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In Brazil, similar intrauterine growth restriction (IUGR) rates
were observed between cities with distinct levels of socioeco-
nomic development, challenging the current knowledge that
higher rates of IUGR would necessarily be observed in poorer
areas than in wealthier ones. Ribeirão Preto, a city located in the
most developed area in Brazil, showed an IUGR rate of 18% in
1994, whereas this rate was 18.5% in 1997/1998 in São Luís,
located in one of the poorest areas in the country. The objective
of this study was to compare risk factors for IUGR in these two
cities and to identify factors that are responsible for this unex-
pected lack of difference between the rates. Using data from two
birth cohorts, including 2839 neonates who were from Ribeirão
Preto and born in 1994 and 2439 neonates who were from São
Luís and born in 1997/1998, a multivariable analysis was con-
ducted to assess changes in the risk for IUGR in the poorer city
compared with the wealthier one in a combined model, adjusting
for some risk factors for IUGR. The wealthier city showed higher

rates of maternal smoking, attendance in the private sector, and
obstetric interventions than the less developed one. Differences
in maternal smoking and obstetric interventions were possibly
responsible for the similarity of the rates between cities. It seems
that early detection of IUGR followed by cesarean section in the
wealthier city is associated with increased low birth weight and
IUGR rates but reduced stillbirth and infant mortality rates.
(Pediatr Res 57: 674–679, 2005)

Abbreviations
BWR, birth weight ratio
CI, confidence interval
CS, cesarean section
IUGR, intrauterine growth restriction
LBW, low birth weight
OR, odds ratio
PTB, preterm birth

Intrauterine growth restriction (IUGR), which predisposes
the child to metabolic disturbances during the neonatal period
and to alterations in somatic and neurocognitive development
during childhood (1,2), is one of the main public health prob-
lems in developing countries. It is also responsible for diseases
that affect adults, such as cardiovascular disorders, hyperten-
sion, and non–insulin-dependent diabetes (3,4). The IUGR rate
in developing countries is six times higher than in developed
ones, and it is estimated that 23.8% of all newborn infants, ~30
million, are born with IUGR every year worldwide (5).

Various social, cultural, and environmental factors, which
vary between developed and developing countries, affect intra-
uterine growth. In developed countries, cigarette smoking ac-

counts for 25% of the cases; in addition, low weight gain, low
body mass index, primiparity, and short stature are responsible for
nearly half of the cases. In contrast, in developing countries, the
contribution of cigarette smoking is lower, whereas the other
causes increase considerably (6). However, little information is
available about what factors may be implicated in differences in
IUGR rates between wealthy and poor settings.

In Brazil, similar IUGR rates were observed between cities
with distinct levels of socioeconomic development, challeng-
ing the current knowledge that higher rates of IUGR would
necessarily be observed in poorer areas than in wealthier ones
(7). Ribeirão Preto, a city located in the most developed area in
Brazil, showed an IUGR rate of 18% in 1994, whereas this rate
was 18.5% in 1997/1998 in São Luís, located in one of the
poorest areas in the country. The purpose of this study was to
compare risk factors that are associated with IUGR between
these two cities using data from two birth cohorts and to
identify factors that are responsible for the unexpected lack of
difference between rates.
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METHODS

Study area. Ribeirão Preto is located in the state of São Paulo, southeast of
Brazil, one of the richest and most industrialized regions of the country, with
a population of 461,427 inhabitants in 1994 (8). Its human development index
was 0.855 in 2000, occupying the sixth place in the São Paulo ranking and the
22nd place in the national ranking (9). São Luís, the capital of Maranhão State,
has a population of 781,068 inhabitants (10) and is located in the northeast of
Brazil, one of the poorest regions in the country. Its human development index
was 0.778 in 2000, occupying the first place in the Maranhão ranking but the
1112th place in the national ranking (9). The per capita income of Ribeirão
Preto is twice as high as that of São Luís.

