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Abstract

Prematurity is a leading cause of neonatal mor-
tality and a global health problem that affects 
high, middle and low-income countries. Several 
factors may increase the risk of preterm birth. In 
this article, we test the hypothesis that different 
risk factors determine preterm birth in differ-
ent income groups by investigating whether risk 
factors for preterm deliveries in the 2004 Pelotas 
(Rio Grande do Sul State, Brazil) birth cohort 
vary among those groups. A total of 4,142 wom-
en were included in the analysis. Preterm births 
were equally common among women who had 
spontaneous vaginal deliveries as for those with 
induced or operative births. In the multivariate 
analysis the factors that remained significantly 
associated with preterm birth were black skin 
color, low education, poverty, young maternal 
age, primiparity, previous preterm birth, inad-
equacy of prenatal care and reported hyperten-
sion. In the analyses repeated after stratification 
by family income terciles, there was no evidence 
of effect modification by income and no clear dif-
ference between the socioeconomic groups. No as-
sociation between cesarean section and preterm 
delivery was found. Further studies are required 
to understand the causes of the epidemic of pre-
term births in Brazil. 

Premature Infant; Premature Obstetric Labor; 
Pregnancy

Introduction

Prematurity is a leading cause of neonatal mor-
tality, accounting for over one million deaths 
each year 1. Preterm birth (< 37 weeks gesta-
tion) is a global health problem that affects 
high, middle and low-income countries. Over 
500,000 infants are born prematurely each year 
in the United States, of whom nearly 10,000 die, 
making prematurity the leading cause of infant 
mortality in that country 1. Furthermore, there 
was a significant reduction in the proportion 
of deliveries with a gestational age of 40 weeks 
or more between 1999 and 2002 in the USA, 
with a corresponding increase for gestational 
ages of between 34 and 39 weeks; this was ob-
served both for births following the premature 
rupture of membranes and for those resulting 
from medical interventions 2. Similar increases 
have been reported in Brazil where three birth 
cohorts in the city of Pelotas showed that pre-
term deliveries accounted for 6.3% of all births 
in 1982, 11.4% in 1993 and 14.7% in 2004 3. A re-
cent review of Brazilian population-based stud-
ies confirmed this increase 4, which has led to a 
rising trend in the prevalence of low birth weight 
babies, and may have had contributed to the 
lack of success in reducing neonatal mortality in 
spite of improved care for preterm and low birth 
weight babies 5. According to Steer 6, in some 
developing countries the growth of medical care 
has outstripped the growth of preventive public 
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health, with an associated increase in iatrogenic 
preterm births.

The main risk factors for preterm delivery 
have been reviewed by Kramer & Victora 7 based 
on the international literature. The above men-
tioned Brazilian population-based studies review 
showed that the following risk factors were iden-
tified in one or more studies: low pre-pregnancy 
weight; extremes of maternal age; low maternal 
schooling; maternal work; low family income; 
previous stillbirth; smoking during pregancy; in-
sufficent maternal weight gain during pregancy; 
hypertension; vaginal bleeding; urinary tract in-
fections; five or less antenatal care consultations; 
absence of a partner; and maternal stress 4. High 
rates of caesarean sections could also play a role, 
but analyses of the Pelotas 2004, Rio Grande do 
Sul, Brazil, data showed that a rising trend in pre-
term deliveries was also observed among vaginal 
deliveries 8.

In the Pelotas data, there is a high frequency 
of obstetric interventions among the rich, where-
as the poor are more likely to present urinary and 
genital infections 3. It is therefore possible that 
different risk factors determine preterm birth in 
different income groups. In this article we test 
this hypothesis by investigating whether risk fac-
tors for preterm deliveries in the 2004 Pelotas co-
hort vary among different social groups.

