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Abstract

The objective of the present study was to estimate and compare social
inequality in terms of three indicators, i.e., low birth weight (LBW),
preterm birth (PTB) and small for gestational age (SGA) birth, in three
birth cohorts. Two cohorts were from the city of Ribeirão Preto, where
data were collected for all 6748 live born singletons in 1978/79 and for
one third of live born singletons (2846) in 1994. The third cohort
consisted of 2443 singletons born in São Luís over a period of one year
(1997/98). In Ribeirão Preto, LBW and PTB rates increased in all
social strata from 1978/79 to 1994. Social inequalities regarding LBW
and PTB disappeared since the increase in these rates was more
accelerated in the groups with higher educational level. The percent-
age of SGA infants increased over the study period. Social inequality
regarding SGA birth increased due to a more intense increase in SGA
births in the strata with lower schooling. In São Luís, in 1997/98 there
was no social inequality in LBW or PTB rates, whereas SGA birth rate
was higher in mothers with less schooling. We speculate that the more
accelerated increase in medical intervention, especially due to the
increase in cesarean sections in the more privileged groups, could be
the main factor explaining the unexpected increase in LBW and PTB
rates in Ribeirão Preto and the decrease or disappearance of social
inequality regarding these perinatal indicators in the two cities.
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Introduction

The great health inequalities detected
between the rich and the poor are particu-
larly visible among newborns and infants
(1). Inequality in perinatal health has been
well documented in the literature. Families
with lower schooling and income have higher
rates of low birth weight (LBW), preterm
birth (PTB), intrauterine growth restriction

(IUGR), and infant mortality (2-5). How-
ever, few studies are available about the
assessment of the evolution of social in-
equality along time. In Sweden and in the
United Kingdom, for example, social in-
equality regarding LBW is stable (6-9),
whereas in the Czech Republic it is increas-
ing due to a more accelerated increase in
LBW rate among infants born to mothers
with lower schooling (6,10). In Porto Ale-
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gre, Brazil, social inequality regarding in-
fant mortality has recently decreased due to
a more accelerated reduction in the infant
mortality rate among children born to moth-
ers with lower schooling (11).

Two processes, separately or in combi-
nation, can cause an infant to be born with
lower than normal weight: a reduction of the
duration of gestation (PTB) and IUGR. These
events can be represented by two indicators
of perinatal health, i.e., PTB and small for
gestational age (SGA) birth, respectively (4).
Thus, in order to understand these phenom-
ena it is important to study not only LBW,
but also PTB and SGA rates. Since these are
distinct phenomena, social inequality may
occur and evolve differently among preterm
infants and infants with IUGR.

In Brazil, few studies are available re-
garding whether perinatal social inequalities
are increasing, are remaining stable or are
decreasing (12-14). There is also little infor-
mation about regional differences in these
indicators (15).

The objective of the present study was to
estimate and compare social inequality re-
garding three indicators of perinatal health,
PTB, SGA and LBW, in three birth cohorts.
Two of them, separated by a period of 15
years, were from the same city, Ribeirão
Preto, located in a richer region of the Bra-
zilian Southeast, while the third was from
São Luís, located in a poorer region in the
Northeast. This permitted us to assess
whether social inequality in perinatal indica-
tors occurs in a similar or in a different
manner in two cities in two Brazilian regions
and to evaluate whether social inequality
regarding perinatal health is increasing, is
remaining stable or is decreasing in the city
of Ribeirão Preto.

Material and Methods

Population studies

Population studies were performed in two

cities located in two different regions of
Brazil (São Luís in the Northeast and Ribeirão
Preto in the Southeast) in the 1970 and 1990
decades. In Ribeirão Preto, from June 1978
to May 1979, 6748 live born singletons were
included in the analysis and 2846 were stud-
ied from April to August 1994. After the
exclusion of records with missing birth
weight the final sample size for analysis was
6747 for the first and 2839 for the second
cohort. The option to study a 4-month period
was due to the fact that no seasonality was
observed in the distribution of births or of
LBW or PTB rates in the 1978/79 study (16).