Ribeirão Preto sample. All maternity hospitals in the city participated in the
survey. Data included all births over a period of 4 consecutive months from
March to August 1994. Considering a maximum product of p � q (event
proportion of 50%) and establishing the minimum significant difference at 4%,
the minimum sample size was 2499 births. Excluding newborns of unknown
birth weight and multiple deliveries, the total sample consisted of 2839
newborns. This sampling was based on a previous study that did not show
seasonality in births along the year in terms of the variables studied: birth
weight, preterm birth (PTB), maternal age, and twinning (8).

São Luís sample. The data were collected between March 1997 and
February 1998. Sampling, performed in a random manner, was stratified by
maternity hospital, with the share being proportional to the number of deliv-
eries. Systematic sampling was carried out at each maternity hospital on the
basis of the birth list by order of occurrence, with a sampling interval of seven.
Sample size calculations were based on the same assumptions as used for
Ribeirão Preto. A total of 2439 newborns were selected, excluding multiple
births, stillbirths, and newborns of unknown birth weight.

Common procedures applied in the two studies. The samples of the two
cities only comprised hospital deliveries, which corresponded to 96% of all
births in São Luís and to 98% in Ribeirão Preto, with only mothers living in
the municipalities being included. A similar method for data collection was
used in the two studies.

The mothers were interviewed during their hospital stay or at home in cases
of early discharge, which caused some losses. At the end of the study, the loss
was 3.2% for Ribeirão Preto and 5.8% for São Luís.

The newborn infants were weighed without clothing soon after birth on an
electronic scale or an infant-type scale, with a precision of 5 and 10 g,
respectively, calibrated weekly by the research teams. Two trained staff
members measured length at birth with the infant laid in the supine position on
a neonatometer with a fixed vertical headpiece and a smooth sliding vertical
footpiece. The first measurer kept the head in line with the body and fixed
against the headpiece; the other measurer stretched the legs and touched the
heels with the sliding footpiece. Measurements were made to the nearest 0.5
cm (11).

Gestational age was calculated for both cohorts on he basis of the date of
the last normal menstrual period reported by the mother. For Ribeirão Preto,
this date was classified as unknown when not recalled by the mother. In São
Luís, day 15 was adopted for cases in which only the month of the last
menstruation was known. In the two studies, cases of birth weight incompat-
ible with the date of the last menstruation (identified using the cutoff points
suggested by Altman and Coles based on English reference data) (12) or
newborns with an unlikely gestational age (�20 or �50 wk) had their
gestational age reclassified as unknown. There were 553 cases for which
gestational age was missing in Ribeirão Preto and 120 cases in São Luís. All
cases with missing or ignored gestational age were imputed in a regression
model (13). The characteristics that were used to impute gestational age were
birth weight, parity, family income, and newborn sex. Fifty-six cases were
imputed as preterm in Ribeirão Preto and five in São Luís.

The concept of IUGR was based on the birth weight ratio (BWR), which is
the ratio between the newborn’s weight and the mean weight for gestational
age of the sex-specific reference curve (14). A BWR �0.85 was defined as no
growth restriction, and a BWR �0.85 was defined as IUGR (15).

Newborns were classified as large for gestational age, appropriate for
gestational age, and small for gestational age when their birth weight was,
respectively, above the 90th percentile, between the 90th and 10th percentiles,
and less than the 10th percentile of the weight for gestational age from the
curve of Williams et al. (14).

