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Abstract

Few studies are available about racial inequalities in perinatal health
in Brazil and little is known about whether the existing inequality is
due to socioeconomic factors or to racial discrimination per se. Data
regarding the Ribeirão Preto birth cohort, Brazil, whose mothers were
interviewed from June 1, 1978 to May 31, 1979 were used to answer
these questions. The perinatal factors were obtained from the birth
questionnaire and the ethnic data were obtained from 2063 partici-
pants asked about self-reported skin color at early adulthood (23-25
years of age) in 2002/2004. Mothers of mulatto and black children had
higher rates of low schooling (≤4 years, 27.2 and 38.0%) and lower
family income (≤1 minimum wage, 28.6 and 30.4%). Mothers aged
less than 20 years old predominated among mulattos (17.0%) and
blacks (14.0%). Higher rates of low birth weight and smoking during
pregnancy were observed among mulatto individuals (9.6 and 28.8%).
Preterm birth rate was higher among mulattos (9.5%) and blacks
(9.7%) than whites (5.5%). White individuals had higher rates of
cesarean delivery (34.9%). Skin color remained as an independent risk
factor for low birth weight (P < 0.001), preterm birth (P = 0.01), small
for gestational age (P = 0.01), and lack of prenatal care (P = 0.02) after
adjustment for family income and maternal schooling, suggesting that
the racial inequalities regarding these indicators are explained by the
socioeconomic disadvantage experienced by mulattos and blacks but
are also influenced by other factors, possibly by racial discrimination
and/or genetics.
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Introduction

Natives, mulattos, blacks, and whites oc-
cupy unequal places in the social networks,
with differential aspects related to birth,
growth, disease, and dying. Racial inequal-
ity is not limited to socioeconomic indicators
related to quality of life, income and school-

ing but also occurs in health indicators. In
the United States, which have a tradition of
research on racial questions, the rates of
preterm birth, low birth weight and infant
mortality are higher among blacks than
among whites (1,2).

Although Brazil is considered to be a
country in which racial discrimination is not
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so significant and in which “racial democ-
racy” prevails, significant socioeconomic
inequalities related to diverse ethnic groups
exist in this country (3,4). Even in cities in
the south of the country, where there is better
access to health services, black women have
fewer opportunities to receive ideal prenatal
care, with repercussions on perinatal health
(5-7). In the town of Pelotas, black children
have a higher prevalence of low birth weight,
preterm birth and restricted intrauterine
growth (8). In a study conducted in Rio de
Janeiro, black mothers had lower schooling,
a greater proportion of smokers and lower
prenatal care attendance, cohabited less, and
had a higher prevalence of pregnancy during
adolescence (9). In Brazil in general, infant
mortality is higher among blacks and native
Indians (10).

The race/ethnic group category is not
useful as a biological category, but is a social
construct (11,12). In Brazil, the term race is
normally used to refer to phenotype (physi-
cal appearance) rather than to ancestrality
(origin), as is the case in the US. While US
research is based on categories of “pure”
races, in Brazil the “brown” or “mulatto”
category is commonly used also to refer to
cross-bred individuals (13). The determina-
tion of race in health studies is usually done
by the interviewer, whereas the more recom-
mended procedure is self-classification (11).

Few studies regarding ethnic inequalities
and perinatal health have been conducted in
Brazil, mainly due to low availability and/or
quality of the data or to inadequate instru-
ments for the measurement of race/ethnic
origin. Questions related to the inequalities
existing between individuals of mulatto and
black skin colors have not been fully clari-
fied, with these groups being usually ana-
lyzed as non-white in relation to whites. It
has not been clarified whether the inequali-
ties existing between ethnic groups regard-
ing perinatal factors are due to socioeco-
nomic factors or to other cultural or genetic
factors. To clarify these questions, a study

was conducted to analyze a cohort of indi-
viduals born in Ribeirão Preto, SP, in which
skin color self-reported in adulthood in 2002/
2004 was related to the social, economic,
obstetrical, and perinatal characteristics of
the subjects at birth in 1978/79.

Material and Methods

The data used in the present study origi-
nate from a cohort from the city of Ribeirão
Preto, SP, comprising births during the pe-
riod from June 1st, 1978 to May 31st, 1979.
Data referring to 9067 births were obtained
during that period, representing approxi-
mately 98% of the liveborn infants delivered
at the eight maternities of Ribeirão Preto
hospitals. Of these births, 6973 were from
mothers residing in the municipality itself.
The information was obtained by interview-
ing the mothers and from the medical records
of the maternity hospitals (14,15).