The data for the São Luís cohort were
obtained by a systematic sampling of deliv-
eries stratified per maternity. One every seven
births was systematically selected in each
hospital from birth listings. The study was
started in March 1997 and ended in February
1998, covering a period of one year, for a
total of 2443 live born singletons from fami-
lies residing in the municipality. After the
exclusion of records with missing birth
weight the final sample size for analysis was
2439. In 1996, hospital births represented
96.3% (95%CI = 94.1-98.6%) of all births,
guaranteeing the representativity of the hos-
pital birth sampling (17). The study was
conducted at 10 public network units and at
units covered by insurance plans and/or pri-
vate units during the period from March 1,
1997 to February 28, 1998. The maternities
where less than 100 deliveries occurred in
1996 and which attended only 2.2% of the
deliveries of that year were excluded from
the sample. Thus, the study is representative
of 94% of the births that occurred during the
study period.

A standardized questionnaire was used
in the three studies, with small differences
between them. The methodology was ap-
proximately the same and the details have
been published in previous papers (18-20).
The losses were low, i.e., 2.5 and 3.2% in
Ribeirão Preto for the 1978/79 and 1994
cohorts, respectively, and 5.8% in São Luís.
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Study areas

The city of Ribeirão Preto is located in
the Northeast region of the State of São
Paulo. In 1994 the population was 461,427
inhabitants, a 44.9% increase in relation to
1978/79. This is one of the most developed
cities in the country, with 99% of the resi-
dences having piped water and being served
by the sewage network, and having one of
the highest per capita incomes in the coun-
try, approximately US$5,800 per year. The
main economic activity of the city is the
sugar cane industry, in addition to com-
merce and services. It is also a renowned
regional university center. In 1978/79, the
city had eight maternities and in 1994 it had
ten (18). Its human development index was
0.855 in 2000, occupying 6th place in the
São Paulo ranking and 22nd place in the
national ranking (21).

The city of São Luís, the capital of the
State of Maranhão, is located on an island
along the northern coast of the state. In 1996
it had a population of 781,068 inhabitants.
The city is located in one of the poorest
regions in the country, where only 50% of
the residences are connected to the sewage
network and only 75% receive piped water.
Its economic activity is based on the alumi-
num metal industry, on the export of mineral
ore from the Carajás mountains and on the
state production of soy, in addition to com-
merce and services. In 1997, São Luís had
18 maternities (19). Its human development
index was 0.778 in 2000, occupying first
place in the Maranhão ranking, but 1112th
place in the national ranking. The per capita
income of Ribeirão Preto was twice as high
as that of São Luís in 2000 (21).

Variables

Three indicators of perinatal health were
evaluated: LBW, PTB and SGA birth. Birth
weight was categorized as low (<2500 g)
and not low (≥2500 g). A newborn was

classified as preterm when its gestational
age was less than 37 weeks as determined on
the basis of the last normal menstrual period.
Weight classification according to gestational
age was based on the curve of Williams et al.
(22). This curve shows intrauterine stan-
dards of growth and classifies newborns into
three categories: adequate for gestational
age large for gestational age and SGA. In-
fants whose weight was below the 10th per-
centile of this curve were classified as SGA,
used as a proxy for IUGR. Infants whose
birth weight was incompatible with the date
of the last normal menstrual period or whose
gestational age was implausible were re-
coded as “missing”. Since missing gesta-
tional age data amounted to 25% in 1978/79
and to 21.2% in 1994 for Ribeirão Preto and
to 10.7% for São Luís, all cases with missing
gestational age were imputed in a regression
model. The characteristics used to impute
gestational age were birth weight, parity,
family income, and newborn infant sex (19).

The following variables available in the
two databases were studied to determine the
variation of the indicators of perinatal health
according to socioeconomic characteristics:
family income, maternal schooling, occupa-
tion of the head of the family, paternal school-
ing, and marital status of the mother.

Statistical analysis

Data were analyzed by the chi-square
test for comparison of proportions. The rela-
tive risk and its 95% confidence interval
were calculated to determine the effect of
each variable on the indicators of perinatal
health. The level of significance was set at
5% in all analyses (P < 0.05).