For the determination of body proportionality, Rohrer’s ponderal index,
defined as 100 times the weight in grams divided by the cube of the height in
centimeters (16), was used. Newborns who had IUGR and whose ponderal
index was below the 10th percentile of the reference value were considered to
be asymmetric (17). The following variables were studied: newborn sex,
number of cigarettes smoked by the mother per day during pregnancy (none,
one to 10, or �10), maternal age (�18, 18–19, 20–34, or 35 y or more),
marital status (married, cohabiting, or without a partner), maternal schooling

(0–4, 5–11, or 12 y or more), parity (one, two to four, or five or more
children), category of hospitalization (public or private), type of delivery
[normal or cesarean section (CS)], and family income (expressed as multiples
of the minimum wage: one or fewer, one to three, or more than three minimum
wages). Adequate prenatal care use was determined using an index created on
the basis of the minimum number of prenatal visits recommended by the
Brazilian Ministry of Health (18). This variable was adjusted for the duration
of pregnancy to prevent bias, because mothers of preterm infants tend to attend
fewer prenatal visits, and classified into three categories: no prenatal care use,
adequate prenatal care use, and inadequate prenatal care use. A missing
category was added for all variables with missing information.

The study was approved by the Ethics Committees of the Maternal-Infant
University Hospital of São Luís and the Ribeirão Preto Hospitals, and the
mothers gave written informed consent to participate in the study before the
interview.

The data were analyzed using the Stata program, version 6.0 (19). The �2

test was used to compare proportions, and the odds ratio (OR) and its
confidence interval (CI) were calculated to determine the effect of each
variable on IUGR. For multivariable analysis, a stepwise logistic multiple
regression model with backward elimination was used to control for confound-
ing factors. Variables with p � 0.20 upon univariable analysis entered the
analysis, and those with p � 0.10 remained in the model. We also assessed in
a combined model that included both cities changes in the OR for an indicator
variable (city of study). A crude OR for city was estimated and compared with
adjusted ORs for city of study, including variables that were associated with
IUGR in at least one of the cities. These variables were included one at a time
and were retained in the model when they changed the OR for city of study by
�10%. The level of significance was set at 5% (p � 0.05).

RESULTS

There were significant socioeconomic differences between
the two cities (Table 1). São Luís showed various disadvan-
tages: 32.3% of the families had an income equal to or lower
than one minimum wage, only 4.9% of the mothers had �12 y
of schooling, most births occurred in public hospitals (89.0%),
and the percentage of mothers without a partner was almost
double that observed in Ribeirão Preto. In contrast, in Ribeirão
Preto, the family income was equal to or lower than one
minimum wage in only 8.3% of cases, 13.0% of the mothers
had �12 y of schooling, and 59.7% of births occurred in public
hospitals.

Other disadvantages observed for São Luís were the elevated
number of adolescent mothers (29.4%) and the larger number
of mothers who did not receive prenatal care. However, Ri-
beirão Preto showed an almost four times higher incidence of
smoking mothers and a higher rate of CS (50.9%).

Mean birth weight was higher in the São Luís sample than in
the Ribeirão Preto sample (3177 versus 3113 g; p � 0.001).
The same was observed for the mean birth weight of newborns
with IUGR (2580 versus 2443 g; p � 0.001).

The BWR identified a similar number of infants with IUGR
(Table 2): 18.0% in Ribeirão Preto and 18.5% in São Luís (p �
0.649). The prevalence of preterm newborns was the same in
the two cohorts (12.6%). However, the prevalence of low birth
weight (LBW) was higher in Ribeirão Preto than in São Luís
(10.7 versus 7.6%). Ribeirão Preto had a lower stillbirth rate
(9.6 per 1000 in 1994 versus 19.1 per 1000; p � 0.001 in
1997/1998) and lower infant mortality than São Luís (16.6 per
1000 versus 26.2 per 1000; p � 0.014).

The percentage of PTB among growth-restricted infants was
higher in the wealthier city (20.4 versus 7.8%; p � 0.001).
Moreover, the percentage of asymmetric newborns among
those with IUGR was higher in São Luís than in Ribeirão Preto
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(13.7 versus 8.6%; p � 0.013). This difference was still higher
among preterm newborns (18.8 versus 9.5%; p � 0.001).

For the São Luís sample, univariable analysis (Table 3)
revealed an association between IUGR and maternal age,
maternal schooling, family income, marital status, number of
cigarettes smoked, parity, and hospitalization category. In Ri-
beirão Preto, IUGR was associated with maternal schooling,
family income, marital status, maternal number of cigarettes
smoked, lack of prenatal care, and hospitalization category.