Methods

Pelotas is a city located in southern Brazil, with a 
population of around 340,000 inhabitants. Over 
99% of all deliveries take place in hospitals. From 
January to December 2004, a birth cohort study 
included all hospital births given by women who 
reside within the city limits. A detailed descrip-
tion of the methodology is given elsewhere 9. 
Newborns were examined through daily visits 
to the five maternity hospitals. Mothers were in-
terviewed soon after delivery using a pre-tested, 
structured questionnaire. Information was ob-
tained on demographic, socioeconomic, behav-
ioral and biological characteristics, reproductive 
history and health care utilization. Preterm birth 
was defined as the delivery of an infant with less 
than 37 weeks of gestational age.

In 2004, we used the algorithm proposed by 
the National Center for Health Statistics (NCHS) 10 
and an estimate for gestational age based on the 
last menstrual period (LMP) whenever this es-
timate was consistent with birth weight, length, 
and head circumference, according to the normal 
curves for these parameters for each week of ges-
tational age 11. When LMP-based gestational age 
was unknown or inconsistent (9,2%), we relied on 

ultrasonography measures from the first trimes-
ter or when these were not available, on the clini-
cal estimate based on the Dubowitz method 12, 
which was performed on all newborns by our 
trained interviewers. Only single births were in-
cluded in the analyses.

Family income in the month prior to delivery 
was collected as a continuous variable (in Bra-
zilian Reals) and terciles were constructed. We 
opted for terciles to ensure a sufficient number 
of women in the stratified analyses. Maternal 
schooling was grouped into 0-4, 5-8 and 9 or 
more complete years with approval. Ethnicity 
was self-classified as white, black or other. The 
type of prenatal care was categorized as either 
public (financed by the government through the 
Unified National Health System – SUS) or private 
(either financed through private health insur-
ance or out-of-pocket payments to the provider). 
Additional variables included: presence of a live-
in partner; parity; planned pregnancy; history of 
a previous preterm birth; number of antenatal 
visits; adequacy of antenatal care (adequate, in-
termediate, inadequate and no antenatal care 
according to the Kessner index) 13; maternal 
work during pregnancy; maternal smoking dur-
ing pregnancy; self-reported morbidity (anemia, 
hypertension, urinary tract infections, vaginal 
discharge); and type of delivery (induced vaginal 
birth, spontaneous vaginal birth and C-section).

We used the χ2 test to compare the asso-
ciation between exposures and outcome, first 
among all pregnant women, and again after 
stratification by income terciles. The logistic re-
gression analyses took into account a conceptu-
al model that specified distal, intermediate and 
proximate determinants, broken down into five 
levels. At the first, most distal level, the variables 
included skin color, income and schooling; at 
the second level, maternal age and presence of a 
live-in partner; at the third, planned pregnancy, 
parity and previous preterm birth; the fourth 
level included pregnancy characteristics such 
as maternal work, prenatal care visits and type, 
smoking, anemia, hypertension, urinary tract 
infection, and vaginal discharge; at the fifth and 
most proximate level, type of delivery. Variables 
were entered into the model one set at a time, 
according to these five levels, and selected using 
a backward strategy. If their level of significance 
was below 0.20, they remained in the model as 
potential confounders for the next level. In the 
adjusted analyses presented below, effect sizes 
and p levels are adjusted for variables in the same 
or higher levels of determination, thus avoiding 
adjustment for potential mediating factors 14.

The analyses were initially carried out for the 
whole sample, and then stratified by income ter-
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ciles. In the latter, adjustment was also made for 
family income as a continuous variable, to avoid 
residual confounding within each category. All 
analyses were performed using version 10.0 of 
the SPSS software (SPPS Inc., Chicago, USA).

The study protocol was approved by the Med-
ical Ethics Committee of the Federal University 
of Pelotas, affiliated with the Brazilian Federal 
Medical Council. Written informed consent was 
obtained.

Results

A total of 4,244 mothers were identified, of whom 
95.5% agreed to participate. Among these, 4,201 
had a single live birth and among those 4,142 had 
information on gestational age and were includ-
ed in the analysis. The preterm prevalence (< 37 
weeks) was 13.7% (95%CI: 12.7-14.7).

