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ABSTRACT

OBJECTIVE: The greatest cause of infant mortality in Brazil is perinatal
conditions, mostly associated with preterm delivery. The objective of the study
was to evaluate the evolution of preterm delivery rates in Brazil.

METHODS: Areview was conducted using the Medline and Lilacs databases,
including published studies in periodicals, thesis and dissertations since
1950. Exclusion criteria were: studies related to clinical trials and those with
complications at gestation and preterm delivery and care. Inclusion criteria
were: population-based studies on prevalence of preterm delivery in Brazil,
with representative sample of the studied population, and using primary data.
Out of 71 studies found, analysis was carried out on 12.

RESULTS: The prevalence of preterm delivery found ranged from 3.4% to
15.0% in the Southern and Southeastern regions between 1978 and 2004, with
a rising trend from the 1990s onwards. Studies in the Northeastern region
between 1984 and 1998 found prevalences of preterm delivery ranging from
3.8% to 10.2%, also with a rising trend.

CONCLUSIONS: Data from the national live birth information system do not
corroborate these trends. Rather, they show differences between the preterm
rates given by this system and the rates measured in the studies included in
this review. Because of the important role of preterm birth in relation to infant
mortality in Brazil, it is important to identify the cause of these increases and
to plan interventions that can diminish their occurrence.

DESCRIPTORS: Premature Obstetric Labor, epidemiology. Data
Sources. Perinatal Mortality. Infant Mortality. Review Literature as
Topic. Brazil.

INTRODUCTION

In 1996, perinatal causes were responsible for 49.7% of infant mortality in
Brazil, and they increased to 53.6% and 55.4% in 2000 and 2003, respec-
tively.2 This increase in proportional mortality was present in all regions of
the country. However, the estimated national coefficient of infant mortality
(CIM) due to perinatal causes had reduced from 29.0 to 21.3 per thousand
between the periods 1985-87 and 1995-97.2 In 2004, combination of the in-
fant mortality estimate of 26.7 per thousand® from the Instituto Brasileiro de
Geografia e Estatistica (IBGE, Brazilian Institute for Geography and Statistics)

2 Ministério da Sadde. Sadde Brasil 2005: uma analise da situagdo de sadde. Brasilia; 2005. (Série
C. Projetos, Programas e Relatérios)

b Instituto Brasileiro de Geografia e Estatistica. Indicadores Sociodemograficos Prospectivos para
o Brasil 1991-2030. Projeto UNFPA/Brasil (BRA/02/P02). Rio de Janeiro; 2006.



with the proportional infant mortality due to perinatal
causes (57%?%) made it possible to estimate a CIM due
to perinatal causes that was even lower, of 15.2 per
thousand. The coefficients were higher in the north and
northeast, and lower in the south and southeast. The
reason for this increase may be that the reduction in
this group of causes was slight over the last decade,
while other causes of death among children under one
year of age declined markedly. Certain programs and
actions implemented in this country have contributed
towards the decline in postneonatal infant mortality.
Among these actions, the following can be cited:
stimulation for maternal breastfeeding, immuniza-
tions, oral rehydration therapy, increased coverage
of health services and expansion of basic sanitation,
among others. However, further reductions in infant
mortality are largely going to depend on achieving an
effective impact on perinatal causes.?

Among the perinatal causes of infant mortality, 61.4%
are associated with preterm birth, such as respiratory
distress syndrome, hypoxia and other respiratory prob-
lems. Thus, preterm birth plays an important role in re-
lation to infant mortality and therefore adequate control
and management of preterm birth become potentially
effective interventions for reducing this mortality.?

Although progressive improvements in the coverage and
quality of the data in the live birth information system
(Sistema de Informagdes de Nascidos Vivos, SINASC)
have been occurring throughout Brazil, problems still
exist regarding the accuracy of some specific indicators
(Ministry of Health® 2005). Among these is the gesta-
tional age. Brazilian studies investigating the reliability
of the gestational age furnished by SINASC through
comparison with data collected in surveys have found
kappa index values ranging from 0.09 to 0.83, with a
proportion of unknown values of the order of 10% to
12.4%.1%2° The prevalence of preterm births tends to
be underestimated, especially because of classification
errors among preterm newborns of gestational age
between 34 and 36 weeks, such that they are wrongly
classified as full-term.? This makes it difficult to ad-
equately estimate the prevalence of preterm births in
Brazil through the use of secondary data.

The present study had the aim of evaluating the evo-
lution of preterm birth rates in Brazil that have been
reported from investigations conducted using primary
data collected from population-based samples.