In the adjusted models, the following variables remained as
risk factors for IUGR in São Luís: family income of more than
one minimum wage and of three minimum wages or less,

hospitalization in a public hospital, primiparity, and smoking
�10 cigarettes per day. In Ribeirão Preto, risk factors were
maternal schooling of 0–4 and 5–11 y, hospitalization at a
public hospital, and smoking one to 10 and �10 cigarettes per
day (Table 4). To test whether co-linearity between socioeco-
nomic variables might have affected results because in the final
model family income was retained for São Luís and maternal
schooling was retained for Ribeirão Preto, models that in-
cluded only family income or only maternal schooling were
tested but produced similar results.

The prevalence of only 5.7% of smoking mothers found in
São Luís contrasted with that observed in Ribeirão Preto,
which was 17.0% (p � 0.001). However, the risk for IUGR for
mothers who smoked �10 cigarettes per day was higher in São
Luís than in Ribeirão Preto (4.94 versus 2.27).

Taking Ribeirão Preto as reference, the crude risk for IUGR
for São Luís was similar (OR � 1.03, 95% CI 0.90–1.19).
Adjustment for number of cigarettes smoked changed the OR
to 1.18 (95% CI, 1.02–1.37). When adjusted for category of
hospitalization, the OR changed to 0.88 (95% CI, 0.76–1.01).
Adjusting for maternal schooling, family income and parity did
not change the OR. Simultaneous adjustment for number of
cigarettes smoked and category of hospitalization led to an OR
of 1.02 (95% CI, 0.88–1.20).

DISCUSSION

In contrast to what was expected, the wealthier city was not
at an advantage in terms of IUGR compared with the poorer
city. However, stillbirths and infant mortality rates do differ in
favor of the wealthier city. Differences in maternal smoking
and obstetric interventions were possibly responsible for the
similarity of the rates between the cities.

One of the factors that were responsible for the similarity of
the IUGR rates was maternal smoking. The wealthier city
showed a higher prevalence of maternal smoking than the less

Table 2. Distribution of births according to the characteristics of
the newborn (São Luı́s, 1997, and Ribeirão Preto, 1994)

Variable

São Luı́s
(n � 2439)

Ribeirão
Preto

(n � 2839)

pn % n %

Newborn sex 0.005
Female 1104 45.3 1395 49.1
Male 1335 54.7 1444 50.9

PTB 0.949
Yes 307 12.6 359 12.6
No 2132 87.4 2480 87.4

LBW �0.001
Yes 186 7.6 303 10.7
No 2253 92.4 2536 89.3

Adequacy of weight for
gestational age

�0.001

Small for gestational age 347 14.2 364 12.8
Adequate for gestational age 1895 77.6 2336 82.1
Large for gestational age 197 8.0 139 4.9

IUGR
No 1988 81.5 2328 82 0.649
Yes 451 18.5 511 18.0

Table 1. Distribution of births according to socioeconomic,
demographic, and maternal factors (São Luı́s, 1997, and Ribeirão

Preto, 1994)

Variable

São Luı́s
(n � 2439)

Ribeirão
Preto

(n � 2839)

pn % n %

Maternal age (y) �0.001
�18 319 13.1 211 7.4
18–19 398 16.3 287 10.1
20–34 1618 66.3 2065 72.7
�35 102 4.2 269 9.5
Unknown 2 0.1 7 0.3

Maternal schooling (y) �0.001
0–4 418 17.1 631 22.2
5–11 1896 77.7 1649 58.0
12� 119 4.9 368 13.0
Unknown 6 0.3 191 6.8

Marital status �0.001
Married 704 28.9 1675 59.0
Cohabiting 1143 46.9 700 24.6
Without a partner 591 24.2 346 12.2
Unknown 1 0.1 118 4.2