Table 1 shows the frequencies of demograph-
ic, socioeconomic, behavioral and gestational 
variables in the sample. Three quarters of the 
women classified themselves as white; almost 
60% had fewer than nine years of formal educa-
tion; 19% were teenagers; and 16.4% did not have 
a live-in partner. One third of the women had not 

Table 1

Associations between preterm birth and demographic, socioeconomic, behavioral and gestational variables.

 Variables Frequency (%) * Preterm  Crude analyses Adjusted analyses **

    birth (%) OR (95%CI) p value OR (95%CI) p value

 Level 1      

  Skin color    < 0.001  0.004

   White 3,026 (73.1) 12.6 1.0  1.0 

   Other 289 (7.0) 12.1 0.96 (0.66-1.38)  0.90 (0.60-1.27) 

   Black 827 (20.0) 18.4 1.56 (1.27-1.92)  1.40 (1.13-1.73) 

  Schooling (years)    < 0.001  0.001 ***

   0-4 638 (15.6) 19.3 1.90 (1.49-2.43)  1.62 (1.23-2.13) 

   5-8 1,687 (41.1) 14.4 1.34 (1.10-1.64)  1.21 (0.97-1.50) 

   9 or more 1,776 (43.3) 11.1 1.0  1.0 

  Family income terciles    < 0.001  0.04 ***

   1 1,395 (33.7) 17.1 1.61 (1.30-2.00)  1.28 (1.00-1.64) 

   2 1,352 (32.6) 12.7 1.14 (0.91-1.44)  1.00 (0.78-1.27) 

   3 1,395 (33.7) 11.3 1.0  1.0 

 Level 2      

  Maternal age (years)    0.001  0.006

   < 20 791 (19.1) 18.0 1.53 (1.12-2.09)  1.44 (1.04-1.98) 

   20-34 2,797 (67.6) 12.7 1.02 (0.78-1.35)  1.01 (0.76-1.33) 

   35 or more 552 (13.3) 12.5 1.0  1.0 

  Live-in partner    0.18  0.97

   No 678 (16.4) 15.3 1.17 (0.93-1.48)  1.01 (0.79-1.28) 

   Yes 3,464 (83.6) 13.4 1.0  1.0 

 Level 3      

  Planned pregnancy    0.55  0.85

   No 2,725 (65.8) 13.9 1.06 (0.88-1.28)  1.02 (0.84-1.24) 

   Yes 1,416 (34.2) 13.3 1.0  1.0 

  Parity    0.04  < 0.001

   Parous 2,498 (60.3) 12.8 1.0  1.0 

   Primiparae 1,643 (39.7) 15.1 1.21 (1.01-1.25)  1.50 (1.20-1.88) 

  Previous preterm birth    < 0.001  < 0.001

   None 4,038 (94.2) 14.6 1.0  1.0 

   1 or more 249 (5.8) 28.1 2.29 (1.71-3.06)  2.88 (2.09-3.97) 

(continues)
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planned the pregnancy and 40% were primi-
parae. Almost 10% of the multiparae reported a 
previous preterm birth. During the pregnancy, 
40% of the mothers worked; 98% had at least one 
antenatal care consultation; 81% attended public 
antenatal services; and 28% smoked. The caesar-
ean section rate was 49.6%.

The results of the unadjusted analyses of fac-
tors associated with preterm birth are displayed 
in Table 1. Black skin color, low schooling, low 
income, teenage pregnancy, primiparity, and 
previous preterm delivery were significantly as-
sociated with increased risk. Women who did not 

work during pregnancy displayed a greater risk 
than those who worked. Adequacy of prenatal 
care and – among those who attended – use of 
public services also led to higher risk. Smokers 
were more likely than non-smokers to deliver 
preterm babies. Reported morbidity, including 
hypertension, urinary tract infections, and vagi-
nal discharge were all associated with preterm 
birth, but whereas for hypertension the highest 
risk group was women who were treated for this 
condition – possibly the most severe cases – for 
urinary infections and vaginal discharge those 
at highest risk were the untreated. In the crude 

Table 1 (continued)