Results

All perinatal indicator rates increased sig-
nificantly in Ribeirão Preto from 1978/79 to
1994. The LBW rate increased from 7.2 to
10.7%, the SGA rate from 10.6 to 12.5% and
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lower (0.68; 95%CI: 0.51-0.91) in the stra-
tum with intermediate family income (1 to 3
minimum wages) than in the wealthier or
poorer strata. Marital status was marginally
associated with the PTB rate (P = 0.075).
Mothers without a companion were at greater
risk of delivering preterm.

Table 4 shows that all socioeconomic
variables were significantly associated with
SGA births in the two Ribeirão Preto co-
horts. From 1978/79 to 1994, social inequal-
ity regarding the risk of SGA births was
reduced when measured by occupation or by
family income but was increased when meas-
ured by maternal or paternal schooling. The
risk of being born SGA according to marital
status practically remained unchanged. In
São Luís, this risk was higher for the poorer
strata and for mothers with schooling of one
to four years.

Discussion

Social inequality in low birth weight and its
evolution in Ribeirão Preto

In Ribeirão Preto, LBW increased in all
social strata from 1978/79 to 1994. The so-
cial inequalities regarding LBW were re-
duced since the increase in LBW was more
marked in the wealthier and better educated
groups. The results of the present study dif-
fer from others showing that social inequal-
ity regarding birth weight is stable, as re-
ported for Sweden (6) and the United King-
dom (10), or increased, as reported for the
Czech Republic (9).

The PTB rate also increased in all social
groups. Social inequality regarding PTBs
disappeared due to a more intense increase
in PTB among the wealthier and better edu-
cated strata. The percentage of SGA new-
borns increased during the study period.
Social inequality regarding SGA infants was
reduced due to a more intense increase among
the strata with lower schooling.

Although there was an increase in all

Table 1. Low birth weight, small for gestational age and preterm birth rates in the cities
of Ribeirão Preto (1978/79 and 1994) and São Luís (1997/98).

Indicators Ribeirão Preto Ribeirão Preto São Luís
(1978/79) (1994) (1997/98)

Low birth weight * ***
Yes 486 (7.2%) 303 (10.7%) 186 (7.6%)
No 6261 (92.8%) 2536 (89.3%) 2253 (92.4%)

Small for gestational age ** NS
Yes 716 (10.6%) 354 (12.5%) 324 (13.3%)
No 6031 (89.4%) 2485 (87.5%) 2115 (86.7%)

Preterm birth * NS
Yes 503 (7.5%) 363 (12.8%) 309 (12.7%)
No 6244 (92.5%) 2476 (87.2%) 2130 (87.3%)

Data are reported as number with percent in parentheses.
*P < 0.001 compared to Ribeirão Preto (1978/79; chi-square test); **P < 0.01 com-
pared to Ribeirão Preto (1978/79; chi-square test); ***P < 0.001 compared to Ribeirão
Preto (1994; chi-square test). NS = not significant compared to Ribeirão Preto (1994).

the PTB rate from 7.5 to 12.8%. Compared
to the Ribeirão Preto cohort, in São Luís, the
LBW rate was lower (7.6%) and the PTB
(12.7%) and SGA (13.3%) rates were equal
(Table 1).

Table 2 shows that during both periods
studied in Ribeirão Preto the LBW rate was
lower among infants from families with
higher income, with higher parental school-
ing, with married mothers, and whose fam-
ily heads had a more skilled occupation. A
decrease in the relative risk of LBW was
observed along the 15-year period accord-
ing to all socioeconomic variables used. Re-
garding LBW, no association with any so-
cioeconomic variable was detected in the
São Luís cohort.

Table 3 shows that, in Ribeirão Preto, the
risk for PTB was lower for the strata of less
favorable socioeconomic conditions only in
1978/79, with all variables showing P <
0.05, whereas in 1994 the association of
socioeconomic variables with PTB disap-
peared. In 1994, only marital status was
significantly associated with PTB (P = 0.021),
with the risk for the “cohabiting” category
being 34% higher (1.34, 95%CI = 1.08-
1.66) than for the “married” category. In São
Luís, only family income was significantly
associated with PTB (P = 0.01), being 32%
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Table 2. Low birth weight (LBW) rate according to socioeconomic variables in three Brazilian birth cohorts [Ribeirão Preto (1978/79), Ribeirão
Preto (1994), São Luís (1997/98)].

