2 children; 3 or more children), number of fetal losses/miscarriages (none; 1 to 2; 3 or more), and number
of previous pregnancies (none; 1 to 2; 3 or more). The
variables of gestational factors were stratified into type
of gestation (single; multiple), prenatal (adequate; inadequate), induction of labor (no; yes), fetal presentation
(cephalic/breech/shoulder) and type of birth (vaginal;
caesarean section). The prenatal variable was categorized according to the number of minimum prenatal
consultations recommended for the gestational age of
the birth, so it was considered adequate prenatal care
when the woman had four or more consultations at 37
weeks.
The variables were hierarchical following a model
of determination of prematurity. At the first level, the
sociodemographic variables were grouped. At the intermediate level, the variables of maternal reproductive
history were grouped, and at the third level, the gestational and birth factors were grouped.
In order to compare the proportion between
preterm and full-term groups, the Pearson chi-square
test was used on the predictor variables in conjunction
with the adjusted residuals analysis. A hierarchical logistic regression analysis was used to verify predictors of
prematurity. The criterion for the entry of the variables
in the model was to show significance of association of
p value < 0.10 in the crude analysis. Odds Ratio (OR) and
their respective 95% confidence intervals were presented. The coefficient of determination (R2) of Cox & Snell
was used as the explanation percentage of the model.
The analyses were done through the software SPSS Statistics Base 22.0.
The institutional research ethics committee approved the study.

Results
A total of 3,353 newborns, 976 in the preterm group
and 2,377 in the full-term group were included. Mean
gestational age of full-term births was 38.7 ± 1.2 (minimum and maximum of 37 to 44) and of premature
infants was 33.8 ± 2.8 (minimum and maximum of 22
to 36). The mean birth weight of full-term was 3,279 ±
528.7 g and the preterm was 2,301 ± 692.9 g.
• Page 2 of 5 •

DOI: 10.23937/2377-9004/1410136

ISSN: 2377-9004

Table 1: Proportion of preterm and full-term births stratified by
maternal sociodemographic characteristics and reproductive
history - MEJC, Brazil, 2017.
Variable
Maternal Age
≤ 19 years
20 to 34 years
≥ 25 years
Cohabits with
Companion
Yes
No
Maternal education
Adequate
Inadequate
Race/color
White
Previous children
None
1 to 2
3 or more
Fetal loss/miscarriages
None
1 to 2
3 or more
Previous vaginal births
None
1 to 2
3 or more
Previous caesarian
section
None
1 to 2
3 or more
Previous gestations
None
1 to 2
3 or more

Premature
n (%)

Full-term
n (%)

196 (20.1)
627 (64.2)
153 (15.7)

417 (17.5)
1543 (64.9)
417 (17.5)

p-value
0.142

0.964
228 (23.4)
748 (76.6)

557 (23.4)
1820 (76.6)
0.285

172 (17.6)
804 (82.4)

383 (16.1)
1994 (83.9)
0.567

93 (9.5)

242 (10.2)
0.449

455 (46.6)
422 (43.2)
99 (10.1)

1065 (44.8)
1040 (43.8)
272 (11.4)
0.410

746 (76.4)
214 (21.9)
16 (1.6)

1859 (78.2)
474 (19.9)
44 (1.9)

597 (61.2)
301 (30.8)
78 (8.0)

1560 (65.6)
605 (25.5)
212 (8.9)

0.006

< 0.001
784 (80.3)
181 (18.5)
11 (1.1)

1750 (73.6)
593 (24.9)
34 (1.4)

390 (40.0)
410 (42.0)
176 (18.0)

922 (38.8)
1033 (43.5)
422 (17.8)

0.737

Table 2: Proportion of preterm and full-term births stratified by
gestational factors - MEJC, Brazil, 2017.
Variable
Type of
pregnancy
Single
Multiple
Prenatal care
Adequate
Inadequate
Presentation
Cephalic
Breech/shoulder
Type of birth
Vaginal
Cesarean section

Premature n (%) Full-term n (%) p-value
< 0.001
862 (88.3)
114 (11.7)

2327 (97.9)
50 (2.1)

827 (84.7)
149 (15.3)

2192 (92.2)
185 (7.8)

841 (86.2)
135 (13.8)

2272 (95.6)
105 (4.4)

408 (41.8)
568 (58.2)

870 (36.6)
1507 (63.4)

< 0.001

< 0.001

0.005

In the analysis comparing the proportion between
the preterm and full-term groups there was no difference in the variables of maternal sociodemographic
characteristics. In the variables of maternal reproductive history, specifically, previous vaginal and caesarede Medeiros et al. Obstet Gynecol Cases Rev 2018, 5:136

Table 3: Variables of reproductive history and gestational factors predicting prematurity - MEJC, Brazil, 2017.
Variable
Reproductive history
Previous vaginal
delivery
None
1 to 2
3 or more
Previous caesarian
section
None
1 to 2
3 or more
Gestational factors
Type of pregnancy
Single
Multiple
Prenatal care
Adequate
Inadequate
Presentation
Cephalic
Breech/shoulder
Type of birth
Vaginal
Cesarean section