 Variables Frequency (%) * Preterm  Crude analyses Adjusted analyses **

    birth (%) OR (95%CI) p value OR (95%CI) p value

 Level 4      

  Work during pregnancy    0.01  0.65

   No 2,473 (59.7) 14.8 1.25(1.04-1.50)  1.02 (0.83-1.25) 

   Yes 1,668 (40.3) 12.2 1.0  1.0 

  Prenatal care    < 0.001  < 0.001

   Adequate 1,791 (43.2) 8.7 1.0  1.0 

   Intermediate 1,280 (30.9) 18.1 2.34 (1.88-2.90)  2.17 (1.71-2.74) 

   Inadequate 1,000 (24.1) 15.8 1.98 (1.56-2.51)  1.75 (1.34–2.28) 

   No prenatal care 71 (1.7) 32.4 5.06 (3.00-8.54)  3.72 (2.05-6.76) 

  Public prenatal care    0.001  0.99

   No 784 (19.0) 10.1 1.0  1.0 

   Yes 3,353 (81.0) 14.6 1.52 (1.18-1.96)  1.00 (0.74-1.36) 

  Smoking    0.005  0.08

   No 3,003 (72.5) 12.8 1.0  1.0 

   Yes 1,139 (27.5) 16.2 1.31 (1.09-1.59)  1.19 (0.97.1-47) 

  Reported hypertension    < 0.001  < 0.001

   No 3,154 (76.3) 12.5 1.0  1.0 

   Yes, untreated 640 (15.5) 14.1 1.15 (0.90-1.47)  1.08 (0.84-1.39) 

   Yes, treated 340 (8.2) 24.1 2.23 (1.70-2.92)  2.27 (1.70-3.02) 

  Reported urinary tract     0.003  0.29

  infection

   No 2,596 (62.9) 12.9 1.0  1.0 

   Yes, untreated 147 (3.6) 23.1 2.02 (1.36-3.02)  1.42 (0.92-2.17) 

   Yes, treated 1,385 (33.6) 13.9 1.08 (0.90-1.31)  1.05 (0.86-1.29) 

  Reported vaginal    0.04  0.20

  discharge

   No 2,201 (53.2) 13.5 1.0  1.0 

   Yes, untreated 666 (16.1) 16.7 1.28 (1.01-1.63)  1.17 (0.91-1.51) 

   Yes, treated 1,268 (30.7) 12.5 0.92 (0.75-1.13)  0.81 (0.73-1.13) 

 Level 5      

  Type of delivery    0.08  0.09

   Vaginal spontaneous 1,473 (42.1) 15.2 0.98 (0.78-1.23)  0.66 (0.42-0.99) 

   Vaginal induced 291 (8.3) 9.6 0.62 (0.41-0.96)  1.02 (0.82-1.26) 

   Cesarean section 1,735 (49.6) 13.9 1.0  1.0 

* The number of women for whom information was available varies because of missing data;

** All analyses are adjusted for variables at the same or higher levels of determination that were associated with the outcome at a p level < 0.2;

*** p value for linear trend.
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analyses, there were no significant associations 
between preterm birth and having a live-in part-
ner; and having planned the pregnancy.

Preterm births were equally common among 
women who had spontaneous vaginal deliver-
ies and among those with induced or operative 
births. Because hypertension was common in the 
sample, and because it might have led to induced 
or operative deliveries, these analyses were re-
peated after excluding women with reported 
hypertension. This led to a significant associa-
tion between type of delivery and preterm birth, 
with vaginal delivery leading to a 40% increase in 
prematurity compared to caesarean births (OR = 
1.39; 95%CI: 1.10-1.76).