Variablesa Ribeirão Preto (1978/79) Ribeirão Preto (1994) São Luís (1997/98)

N %LBW RR (95%CI) N %LBW RR (95%CI) N %LBW RR (95%CI)

Paternal schooling (years) * *** NS
≥12 853 2.98% 1.00 333 6.91% 1.00 163 7.36% 1.00

9 to 11 667 4.58% 1.54 595 9.08% 1.31 835 6.83% 0.93
(0.91-2.59) (0.82-2.10) (0.51-1.69)

5 to 8 1382 6.76% 2.27 891 10.66% 1.54 724 7.60% 1.03
(1.47-3.50) (1.00-2.39) (0.57-1.88)

0 to 4 2766 7.56% 2.54 542 13.47% 1.95 331 10.27% 1.40
(1.69-3.81) (1.22-3.00) (0.74-2.62)

Maternal schooling (years) * ** NS
≥12 660 2.30% 1.00 368 7.88% 1.00 119 3.36% 1.00

9 to 11 880 4.61% 2.00 610 9.51% 1.21 861 7.32% 2.18
(1.12-3.59) (0.79-1.85) (0.81-5.87)

5 to 8 1658 6.57% 2.86 1039 10.20% 1.29 1035 8.31% 2.47
(1.68-4.86) (0.87-1.92) (0.92-6.62)

0 to 4 3350 8.68% 3.77 631 14.74% 1.87 418 7.89% 2.35
(2.26-6.30) (1.26-2.78) (0.85-6.50)

Occupation * *** NS
Non-manual 1090 3.21% 1.00 587 8.18% 1.00 502 6.77% 1.00

Manual skilled/semiskilled 3840 7.29% 2.27 1587 10.78% 1.32 1101 7.99% 1.18
(1.60-3.23) (0.97-1.79) (0.81-1.73)

Manual unskilled 1609 9.82% 3.06 527 13.09% 1.60 770 7.40% 1.09
(2.12-4.41) (1.13-2.27) (0.73-1.65)

Marital status * * NS
Married 5552 6.22% 1.00 1675 9.01% 1.00 704 6.39% 1.00

Cohabiting 661 10.89% 1.75 700 13.00% 1.44 1143 8.14% 1.27
(1.38-2.23) (1.13-1.84) (0.90-1.79)

No companion 459 13.47% 2.16 346 15.03% 1.67 591 8.12% 1.27
(1.68-2.79) (1.24-2.23) (0.86-1.88)

Family income (in minimum wages) * ** NS
>3 2162 3.98% 1.00 1179 8.14% 1.00 772 7.38% 1.00

>1 to 3 2021 7.38% 1.85 593 12.65% 1.55 718 5.99% 0.81
(1.43-2.40) (1.17-2.07) (0.55-1.19)

Up to 1 1242 9.12% 2.29 237 13.08% 1.61 786 8.52% 1.15
(1.75-3.01) (1.10-2.35) (0.82-1.62)

Missing 1322 10.39% 2.61 830 12.17% 1.49 163 11.66% 1.58
 (2.01-3.39) (1.15-1.95) (0.97-2.58)

aTotals for some variables may differ because of missing values. RR = relative risk; 95%CI = confidence interval at 95%.
*P < 0.001, **P < 0.01, and ***P < 0.05 for the likelihood ratio test. NS = not significant.
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Table 3. Preterm birth (PTB) rate according to socioeconomic variables in three Brazilian birth cohorts [Ribeirão Preto (1978/79), Ribeirão Preto
(1994), São Luís (1997/98)].