STUDY SELECTION METHOD

A bibliographic search was performed in the Medline
and Lilacs databases. The keyword combinations used
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were: (premature/preterm and Brazil); (premature/pre-
term delivery and Brazil); (premature/preterm infant
and Brazil); (premature/preterm labor and Brazil); (risk
factors and premature/preterm delivery and Brazil); (risk
factors and premature/preterm labor and Brazil); (asso-
ciated factors and premature/preterm labor and Brazil);
(associated factors and premature/preterm delivery and
Brazil); (incidence and premature/preterm labor and
Brazil); (prevalence and premature/preterm labor and
Brazil); (incidence and premature/preterm delivery and
Brazil); (prevalence and premature/preterm delivery and
Brazil). This search was limited to the time for which
the databases have existed (Medline since 1950 and
Lilacs since 1981). The search included all the articles
published in periodicals, dissertations and theses.

Among the articles that were identified, the ones that
related to clinical topics such as complications of
preterm births and pregnancy and caring for preterm
newborns were excluded. The inclusion criteria were
that the articles should be on the prevalence of preterm
births using Brazilian data, with representative samples
from the study locations and primary data. Studies
were considered to have representative samples if they
included all the births in hospitals that occurred in the
locality over a given period, or if they used a probabilis-
tic process to select a sample of newborns in hospitals.
Deliveries at home are rare in the urban centers where
these studies were conducted.

From the Medline database, 71 references were ob-
tained and read. Of these, 50 were discarded in ac-
cordance with the exclusion criteria described above.
Among the remaining 21, 10 were original studies
and the other 11 were excluded because they repeated
results within the same database.

Twenty references were identified in the Lilacs data-
base. Out of 19 that were obtained, 14 were discarded
because they did not relate to population-based samples
and five were included (three articles, one dissertation
and one thesis).

All the references cited in the selected papers (and even
those in the discarded papers) were examined. Fifteen
were selected, of which nine were discarded because
they did not relate to population-based samples, thus
resulting in the inclusion of six references. In total, 21
references were selected (ten from Medline, five from
Lilacs and six cited in other articles). Of these, 12 were
included for study, of which ten were articles published
in periodicals, one was a doctoral thesis and one was
a master’s dissertation. The nine references that were
discarded used secondary data from SINASC. The
methodology used in the included studies was of cohort
type in seven cases and cross-sectional in five cases.

* Ministério da Sadde. Informagdes de satide. Estatisticas Vitais - Mortalidade e Nascidos Vivos. Brasilia; [s.d.]. [cited 2008 Aug 22] Available
from: http://w3.datasus.gov.br/datasus/datasus.php?area=359A1B378C5DOEOF359G22HIJd5L25MON&VInclude=. /site/infsaude.php
b Ministério da Satde. Satde Brasil 2005: uma andlise da situagao de sadde. Brasilia; 2005. (Série C. Projetos, Programas e Relatérios)



Rev Salde Pdblica 2008;42(5)

The Table shows the references that were identified,
with regard to the date of the study and the location
where it was conducted, its design, the population stud-
ied, the definition of preterm birth and the prevalence
of this outcome. All these studies classified newborns
as preterm if their gestations lasted for less than 37
weeks. In the following, the studies are presented in
sequence of their date of publication. No population-
based studies conducted in the northern or central-
western regions of Brazil were found.

RESULTS FROM THE STUDIES REVIEWED

In Natal (Northeastern Brazil), Gray et al*® conducted an
analysis of cases and controls through a cross-sectional
study on single births in five hospitals between Septem-
ber 1984 and February 1986. Data on 11,171 newborns
were collected, which represented around 71% of all
of the births from women living in Natal (births in
hospitals, at all of the hospitals in the city, represented
90.2% of all births). The prevalence of preterm births
was 3.8% (429 infants), and no association between this
event and socioeconomic status was found.

The doctoral thesis of Rumel? included all the live births
from mothers living in Bauru (Southeastern Brazil)
between May 11, 1986, and November 10, 1987. The
aim of the study was to evaluate the capacity of clini-
cal and social factors that were easily obtainable at the
time of delivery to predict mortality among children
aged zero to six months. Among the 6,989 children
studied, the prevalence of preterm birth was 3.4%. The
author did not report the methodology used to define
the gestational age.