Results from the multivariate analyses are 
also reported in Table 1. Explanatory variables 
were included in blocks, according to a concep-
tual model of the hierarchy between possible 
determinants. Black skin color, low education 
and poverty remained significantly associated 
with the outcome even when adjusted for one 
another. All other models were adjusted for these 
confounders. When demographic variables were 

included, maternal age remained significant but 
having a live-in partner was dropped. Among the 
reproductive variables, primiparity and a previ-
ous preterm delivery remained significant but 
having planned the pregnancy was excluded. 
Among variables that refer to the index pregnan-
cy, after adjustment for socioeconomic, demo-
graphic and reproductive variables, the two only 
significant variables were reported hypertension, 
with a two-fold increase for women who received 
treatment for this condition; and adequacy of 
prenatal care with women with no prenatal care 
having the greater risk of preterm birth. Finally, 
type of delivery was not associated with preterm 
birth after adjustment, either in the whole sam-
ple or after excluding hypertensive women. In 
our study women with reportedly treated hyper-
tension – a probable sign of disease severity – had 
a higher risk to preterm birth, especially caused 
by medical intervention.

Because risk factors might vary among wom-
en of different socioeconomic position, all analy-
ses were repeated after stratification by family 
income terciles (Table 2). In these analyses, data 

Table 2

Multivariate analysis of the association between preterm birth and demographic, socioeconomic, behavioral and gestational 

variables, stratifi ed by income terciles *.

 Variables Poorest tercile Intermediate tercile Richest tercile

    OR (95%CI) OR (95%CI) OR (95%CI)

 Level 1   

  Skin color   

   White 1.0 1.0 1.0

   Other 0.89 (0.52-1.51) 0.94 (047.-1.88) 0.81 (0.36-1.80)

   Black 1.41 (1.04-1.91) 1.40 (0.96-2.02) 1.41 (0.84-2.36)

   p value 0.05 0.19 0.35

  Schooling (years)   

   0-4 1.67 (1.09-2.55) 1.32 (0.82-2.11) 1.76 (0.80-3.87)

   5-8 1.17 (0.79-1.74) 1.01 (0.70-1.46) 1.53 (1.04-2.2)

   9 or more 1.0 1.0 1.0

   p value 0.03 0.46 0.05

 Level 2   

  Maternal age (years)   

   < 20 1.24 (0.75-2.06) 1.56 (0.86-2.83) 1.65 (0.85-3.17)

   20-34 0.87 (0.55-1.39) 1.14 (0.67-1.93) 1.08 (0.68-1.73)

   35 or more 1.0 1.0 1.0

   p value 0.09 0.20 0.27

  Live-in partner   

   No 1.14 (0.82-1.59) 1.09 (0.69-1.70) 0.62 (0.33-1.15)

   Yes 1.0 1.0 1.0

   p value 0.42 0.72 0.13

(continues)
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Table 2 (continued)

 Variables Poorest tercile Intermediate tercile Richest tercile

    OR (95%CI) OR (95%CI) OR (95%CI)

 Level 3   

  Planned pregnancy   

   No 1.06 (0.77-1.47) 0.87 (0.61-1.24) 1.0 (0.70-1.43)

   Yes 1.0 1.0 1.0

   p value 0.72 0.45 1.0

  Parity   

   Parous 1.0 1.0 1.0

   Primiparae 1.71 (1.18-2.49) 1.43 (1.02-2.01) 1.64 (1.13-2.39)

   p value 0.005 0.04 0.009

  Previous preterm birth   

   None 1.0 1.0 1.0

   1 or more 3.03 (1.82-5.04) 2.46 (1.39-4.34) 3.32 (1.82-6.04)

   p value < 0.001 0.002 < 0.001

 Level 4   

  Work during pregnancy   

   No 1.02 (0.72-1.45) 1.12 (0.78-1.61) 0.93 (0.64-1.35)

   Yes 1.0 1.0 1.0

   p value 0.90 0.53 0.71

  Prenatal care   

   Adequate 1.0 1.0 1.0

   Intermediate 2.21 (1.45-3.35) 2.23 (1.48-3.37) 2.14 (1.43-3.20)

   Inadequate 1.98 (1.28-3.04) 1.44 (0.91-2.28) 2.01 (1.17-3.43)