Family income (minimum
wages)

�0.001

�1 786 32.3 237 8.3
�1 to �3 718 29.4 593 20.9
�3 772 31.6 1179 41.6
Unknown 163 6.7 830 29.2

Prenatal care use �0.001
Adequate 1253 51.4 1835 64.7
Inadequate 957 39.2 681 24.0
None 201 8.2 75 2.6
Unknown 28 1.2 248 8.7

Category of hospitalization �0.001
Private 269 11.0 1001 35.3
Public 2170 89.0 1695 59.7
Unknown – – 143 5.0

Parity �0.001
1 1187 48.7 1154 40.6
2–4 1148 47.0 1492 52.6
�5 104 4.3 165 5.8
Unknown – – 28 1.0

Type of delivery �0.001
Vaginal 1616 66.3 1394 49.1
CS 823 33.7 1445 50.9

No. of cigarettes smoked
during pregnancy

�0.001

None 2299 94.3 2157 76.0
1–10/d 127 5.2 294 10.4
11–20/d 13 0.5 186 6.6
Unknown – – 202 7.0
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developed one. In a combined model, when adjustment for the
number of cigarettes smoked was performed, the decreased OR
suggested that if the rate of maternal smoking had been similar
in the two cities, then the risk of IUGR would have been higher
in the poorer city. Frisbie et al. (20), studying IUGR in
different ethnic groups of the American population, obtained
equally paradoxical results: although belonging to a demo-
graphic and socioeconomic group of high risk, white mothers
of Hispanic origin showed an incidence of IUGR similar to that
of white mothers of non-Hispanic origin. One of the factors
that they thought could explain these findings was lower
cigarette consumption among white mothers of Hispanic ori-
gin, in agreement with the present results.

Another factor that probably is associated with this paradox
is obstetric intervention. The higher rate of IUGR among
mothers attended in the private sector in the wealthier city was
possibly a consequence of early detection of maternal pathol-

ogy and consequent early interruption of pregnancy. Better
perinatal care in the wealthier city may be rescuing some
fetuses who otherwise would be stillborn. Further support for
this hypothesis is that in the combined model, when adjustment
for category of hospitalization was made, the OR decreased,
suggesting that if mothers had received the same rate of
attendance in the private sector in the two cities, then the IUGR
rate would have been higher in the wealthier city.

In the separate models, risk for IUGR related to category of
hospitalization (public versus private) was adjusted for socio-
economic indicators. Consequently, this adjusted risk might
reflect quality of care. Differences in the risk for IUGR be-
tween mothers who delivered in the private and in the public
sectors were higher for the poorer city. The increased risk for
IUGR among mothers in the private sector in the wealthier city
compared with mothers in the poorer city, instead of represent-
ing a worsening, probably reflects an improvement in the

Table 3. Univariable analysis of risk factors for IUGR in São Luı́s, 1997, and Ribeirão Preto, 1994

Variable

São Luı́s (n � 2439) Ribeirão Preto (n � 2839)

%IUGR OR 95% CI p %IUGR OR 95% CI p

Maternal age (y) 0.012 0.122
�18 24.1 1.56 1.17–2.08 23.2 1.43 1.02–2.02
18–19 20.9 1.29 0.98–1.70 16.7 0.95 0.68–1.33
20–34 16.9 1 Reference 17.4 1 Reference
�35 16.7 0.98 0.57–1.67 20.5 1.22 0.89–1.68

Maternal schooling (y) 0.023 �0.001
0–4 21.3 2.03 1.11–3.71 23.6 2.76 1.88–4.07
5–11 18.3 1.67 0.95–2.96 17.7 1.91 1.33–2.76
�12 11.8 1 Reference 10.1 1 Reference
Unknown 33.3 3.75 0.63–22.38 17.8 1.93 1.17–3.20