Variablesa Ribeirão Preto (1978/79) Ribeirão Preto (1994) São Luís (1997/98)

N %PTB RR (95%CI) N %PTB RR (95%CI) N %PTB RR (95%CI)

Paternal schooling (years) * NS NS
≥12 853 3.45% 1.00 333 9.88% 1.00 163 14.11% 1.00

9 to 11 667 5.33% 1.54 (0.95-2.50) 595 11.56% 1.17 (0.79-1.73) 835 12.08% 0.86 (0.56-1.30)

5 to 8 1382 7.92% 2.29 (1.54-3.42) 891 14.08% 1.51 (1.05-2.16) 724 12.55% 0.89 (0.58-1.36)

0 to 4 2766 7.29% 2.11 (1.44-3.09) 542 13.65% 1.38 (0.94-2.03) 331 12.05% 0.85 (0.53-1.38)

Maternal schooling (years) * NS NS
≥12 660 3.22% 1.00 368 10.57% 1.00 119 10.08% 1.00

9 to 11 880 4.72% 1.47 (0.88-2.46) 610 13.42% 1.27 (0.89-1.82) 861 11.72% 1.16 (0.66-2.05)

5 to 8 1658 7.20% 2.24 (1.42-3.52) 1039 13.45% 1.27 (0.91-1.78) 1035 13.90% 1.38 (0.79-2.41)

0 to 4 3350 8.49% 2.64 (1.71-4.07) 631 13.59% 1.29 (0.90-1.84) 418 12.14% 1.20 (0.66-2.18)

Occupation ** NS NS
Non-manual 1090 4.77% 1.00 587 10.37% 1.00 502 12.33% 1.00

Manual skilled/semiskilled 3840 7.41% 1.62 (1.20-2.17) 1587 13.51% 1.30 (1.00-1.70) 1101 12.34% 1.00 (0.76-1.33)

Manual unskilled 1609 8.89% 1.85 (1.36-2.56) 527 14.20% 1.37 (1.00-1.88) 770 13.08% 1.06 (0.79-1.43)

Marital status * *** NS
Married 5552 6.59% 1.00 1675 11.61% 1.00 704 10.65% 1.00

Cohabiting 661 10.42% 1.58 (1.24-2.02) 700 15.53% 1.34 (1.08-1.66) 1143 12.74% 1.20 (0.92-1.55)

Without a companion 459 11.40% 1.73 (1.32-2.28) 346 14.70% 1.27 (0.95-1.68) 591 14.86% 1.40 (1.05-1.86)

Family income (in minimum wages) * NS **
>3 2162 4.76% 1.00 1179 11.60% 1.00 772 13.47% 1.00

>1 to 3 2021 7.72% 1.62 (1.27-2.06) 593 14.12% 1.22 (0.94-1.57) 718 9.19% 0.68 (0.51-0.91)

Up to 1 1242 9.19% 1.93 (1.49-2.49) 237 13.87% 1.20 (0.84-1.70) 786 13.80% 1.02 (0.80-1.31)

Missing 1322 8.99% 1.89 (1.46-2.43) 830 12.98% 1.12 (0.88-1.42) 163 18.40% 1.37 (0.94-1.98)

aTotals for some variables may differ because of missing values. RR = relative risk; 95%CI = confidence interval at 95%.
*P < 0.001, **P < 0.01, and ***P < 0.05 for the likelihood ratio test. NS = not significant.
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Table 4. Small for gestational age (SGA) birth rate according to socioeconomic variables in three Brazilian birth cohorts [Ribeirão Preto (1978/79),
Ribeirão Preto (1994), São Luís (1997/98)].

Variablesa Ribeirão Preto (1978/79) Ribeirão Preto (1994) São Luís (1997/98)

N %SGA RR (95%CI) N %SGA RR (95%CI) N %SGA RR (95%CI)

Paternal schooling (years) * * NS
≥12 853 7.03% 1.00 333 5.41% 1.00 163 9.82% 1.00

9 to 11 667 8.85% 1.26 (0.89-1.78) 595 9.41% 1.74 (1.04-2.91) 835 12.10% 1.23 (0.75-2.03)

5 to 8 1382 11.26% 1.60 (1.20-2.13) 891 14.14% 2.62 (1.62-4.22) 724 13.12% 1.34 (0.81-2.21)

0 to 4 2766 11.43% 1.63 (1.24-2.12) 542 15.50% 2.87 (1.76-4.68) 331 16.01% 1.63 (0.96-2.76)

Maternal schooling (years)  * * NS
≥12 660 7.06% 1.00 368 6.25% 1.00 119 7.56% 1.00