   No prenatal care 3.25 (1.41-7.33) 6.92 (2.26-21.23) 4.41 (0.83-23.27)

   p value < 0.001 < 0.001 0.001

  Public prenatal care   

   No 1.0 1.0 1.0

   Yes 1.21 (0.52-2.83) 1.11 (0.55-2.23) 0.93 (0.62-1.39)

   p value 0.65 0.78 0.71

  Smoking   

   No 1.0 1.0 1.0

   Yes 1.09 (0.80-1.48) 1.24 (0.87-1.78) 1.27 (0.80-2.00)

   p value 0.61 0.23 0.31

  Reported hypertension   

   No 1.0 1.0 1.0

   Yes, untreated 0.80 (0.51-1.23) 1.49 (0.98-2.25) 1.10 (0.66-1.82)

   Yes, treated 2.74 (1.78-4.22) 2.07 (1.18-3.63) 1.89 (1.10-3.26)

   p value < 0.001 0.02 0.09

  Reported urinary tract infection   

   No 1.0 1.0 1.0

   Yes, untreated 1.35 (0.74-2.46) 2.04 (0.97-4.31) 1.07 (0.35-3.26)

   Yes, treated 1.11 (0.81-1.53) 1.18 (0.83-1.69) 0.81 (0.54-1.21)

   p value 0.56 0.16 0.57

  Reported vaginal discharge   

   No 1.0 1.0 1.0

   Yes, untreated 1.14 (0.77-1.70) 1.15 (0.73-1.81) 1.29 (0.80-2.09)

   Yes, treated 0.98 (0.69-1.40) 0.92 (0.62-1.36) 0.84 (0.56-1.26)

   p value 0.77 0.69 0.30

 Level 5   

  Type of delivery   

   Vaginal spontaneous 1.20 (0.85-1.70) 0.93 (0.64-1.37) 0.79 (0.51-1.22)

   Vaginal induced 0.68 (0.33-1.40) 0.43 (0.20-0.94) 1.98 (0.47-2.02)

   Cesarean section 1.0 1.0 1.0

   p value 0.20 0.07 0.54

* All analyses are adjusted for variables at the same or higher levels of determination than were associated with the outcome 

at a p level < 0.2.
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within each tercile were adjusted for income (as 
a continuous variable) because of the possibil-
ity of residual confounding. Although some of 
the associations reported for the whole sample 
lost significance in the stratified analyses, largely 
due to the reduction in power because of small-
er sample sizes, there was no evidence of effect 
modification by income (all interaction terms 
had p levels greater than 0.24) and the direction 
and magnitude of the effect estimates remained 
mostly unchanged.

Discussion

Our study’s strengths include its population ba-
sis, the very low rate of non-response and the 
detailed measurement of preterm rates using 
multiple measures. The study also had its limita-
tions: information on morbidity – hypertension, 
urinary tract infection and vaginal discharge – 
was self-reported, rather than drawn from a re-
view of antenatal records. However, such records 
are kept in more than 50 clinics that provide 
antenatal care in the city, making it difficult, if 
not impossible, to review them. Also, our study 
has an observational design, and for some of the 
conditions being studied – particularly morbidity 
– results from randomized trials of clinical treat-
ment provide much stronger evidence of causal-
ity. Therefore, the main purpose of our analyses 
of such risk factors was to verify whether the trial 
results can be confirmed by the observational 
analyses, and to estimate the magnitude of these 
associations in different socioeconomic groups.

Black skin color, low education and poverty 
remained significantly associated with preterm 
delivery. In the United States, black women pres-
ent substantially higher rates than white women, 
even after adjustment for schooling, thus sug-
gesting that socioeconomic factors can not fully 
account for racial differences 15. Hitti et al. 16, 
using the data of the Vaginal Infections and Pre-
maturity Study, a large prospective cohort study 
conducted between 1984 and 1989, found that 
6.4% of African Americans, 3.8% of Hispanics, 
and 4.4% of whites had a preterm delivery of a 
low-birthweight infant. The proportion of pre-
term births associated with lower genital tract 
infection was 21% among African Americans and 
5% among whites. This increase appears to be re-
lated to an increased prevalence of lower genital 
tract infection, and also to an increased risk of 
preterm delivery in the context of lower genital 
tract infection 16. Low income and low schooling 
have also been identified as risk factors for pre-
maturity. These associations are likely mediated 
through behavioral factors such as smoking and 

physical activity, as well as through psychosocial 
processes such as stress, discrimination, and lack 
of social support 15. In our study, being black was 
significantly associated with preterm birth even 
after adjustment for morbidity.