Barros et al,? in a cohort study conducted on 5,914 live
births in Pelotas (Southern Brazil) in 1982, found that
the prevalence of low birth weight was 9.0%, preterm
birth was 6.3% and intrauterine growth restriction
(IUGR) was 9.0%. In their study, 62% of the newborns
with low birth weight presented IUGR and 36% were
preterm. Preterm birth was significantly associated
with low pre-gestational weight and extreme ages
among the mothers.

In a master’s dissertation, Oliveira® investigated the
association between the type of work performed by
the mother during pregnancy and occurrences of dis-
eases, delivery complications and preterm birth. This
study was conducted in Recife (Northeastern Brazil)
between December 1990 and April 1991, among 561
puerperae living in that city who were selected ran-
domly from six maternity hospitals in the city. The
author did not report the proportion of the deliveries
in Recife that took place in those maternity hospitals.

The prevalence of preterm births that was found was
10.2%. Gestational age was assessed using Capurro’s
method” and physical examination, by the hospital’s
clinical staff. There was no significant association be-
tween preterm birth and the type of work performed by
the mother during pregnancy. Women with low levels
of schooling who were performing informal work pre-
sented higher frequency of all the events investigated
(diseases, complications and preterm birth). Work in
which standing up was required was more frequently
associated with preterm birth, with an association
measurement of 2.73 (95% CI: 1.08; 6.90).

Horta et al** found a prevalence of preterm births of
7.5% in another cohort of 5,249 live births in Pelotas
(Southern Brazil) in the year 1993. Family income was
inversely associated with low birth weight and IUGR,
but not with preterm birth. These authors also indicated
that, despite improvements in socioeconomic situation
and maternal nutrition, there were increases in low birth
weight, IUGR and preterm birth between the 1982 and
1993 cohorts: respectively, from 9% to 9.8%, 15% to
17.5% and 5.6% to 7.5%.

Bettiol et al® described the results found in two cohort
studies on live births from single deliveries in hospitals
in the city of Ribeirdo Preto (Southeastern Brazil): the
first between June 1978 and May 1979 (6,681 births)
and the second between May and August 1994 (3,579
births). Information on gestational age was available
for 75% and 82% of the cases, respectively. The authors
did not report the methodology used to define gesta-
tional age. The prevalence of preterm births was 6%
(cohort of 1978-79) and 13.3% (cohort of 1994), with
a statistically significant increase (p<0.001) from the
first to the second study. The positive changes between
the two cohorts included increased coverage of prenatal
care and schooling levels among the mothers, and de-
creased smoking during pregnancy. On the other hand,
there were increases in the rates of teenage pregnancy,
cesarean sections and low birth weight. The increase in
the latter indicator from 1978-79 to 1994 was greater
among families with occupations of higher qualification
level, occurring only for children born at gestational
ages of 36-40 weeks, with birth weights between 1.5
and 2.49 kg, i.e. among children who were more likely
born from elective cesarean section.

In a cross-sectional study conducted in S&o Luis (North-
eastern Brazil) between March 1997 and February
1998), Silva et al*® analyzed a systematic sample of
2,831 births that took place in hospitals, stratified ac-
cording to the ten maternity hospitals and proportional
to the number of births in each hospital. These authors
found that the prevalence of preterm birth was 13.9%
and the prevalence of low birth weight was 9.6%.

2 Rumel D. Acurdcia dos critérios de risco do Programa de Defesa da Vida dos Lactentes do Municipio de Bauru entre 1986 e 1988 [doctoral

thesis]. Sao Paulo: Faculdade de Sadde Publica da USP; 1989.

b Oliveira MT. A satide da mulher trabalhadora: estudo da relacdo entre trabalho na gestacao e a ocorréncia de doencas, complicacdo do
parto e recém-nascidos prematuros na cidade do Recife, PE [master’s dissertation]. Salvador: Universidade Federal da Bahia; 1992.
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Nascimento® conducted a hospital-based cohort study
in Taubaté (Southeastern Brazil) on a sample of 589
mothers who gave birth between May 1 and October
31, 1999. The gestational age was evaluated by neona-
tologists, but the author did not report the methodology
used. The prevalence of preterm births was 11.9%. This
author found that preterm birth was significantly asso-
ciated with the following factors: previous history of
stillbirth, smoking during pregnancy, maternal weight
gain less than 13 kg, arterial hypertension, vaginal
bleeding, infection of the genitourinary tract and five
or fewer prenatal consultations.