9 to 11 880 8.87% 1.26 (0.89-1.79) 610 10.49% 1.68 (1.06-2.66) 861 11.96% 1.58 (0.82-3.04)

5 to 8 1658 10.89% 1.54 (1.13-2.11) 1039 12.99% 2.08 (1.36-3.18) 1035 14.20% 1.88 (0.98-3.58)

0 to 4 3350 11.94% 1.69 (1.26-2.27) 631 17.27% 2.76 (1.80-4.25) 418 15.31% 2.02 (1.04-3.95)

Occupation *  ** NS
Non-manual 1090 7.25% 1.00 587 9.03% 1.00 502 11.35% 1.00

Manual skilled/semiskilled 3840 10.68% 1.47 (1.16-1.87) 1587 12.92% 1.43 (1.07-1.91) 1101 12.72% 1.12 (0.84-1.50)

Manual unskilled 1609 13.36% 1.84 (1.42-2.39) 527 16.13% 1.79 (1.29-2.47) 770 14.81% 1.30 (0.97-1.76)

Marital status *  ** NS
Married 5552 9.97% 1.00 1675 10.93% 1.00 704 11.36% 1.00

Cohabiting 661 15.58% 1.56 (1.29-1.90) 700 15.71% 1.44 (1.15-1.79) 1143 13.82% 1.22 (0.95-1.57)

Without a companion 459 14.35% 1.44 (1.13-1.83) 346 15.61% 1.43 (1.08-1.89) 591 14.55% 1.28 (0.96-1.70)

Family income (in minimum wages) * *** ***
>3 2162 7.69% 1.00 1179 11.20% 1.00 772 10.62% 1.00

>1 to 3 2021 11.88% 1.55 (1.28-1.87) 593 14.50% 1.30 (1.01-1.67) 718 12.81% 1.21 (0.91-1.60)

Up to 1 1242 14.12% 1.84 (1.50-2.25) 237 16.88% 1.51 (1.09-2.09) 786 15.65% 1.47 (1.13-1.91)

Missing 1322 10.85% 1.41 (1.14-1.75) 830 11.57% 1.03 (0.81-1.32) 163 16.56% 1.56 (1.04-2.33)

aTotals for some variables may differ because of missing values. RR = relative risk; 95%CI = confidence interval at 95%.
*P < 0.001, **P < 0.01, and ***P < 0.05 for the likelihood ratio test. NS = not significant.



1184

Braz J Med Biol Res 40(9) 2007

F. Lamy Filho et al.

www.bjournal.com.br

perinatal health indicators analyzed, the evo-
lution of social inequality did not occur in
the same manner for each indicator. There
was a reduction or disappearance of social
inequality regarding LBW and PTB due to a
more marked deterioration of these indica-
tors in the more privileged groups, but social
inequality measured according to maternal
schooling in relation to IUGR increased.

The LBW rate showed an increasing
course in Ribeirão Preto from 1978/79 to
1994. The explanation for this increase has
been shown in other studies and is based on
the increase in PTB rates (23,24). This in-
crease may be due to scientific and techno-
logical development, which has permitted
better fetal viability and earlier medical in-
terventions during pregnancy, especially
unnecessary elective cesarean sections (with
no scientific evidence of maternal or fetal
benefits) (12).

Social inequality regarding LBW rate
was also observed in other Brazilian towns
such as Rio de Janeiro and Pelotas (2,3). In
the present study, the association of lower
maternal schooling and family income with
a higher LBW rate was reduced but remained
statistically significant. Our hypothesis to
explain this reduction is that a reduction in
stillbirths and a better detection and man-
agement of obstetrical disease is occurring
in all socioeconomic strata. The increase in
medical interventions with evidence of ben-
efits for maternal-fetal health occurred in a
more rapid manner among the more socio-
economically privileged strata (12,23-25)
and contributed to reducing the association
between socioeconomic situation and LBW
along time. On the other hand, in the wealthier
group there was a more intense reduction of
smoking habit during pregnancy and of other
risk factors for LBW than in the less privi-
leged strata (data not shown), a fact that may
contribute to explaining the persistence of
the association. Goldani et al. (26) reported a
reduction of the percentage of smoking preg-
nant women from 28.9 to 21.0% between the

two periods in Ribeirão Preto, a reduction that,
historically, is occurring in a more intense
manner in the population with higher educa-
tional level and purchasing power (27, 28).