Teenage pregnancy remained significantly 
associated with preterm birth even after adjust-
ment for skin color, schooling and income. Sev-
eral studies have identified young maternal age 
as an important risk factor for preterm birth, al-
though it is not known whether the increased risk 
is due to biological immaturity or to an increased 
prevalence of other risk factors associated with 
their generally poor socioeconomic condition 15. 
We did not find an excess risk among women 
who did not have a live-in partner, unlike other 
studies 15, probably because this association is 
explained by socioecomic characteristics rather 
than the presence of a partner per se.

In a study of African American women in the 
United States, those with unplanned pregnancies 
were 1.8 times more likely to deliver a preterm 
infant 15. We did not confirm this association in 
our study. On the other hand, there was a three-
fold increase in the preterm rate for women who 
had a previous preterm birth, an association that 
is confirmed by the literature 15.

Primiparae were about 50% more likely to 
deliver preterm than other women. A US study 
found that primiparae are at increased risk of 
both medically indicated and spontaneous pre-
term birth, and its authors proposed a risk as-
signment to include three groups: low-risk (prior 
term birth), intermediate risk (primiparity), and 
high-risk (prior preterm birth) 17.

The association between work during preg-
nancy and preterm birth disappeared after ad-
justment, as was the case in most studies on this 
topic. Maternal work at night or in standing posi-
tions have been associated with preterm birth, 
but public health policies restricting maternal 
occupational risks or work activities have had lit-
tle impact on individual risks of preterm birth 18.

Inadequate prenatal care was related to pre-
maturity. Although prenatal care may provide a 
platform for delivering effective interventions 
against preterm delivery, the effectiveness of 
prenatal care for preventing prematurity has yet 
to be demonstrated conclusively. Given the seri-
ous doubt about the effects of prenatal care on 
reducing the risk of preterm birth, it seems an 
unlikely mediator of socioeconomic disparities 
in preterm birth 15.

A higher risk of preterm birth among women 
who attended public, rather than private ante-
natal care, was observed in the crude analyses, 
but was no longer significant after adjustment 
for socioeconomic factors and previous obstet-
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ric history. A study from Tanzania found that the 
quality of prenatal care was better in the private 
than the public sector 19.

Smoking was associated with adverse preg-
nancy outcomes, even after adjustment. The 
literature shows a modest, dose-dependent as-
sociation between smoking, preterm birth and 
stillbirth 15,20. This effect may be stronger for 
early preterm delivery (< 35 weeks) than for late 
preterm birth 21,22. Because smoking during 
pregnancy has become increasingly associated 
with low socioeconomic position, residual con-
founding is a possible explanation for positive 
findings 15.

In relation to morbidity, several maternal 
conditions are associated with an increased risk 
of preterm birth. Because of the observational na-
ture of our study and the fact that morbidity infor-
mation is mostly based on maternal reports, our 
findings may be affected by misclassification. Hy-
pertension may cause fetal growth restriction and 
also increase the risk of preeclampsia and, thus, 
the risk of preterm birth, even when treated 15. 
In our study women with reportedly treated hy-
pertension – a probable sign of disease severity 
– had a higher risk of preterm birth, especially 
caused by medical intervention, as the only caus-
al treatment is delivery 23. On the other hand, 
treatment of urinary tract infections 24 is known 
to reduce the risk of preterm delivery, and this 
was confirmed in our study, where the risk was 
only raised for women who reported untreated 
infections. Regarding genital infections, obser-
vational studies relying on laboratory findings 
consistently show an association with preterm 
births 25. However, results from treatment trials 
are mixed 26. We found that reported untreated 
vaginal discharge was associated with higher risk 
than women who did not report such a symp-
tom, or those whose discharge was treated. It 
should be noted that our findings of a higher risk 
for women with untreated urinary and genital 
infections in the crude analyses were somewhat 
reduced and lost significance after adjustment, 
but still remained in the expected direction.