Marital status 0.052 �0.001
Married 16.1 1 Reference 15.4 1 Reference
Cohabiting 18.6 1.19 0.27–1.53 22.6 1.60 1.28–2.00
Without a partner 21.3 1.41 1.07–1.88 24.0 1.73 1.31–2.29
Unknown – – – 10.2 0.62 0.34–1.14

Family income (minimum wages) 0.002 0.003
�1 22.0 1.65 1.27–2.14 23.6 1.53 1.13–2.05
�1 to �3 17.7 1.42 1.05–1.93 19.8 1.70 1.21–2.38
�3 14.6 1 Reference 15.4 1 Reference
Unknown 23.3 1.26 0.92–1.74 18.8 1.23 0.98–1.53

Prenatal care use �0.001 0.010
Adequate 16.8 1 Reference 17.1 1 Reference
Inadequate 19.6 1.22 0.98–1.52 20.4 1.26 0.01–1.57
None 21.9 1.38 0.95–1.98 28.0 1.87 1.11–3.14
Unknown 28.6 1.97 0.85–4.52 15.3 0.89 0.62–1.28

Category of hospitalization �0.001 �0.001
Private 10.0 1 Reference 13.3 1 Reference
Public 19.5 2.18 1.44–3.28 21.3 1.76 1.42–2.19
Unknown – – – 12.6 0.94 0.55–1.59

Parity �0.001 0.189
1 21.7 1.55 1.25–1.91 18.5 1.08 0.88–1.32
2–4 15.1 1 Reference 17.4 1 Reference
�5 19.2 1.33 0.80–2.22 23.0 1.42 0.97–2.09
Unknown – – – 3.6 0.17 0.02–1.30

Type of delivery 0.074 0.061
Vaginal 19.5 1 Reference 19.4 1 Reference
CS 16.5 0.81 0.66–1.02 16.7 0.83 0.69–1.01

No. of cigarettes smoked during pregnancy 0.017 �0.001
None 18.1 1 Reference 15.0 1 Reference
1–10/d 23.6 1.40 0.92–2.14 31.0 2.54 1.93–3.35
�10/d 46.2 3.89 1.30–11.64 30.7 2.51 1.93–3.35
Unknown – – – 19.8 1.40 0.97–2.02
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quality of care, because it was associated with better obstetric
and neonatal outcomes. Stillbirth and infant mortality rates
differ in favor of the wealthier city.

LBW rate was higher in Ribeirão Preto than in São Luís. The
CS rate was also higher in Ribeirão Preto (50.8%) (21) than in
São Luís (33.7%; p � 0.001) (10). It seems that early detection
of IUGR followed by CS in the wealthier city was associated
with increasing LBW and IUGR rate but also with a reduction
in stillbirths and infant mortality. Others have also shown that
obstetric intervention in preterm gestations, when correctly
indicated, can help prevent stillbirths and infant mortality (22).

The size effect of socioeconomic factors in Ribeirão Preto
was greater than in São Luís, possibly also reflecting higher
rates of obstetric interventions among wealthier mothers. Not
only were IUGR rates similar for the poorer and the wealthier
city, but also IUGR rate increased in the wealthier city from
15.5% in 1978/1979 to 18.0% in 1994 (p � 0.003) despite
improvements in various socioeconomic indicators and some
known risk factors for IUGR over the same time. For example,
the percentage of smoking mothers decreased from 28.9 to
21.4% (p � 0.001) (23). This is in contrast to what has been
reported by others, who have shown decreasing IUGR rates in
Canada (24).

In the wealthier city, when 1978/1979 data were compared
with 1994 data, the PTB rate increased from 7.6 to 13.6% (p �
0.001) (25). The CS rate also rose from 30.3 to 50.8% (p �
0.001) (21). However, the infant mortality rate dropped from
36.6 per 1000 to 16.9 per 1000 (p � 0.001) (26) and the
stillbirth rate also fell from 22.0/1000 stillbirths in 1978/1979
to 9.6/1000 in 1994 (27). In the wealthier city, increasing PTB,
IUGR, and LBW rates but decreasing stillbirth and infant
mortality rates over time further add to the evidence that
increasing obstetric interventions, especially CS, might be
associated with these trends.