As mentioned earlier, the PTB rate in-
creased. However, there was a loss of signif-
icance in the association between socioeco-
nomic variables and PTB, with inequality
persisting with respect to marital status. This
seems to be explained by the more acceler-
ated increase in necessary and unnecessary
medical interventions, especially cesarean
sections among the more socioeconomically
privileged strata (23,24).

SGA rates increased in Ribeirão Preto
from 1978/79 to 1994. An explanation for
this occurrence appears to be the develop-
ment of methods for the diagnosis of IUGR
and fetal vitality and suffering, resulting in
early medical intervention during pregnancy,
in addition to the availability of medical
equipment and resources that increase fetal
viability. Aragão et al. (21) also showed that
the higher IUGR rate in Ribeirão Preto in
1994 was related to improved care since it
was associated with better obstetrical and
neonatal results and with reduction of infant
mortality.

The association of socioeconomic vari-
ables with SGA birth continued to be signifi-
cant from 1978/79 to 1994. Social inequality
regarding SGA birth probably increased be-
cause medical advances in the detection of
IUGR were more accelerated among women
with lower schooling, a fact that contributed to
increasing social differences in this indicator
(21). Another fact that may have contributed
to increasing this inequality was the more
intense reduction of the smoking habit during
pregnancy in the better educated strata (23).

No increase in social inequality regard-
ing SGA births was observed according to
family income. Since the percentage of miss-
ing income was high in both studies, espe-
cially in 1994 (29.2%), the measurement
of inequality according to income was less
reliable.
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Social inequality at birth in São Luís

In 1997, no association was observed in
São Luís between LBW and any socioeco-
nomic variable. Silva et al. (29) showed that
the rate of cesarean sections was 33.7% in
São Luís and that the risk for this interven-
tion was higher among married mothers with
higher schooling, who delivered in private
hospitals and who received adequate prena-
tal care. This may explain, among other
reasons, why the socioeconomic variables
of the São Luís population were not associ-
ated with LBW. The increase in cesarean
sections among the more privileged strata
contributed to the increase in LBW among
them and to the disappearance of social in-
equality regarding LBW.

In this city there was also no association
between socioeconomic variables and PTB.
This fact may be explained by greater access
to early medical interventions during preg-
nancy by the more socioeconomically privi-
leged strata (23). A family income between
one and three minimum wages (intermediate
status) was a protective factor against PTB.
This supports the hypothesis that being richer
is a risk factor for medical intervention (25).

In this city, SGA births were significant-
ly associated only with family income and
marginally associated with maternal school-
ing. The more privileged socioeconomic
strata had greater access to medical technol-
ogy, a fact that probably led to a more fre-
quent detection of fetal suffering and inter-
vention in this group, contributing to an
attenuation of social differences in SGA

births (19). Since in this city less privileged
groups have access to health services of
inferior quality, the impact of these services
on the early detection of fetal suffering in the
poorer groups with lower schooling was pos-
sibly lower than in Ribeirão Preto.

Among the limitations of the present study
is the percentage of missing data, which was
high for some variables such as family in-
come and gestational age. In an attempt to
limit the bias caused by the loss of informa-
tion about gestational age we used imputa-
tion of gestational age. The results were
similar when imputed or non-imputed data
for gestational age were used. The main
strength of the present study lies in the fact
that it permits the comparison of socioeco-
nomic inequalities in LBW, PTB and SGA
rates between two towns of highly distinct
socioeconomic levels, considering that the
data were collected in a similar manner. The
population studies conducted in São Luís
and Ribeirão Preto involved samples repre-
senting at least 94% of the pregnant women
in the two cities, a fact that reduces the
possible occurrence of selection bias.

The literature shows that there was an
accelerated increase in medical intervention,
especially due to the increase in cesarean
sections in the more privileged groups in
Ribeirão Preto (12,23,24). This was prob-
ably the main factor explaining the unex-
pected increase in LBW and PTB rates and
the decrease or disappearance of social in-
equality regarding these perinatal indicators
in the two cities (30).
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