Type of delivery was not associated with pre-
term birth, either in the whole sample or after ex-
cluding hypertensive women. The role of medical 
intervention in preterm births requires further 
studies. A Brazilian study shows that the highest 

rates of preterm birth are seen in relatively af-
fluent areas, where cesarean sections are more 
frequent 27. However, a population study failed 
to identify an association with type of delivery 28. 
Villar et al. 29 in the 2005 WHO global survey on 
maternal and perinatal health, studied all women 
delivering in a 3-month period in 120 hospitals 
from eight countries in Latin America. Their eco-
logical analysis, using the hospitals as the study 
units, reduced the potential bias resulting from 
individual studies in which high-risk pregnan-
cies are more likely to lead both to preterm de-
livery and to cesarean sections. After adjustment 
for the risk profile of women admitted to each 
hospital, there was no association between cesar-
ean sections and preterm birth 29. In Pelotas, as 
the cesarean section rates increased from 28% in 
1982 to 45% in 2004, preterm rate rose from 5.6% 
to 17.1% 3 but we failed in finding an association 
between these two events.

Our original hypothesis was that risk factors 
for preterm births would vary according to the 
three socioeconomic groups. For example, we 
expected poor antenatal care to be a stronger risk 
factor among the poor, and cesarean sections 
to play a role in the better off. Against this hy-
pothesis, our stratified analyses were remarkably 
consistent. We also calculated tercile-specific at-
tributable risks for all variables that were signifi-
cant in the overall adjusted analyses, and no clear 
differences between the socioeconomic groups 
emerged (data available upon request).

In summary, the confounder-adjusted analy-
ses of the whole sample showed significant asso-
ciations between preterm delivery and the follow-
ing risk factors: black skin color, low education, 
low income, young maternal age, primiparity, 
previous preterm delivery, adequacy of prenatal 
care and reported hypertension. Contrary to our 
expectations, cesarean section was not associat-
ed with preterm delivery, and the risk factors did 
not vary among socioeconomic groups. Further 
studies are required to understand the causes of 
the epidemic of preterm births in Brazil. These 
studies, unlike our own, should recruit women 
during pregnancy and use laboratory tests and 
physical examinations to document morbidity 
in a more reliable way. Better documentation of 
indications for medical interventions such as in-
duction and cesarean sections is also needed.
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Resumo

A prematuridade é uma grande causa de morte neo-
natal e um problema de saúde global, afetando países 
de alta, média e baixa renda. Vários fatores podem 
aumentar o risco de parto pré-termo. Neste artigo, 
testamos a hipótese de que diferentes fatores de risco 
determinem o parto pré-termo em diferentes grupos de 
renda, investigando como fatores de risco para prema-
turidade na coorte de nascimentos de 2004 de Pelotas, 
Rio Grande do Sul, Brasil, variam entre estes grupos. 
Foram incluídas na análise 4.142 mulheres. Os nasci-
mentos pretermo foram igualmente comuns entre mu-
lheres com partos vaginais e com partos induzidos ou 
cesáreas. Na análise multivariada, a cor negra, baixa 
educação, baixa renda, idade materna jovem, primi-
paridade, parto pré-termo anterior, cuidado pré-natal 
inadequado, e relato de hipertensão na gestação per-
maneceram significativamente associados com pre-
maturidade. Nas análises estratificadas por tercis de 
renda familiar não houve evidência de modificação 
de efeito por renda, não sendo identificados diferen-
tes padrões de risco entre os grupos sócio-econômicos. 
Não foi encontrada associação entre o parto cesáreo e 
prematuridade. Mais estudos são necessários para en-
tender as causas da epidemia de partos pré-termo no 
Brazil.

Prematuro; Trabalho de Parto Prematuro; Gravidez
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