The study by Rondé et al*® used cohort methodology
and was conducted in Jundiai (Southeastern Brazil)
between September 1997 and August 2000, among
women who attended prenatal care within the Brazilian
national health system (Sistema Unico de Sadde, SUS).
Their study had the aims of evaluating the prevalence
of stress during pregnancy and testing associations
between psychological stress or distress among the
mothers and low birth weight, preterm birth and IUGR.
The method used was to measure stress and distress
at interviews that was held at three times during the
pregnancy: less than 16 weeks, 20 to 26 weeks and
30 to 36 weeks. The study followed up 865 pregnant
women, with a loss rate of 27%. The prevalence of
preterm births was 4.2%. Maternal distress was shown
to be associated with low birth weight (RR=1.97,p =
0.02) and preterm birth (RR = 2.32, p = 0.015).

Almeida et al* conducted a study in Campinas (South-
eastern Brazil), with the aim of comparing the care
received during gestation, delivery and the puerperium
among women belonging to two per capita family
income strata (less than one minimum monthly salary
[MMS] and greater than or equal to one MMS). This
was a cross-sectional study with a random sample of
248 women who had given birth between April 2001 and
March 2002. The Kessner index was used to investigate
the adequacy of the prenatal care, along with another
index that the authors proposed, based on the recom-
mendations from the Ministry of Health. Interviews
were held in the women’s homes. The way in which
the newborns’ gestational age was obtained was not
reported. The prevalence of preterm birth was 11.3%,
such that it was 13.1% in the stratum with income less
than one MMS and 9.8% in the stratum of income greater
than or equal to one MMS (p = 0.4). The prevalence of
preterm births was not statistically different between the
two groups. The authors concluded that although more
women in the more prosperous group had received excel-
lent prenatal care, the percentage of cases of inadequate
prenatal care was relatively low in the poorer group.

Lunardelli & Peres®® conducted a population-based
cross-sectional study in Itajai (Southern Brazil), with
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Figure. Prevalence of preterm births in Brazil, according to
population-based studies, weighted by sample size.

the aim of investigating the relationship between peri-
odontal disease in the mother and preterm birth or low
birth weight. Their study consisted of interviews with the
mothers and reviews of the hospital files, in 2003. They
interviewed and examined a systematic sample of 449
parturients within 48 hours of the delivery. They did not
report the method they used to evaluate gestational age.
The prevalence of preterm births was 7.1%. No associa-
tion was found between periodontal disease and low birth
weight. The crude association between preterm birth and
periodontal disease disappeared after adjustment for the
variables of the mother’s health during pregnancy.

Barros et al® studied all of the 4,231 live births in Pelotas
(Southern Brazil) in the year 2004, in a third prospec-
tive cohort study, similar to the studies conducted in
1982 and 1993. The prevalence of preterm births was
15.0%. The rate of preterm deliveries was almost twice
what it had been in the 1993 study (7.5%). The rate of
low birth weight remained unchanged (around 10% in
both studies). The apparent incongruence between these
two results could be explained by the concentration of
preterm births observed in 2004 at the gestational ages
of 35 and 36 weeks, when the infants already presented
weights of more than 2,500 g.%’

The Figure summarizes the prevalences of preterm
births in Brazil. Except for the findings of Rond6 et
al,’® the results indicate a tendency towards increased
prevalence of preterm births starting in the 1990s (p =
0.004). Particularly in the two cities that were studied
on more than one occasion (Ribeirdo Preto and Pelotas),
this increase was consistent.

DISCUSSION

According to data from SINASC,* which have been
available online since 1994, the prevalence of preterm

2 Ministério da Sadde. Informagdes de satde. Estatisticas Vitais - Mortalidade e Nascidos Vivos. Brasilia [s.d. =2?]. Available at: http:/
w3.datasus.gov.br/datasus/datasus.php?area=359A1B378C5D0EOF359G22H1Jd5L25MON&VInclude=. /site/infsaude.php&VObj=http:/tabnet.

datasus.gov.br/cgi/deftohtm.exe?sinasc/cnv/nv



births in Brazil was 5% in 1994, 5.4% in 1998, 5.6% in
2000 and 6.5% in 2004. However, this slight increase
does not correspond to the marked increase shown in
the present review. Studies carried out in the same loca-
tion, like the cohorts in Ribeirdo Preto and Pelotas have
shown a trend of increasing prevalence of preterm birth.
In Ribeirdo Preto, over a 15-year period, the prevalence
of preterm births increased from 6.0% (1978-79) to
13.3% (1994). In Pelotas, three cohorts of live births
were recruited, one every eleven years. The prevalence
of preterm births increased from 6.0% in 1982 to 7.5% in
1993 and to 15.0% in 2004. These increases in preterm
births and low birth weight have had the consequence
of stabilizing the infant mortality rates, since the con-
comitant improvement in the care provided for preterm
neonates was offset by the increase in prematurity.*

The only study included in this review that produced
results contrary to the idea that the prevalence of pre-
term births has been increasing was the one by Rondd et
al'¢ (Jundiai, from 1997 to 2000). This can be explained
by the facts that that study only included SUS patients,
excluded women at higher risk of premature delivery
and presented a high rate of losses (27%).