Odds IC 95%
ratio

p-value R2 Cox
& snell
0.7%

1.00
1.23
0.90

1.04-1.45 0.019
0.68-1.20 0.461

1.00
0.70
0.76

0.58-0.85 < 0.001
0.38-1.51 0.428
6.7%

1.00
5.41

3.79-7.73 < 0.001

1.00
2.13

1.68-2.70 0.001

1.00
3.01

2.25-4.03 < 0.001

1.00
0.66

0.57-0.78 < 0.001

an section deliveries, there was a difference in the proportions between the premature and full-term groups.
A higher proportion of preterm infants were found in
mothers with a history of 1 to 2 previous vaginal deliveries, and a higher proportion of preterm infants were
found in mothers without previous caesarean section
(Table 1).
Regarding variables of gestational factors, there was
a difference in the proportion between the preterm and
full-term groups, specifically in the type of pregnancy,
prenatal care and fetal presentation (Table 2). A higher
proportion of preterm infants were found in multiple
pregnancies, inadequate prenatal care and anomalous
presentations.
Table 3 presents the results of the binary logistic regression. None of the maternal demographic variables
presented enough relation with prematurity to be inserted in the regression model. In the model containing
the variables of reproductive history, an obstetric history of up to two previous vaginal deliveries was related
to preterm birth [X2 (4) = 24.450; p < 0.001, R2 Cox and
Snell = 0.007]. However, the power of determining the
prematurity of variables of maternal reproductive history was very low. A history of 1 to 2 previous vaginal
deliveries increases the chance of prematurity by 23%,
while a history of 1 to 2 previous caesarean sections reduces the risk of prematurity by 30%.
The model containing the variables of gestational
factors explained 6.7% of prematurity [X2 (4) = 232.8;
• Page 3 of 5 •

DOI: 10.23937/2377-9004/1410136

p < 0.001, R2 Cox and Snell = 0.067]. Multiple pregnancies increase the chance of prematurity by approximately 5.5 times and inadequate prenatal care 2 times.
The chance of caesarean section was 34% lower in the
preterm group. Preterm infants present 3 times more
chance of anomalous birth presentation (Table 3).

Discussion
The most important results of this study were found
among the variables of gestational factors, which
demonstrated that the prematurity is associated with
multiple pregnancies and with inadequate prenatal
care. Multiple pregnancies have been indicated as a risk
in many studies [5,6,8-10] and in this study the risk was
increased by approximately 5 times. In a Brazilian multicenter study, the factor that showed the highest odds
ratio for prematurity was multiple gestation [7]. Another study conducted in Brazil found a twin’s prevalence
of 12.2% among preterm births and only 0.5% among
controls [11]. The high rate of spontaneous preterm
births of twins is explained by uterine overload, resulting in contractions and/or premature rupture of membranes [12].
Inadequate prenatal follow-up increased the chance
of a preterm newborn by 2-fold. We considered adequate prenatal care if there were four or more visits before 37 weeks, although currently the quality of
prenatal care and how adherence is obtained appears
to be much more important than the number of visits.
Indeed, some studies have shown that the prevention
of preterm birth is linked to availability, adequacy and
access to prenatal care, which is able to track the conditions leading to preterm birth [3].
Poor prenatal care has been consistently associated
with increased risk of preterm labor [5-7,9,10,13-17],
but retrospective studies cannot be adequately controlled for adjustment to confusing factors and randomized trials (without prenatal care versus standard
treatment) would be unethical. Therefore, the only
well-designed studies on the effect of prenatal care
on prematurity compare standard care with improved
care. A meta-analysis that included three trials involving 3,400 women demonstrated that there is no clear
evidence that prenatal clinics reduce the number of
preterm births [18].
Anomalous presentations were 3 times more prevalent among preterm infants in this study. Some authors
also mention shoulder or pelvic presentations as a risk
factor for preterm delivery [12,13]. This finding, however, may not be a real risk factor for preterm delivery,
but a result of the course of a normal gestation that has
been interrupted prematurely since the fetus can still
move throughout the gestation, approximately up to 36
weeks, and assume the cephalic position later [12].
In the study, a previous history of one or two previous vaginal births increased the chance of preterm birth
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by 23%. This can be understood from the assumption
that a reproductive history of spontaneous preterm
birth in previous gestation is the main risk factor for recurrence [19,20], and that there is a natural tendency
for vaginal delivery by the spontaneous characteristic of
the outcome. With this reasoning, it is also possible to
explain the relationship of a previous history of cesarean sections to reduce the risk of prematurity by 30%.
For the variables of maternal sociodemographic
characteristics, our data did not show statistical relevance, suggesting that maternal age, cohabiting with a
partner, level of education and ethnicity of the woman
had little influence on prematurity. Data from the literature, however, show that the rate of preterm infants is
higher among adolescents and in extremes of maternal
age [5,7,21,22], since prevalence of preexisting chronic
diseases and obesity may increase the risk in more advanced ages, while physiological immaturity and socioeconomic factors may increase the risk for adolescent
mothers. The influence of the presence of a partner
during gestation as a protective factor has also been
reported, with single mothers being more vulnerable
to preterm delivery, as well as the connection of low
educational level with an increase in the frequency of
preterm birth [5,7,22].
We must highlight as a limitation of this study the
use of information from the database, dealt with by several health agents and the lack of important information
for a complete analysis, including data on maternal pathologies that may be associated with prematurity. An
example of maternal pathology associated with preterm
delivery not reported in the researched database was
prematurity in previous pregnancies. Moreover, the
methodology itself, with a retrospective analysis of the
data, limits the search for more direct relationships with
the problem in question.
Despite the limitations, multiple gestation, inadequate prenatal follow-up, anomalous presentation, as
well as an obstetric history of up to two vaginal deliveries are determinants for premature birth.
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