We observed a predominance of symmetric IUGR in the two
cities, in agreement with Tavares (28) and De Onis et al. (5),
who also found a predominance of symmetric IUGR. The rate
of asymmetric IUGR was lower and the percentage of PTBs
among growth-restricted infants was higher in the wealthier
than in the poorer city, further adding to the evidence of a
higher rate of obstetric intervention in the wealthier city.

Although Ferraz et al. (29), analyzing another Brazilian
childbearing population in the late 1980s, found an association
between inadequate prenatal care use and IUGR, we did not
observe such association. It is possible that increasing rates of
poor neonatal outcomes (LBW, PTB, and IUGR) among
women who adequately used prenatal care might be causing a
bias by reducing the estimates of the effect of inadequate
prenatal care use on poor neonatal outcomes (18). Conversely,
CS rate probably could not explain this lack of difference in
IUGR rates between the poorer and the wealthier city because
of its increasing rates among better-off women in both cities,
which might be reflecting both abusive and correctly indicated
interventions (10,23). We were not able to differentiate be-
tween abusive and correct indications for CS, because we did
not have data on this topic.

Underregistration of livebirths was higher in the poorer than
in the wealthier city (30), a fact that may have produced a
slight underestimation of IUGR in the poorer city. However,
because this difference was small, it might have caused no
substantial bias. We were unable to include other variables that
have reported as being associated with IUGR in the literature,
such as weight gain during pregnancy and maternal height and
body mass index in our study. Likewise, pregnancy hyperten-
sion and other maternal pathologies were not analyzed because
the study was not designed for this purpose. The main strength
of the present investigation resides in its population-based
approach, because the samples were representative of all de-

Table 4. Multivariable analysis of risk factors for IUGR in São Luı́s, 1997, and Ribeirão Preto, 1994

Variable

São Luı́s (n � 2439) Ribeirão Preto (n � 2839)

OR 95% CI p OR 95% CI p

Maternal schooling (y) – �0.035
0–4 – – 1.61 1.21–2.84
5–1 – – 1.87 1.08–2.32
�12 – – 1 Reference

Family income (minimum wages) 0.010 –
�1 1.12 0.84–1.50 – –
�1 to �3 1.51 1.14–2.00 – –
�3 1 Reference – –
Unknown 1.58 1.03–2.41 – –

Category of hospitalization 0.007 0.008
Public 1.83 1.18–2.85 1.33 1.05–1.70
Private 1 Reference 1 Reference
Unknown – – 0.67 0.37–1.23

Parity �0.001 –
1 child 1.66 1.34–2.06 – –
5 or more children 1.14 0.67–1.92 – –

No. of cigarettes smoked during pregnancy 0.006 �0.001
None 1 Reference 1 Reference
1–10/d 1.44 0.93–2.22 2.26 1.71–3.00
�10/d 4.94 1.63–15.02 2.27 1.62–3.18
Unknown – – 1.72 1.13–2.61
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liveries that occurred in Ribeirão Preto in 1994 and in São Luís
in 1997/1998. Comparing data from two populations with
marked socioeconomic and health service contrasts permitted
an easier detection of differences in risk factors for IUGR. In
addition, our investigation is an important contribution to the
study of IUGR in Brazil, where population studies are scarce,
especially in the Northeast region, because of difficulties in
determining gestational age.

CONCLUSION

In conclusion, the factors that are associated with IUGR
seem to differ between richer and poorer regions, suggesting
that causal factors act differently within the same country.
Measures to reduce the incidence of IUGR should include the
establishment of public policies that are properly directed at
decreasing smoking during pregnancy. It seems that obstetric
interventions in preterm gestations, when correctly indicated,
can help to prevent stillbirths and infant mortality despite an
increase in IUGR rate.
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