The reliability of the SINASC data on preterm births
has been contested. In comparing the findings from the
studies included in this review with the SINASC data
for the same period and locations, a large disparity in
the prevalence of preterm births can be seen. While the
1994 cohort in Ribeirdo Preto® showed a prevalence of
preterm births of 13%, the SINASC data indicated 4%.
The same occurred in S&o Luis in 1997-98, with 14%
from the study by Silva et al**and 2% from SINASC;
and with the 2004 cohort in Pelotas, with 15% from
the study by Barros et al® and 10% from SINASC. The
possible causes of these differences include the qual-
ity of the information on gestational age, which was
probably less standardized in the SINASC data, and the
greater number of unknown values in the SINASC data
than in the survey data. Nonetheless, four of the papers
analyzed in this review (all from investigations in the
southern and southeastern regions) did not mention the
methodology used to measure the gestational age of the
newborns. This indicates that there were also limitations
in the studies accomplished using primary data, at least
with regard to the reports produced.

The trend observed in Brazil has also been seen in other
countries. In a comparison of the duration of single
pregnancies in the United States between 1992 and
2002, a marked decrease in the number of deliveries
at gestational ages greater than or equal to 40 weeks
and an increase in the deliveries between 34 and 39
weeks was observed (p<0.001), both in relation to
deliveries with premature membrane and as a result
of medical interventions.®

Preterm birth in Brazil ~ Silveira MF et al

In Denmark, also among deliveries from single preg-
nancies, it was found that the proportion of preterm
deliveries between 1995 and 2004 increased by 22%,
or by 51% (from 3.8% to 5.7%) if only the low-risk
primiparae were considered.*?

On the other hand, a study in the Australian state of
New South Wales between 1990 and 1997 did not
find any changes in the rate of preterm births among
low-risk.*®

With regard to the risk factors for the occurrence of
preterm births, the articles included in the present review
indicated that these risks were low weight presented by
the mother before the pregnancy, extremes of maternal
age,? previous history of stillbirth, smoking during preg-
nancy, insufficient weight gain by the mother, arterial
hypertension, vaginal bleeding, infection of the geni-
tourinary tract, five or fewer prenatal consultations,*
maternal distress,*® low schooling level, belonging to
the informal workforce and doing work that required
standing up.2 The study comparing two birth cohorts in
Ribeirdo Preto (1978-79 and 1994)° suggested that the
high rates of cesarean sections and the increased num-
bers of mothers without a partner might be partially re-
sponsible for the increased prevalence of preterm births.
However, comparison between the three birth cohorts*in
Pelotas (1982, 1993 and 2004) showed that there were
increased numbers of preterm births both from vaginal
and from cesarean deliveries. This suggests that there
must have been a shared reason, such as an increased
rate of terminations, either by cesarean section or by
induced delivery. Other factors associated with preterm
birth may include incorrect determination of gestational
age based on ultrasound examinations and low quality
of prenatal care, thereby failing to control infections that
lead to premature rupture of the membranes.*

Data from the 2004 cohort in Pelotas showed that,
contrary to what is seen in developed countries,® chil-
dren with gestational ages between 34 and 36 weeks
(threshold preterm newborns) presented a risk of dying
during their first year of life that was five times greater
than was the risk among children born at full term, even
after adjusting for maternal morbidity and sociodemo-
graphic factors.'” Although the increasing trend towards
preterm birth observed in Brazil is mainly limited to
this band of threshold preterm births, its consequences
for infant mortality are substantial.

In conclusion, the studies reviewed indicate that there
has been an increase in preterm births in Brazil. Given
the important role of infant mortality in this country, it
becomes important and necessary to identify the causes
of this increase, by means of specific studies. Through
determining these causes, interventions for diminishing
the occurrence of preterm deliveries and consequently
the rates of infant mortality may be planned.

2 Oliveira MT. A satide da mulher trabalhadora: estudo da relagdo entre trabalho na gestagao e a ocorréncia de doencas, complicagdo do
parto e recém-nascidos prematuros na cidade do Recife, PE [master’s dissertation]. Salvador: Universidade Federal da Bahia; 1992.
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