A search for the individuals initially in-
cluded in the cohort, currently ranging in
age from 23 to 25 years, was started in 2002
and continued through 2004. The search was
based on sources such as the electronic reg-
istry of patients covered by the Unified Health
System of Ribeirão Preto (scheduling of vis-
its by the Hygia System), cards for the evalu-
ation of schoolchildren from the cohort per-
formed in 1987-89, lists of users containing
the mother’s name and address, data from
the private health plans, and data obtained at
the time of recruitment for military service.
A total of 2063 young adults effectively
participated in the study after giving free
informed consent, corresponding to 31.8%
of the original sample, after exclusion of 146
twin births and 343 deaths up to 20 years of
age. During the interview, skin color was
self-reported, with the subject choosing one
of the following closed alternatives in re-
sponse to the question: “What is your skin
color?”: mulatto (brown), black, white, yel-
low, and native, according to the standards
used by the Brazilian Institute of Geography
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and Statistics (IBGE) (13,16).
In the present study, individuals of yel-

low color or natives were included in the
group of subjects with mulatto skin color, a
criterion used because of the small number
of individuals belonging to these categories.

The partitioning chi-square test was used
for the categorical variables, with the P val-
ues referring to the comparison between black
and mulatto individuals or between whites
and non-whites (mulatto and black individu-
als), and with the level of significance set at
P < 0.05. Logistic regression was used in
order to control the possible confounding
effect of family income and maternal school-
ing on the evaluation of race/ethnic group
inequalities in relation to the following peri-
natal factors: low birth weight, small for
gestational age birth, preterm birth, lack of
prenatal care, and type of delivery. Infants
whose weight was below the 10th percentile
for gestational age were considered to be
small for gestational age (17). Cases whose
birth weight was incompatible with the last
normal menstrual period or whose gesta-
tional age was implausible were recorded as
missing. Missing data on gestational age
comprised 25%. All cases with missing ges-
tational age were imputed in a linear regres-
sion model (18). Characteristics used to im-
pute gestational age were birth weight, par-
ity, family income, and newborn gender.

Results

The study was conducted on 2063 per-
sons, 1367 of them (66.3%) white, 603
(29.2%) mulatto and 93 (4.5%) black. Mu-
latto and black individuals were born to
younger fathers (P = 0.068) and mothers (P
< 0.001) than white individuals. Mulatto and
black individuals were born to a higher per-
centage of cohabiting mothers or mothers
with no companion at the time of giving
birth (P < 0.001). The mothers of mulatto
individuals (28.8%) smoked more during
pregnancy than the mothers of blacks (24.1%)

and whites (22.5%), with a statistically sig-
nificant difference between whites and other
ethnic groups (P = 0.006). Paternal smoking
habit was less frequent among whites
(54.8%), with a significant difference be-
tween them and the other ethnic groups (P =
0.035; Table 1).

The mothers of white individuals had a
higher percentage of family income of more
than three minimum wages (54.4%) than the
mothers of mulatto (30.2%) and black
(25.3%) individuals (P < 0.001). The per-
centage of mothers working outside the home
was higher among mothers of mulatto indi-
viduals (83.1%). There was no significant
difference between mulatto and black sub-
jects regarding family income and maternal
work outside the home at the time of their
birth. The occupation of the head of the
family belonging to the unskilled and unem-
ployed categories was significantly higher
(P = 0.003) among black (39.3%) than mu-
latto (26.7%) individuals. The heads of the

Table 1. Demographic factors, marital status and parental smoking habit at birth
according to self-reported skin color in adult life, Ribeirão Preto, 1978/79.

Variables Skin color

Mulatto Black White

Maternal age (years)
<20 104 (17.0%) 13 (14.0%) 137 (10.1%)
20 to 34 436 (72.9%) 69 (74.2%) 1121 (82.4%)*
≥35 58 (9.7%) 11 (11.8%) 102 (7.5%)

Paternal age (years)
<20 17 (3.1%) 3 (3.5%) 16 (1.2%)
20 to 34 423 (76.1%) 64 (73.5%) 993 (76.5%)*
≥35 116 (20.8%) 20 (23.0%) 289 (22.3%)

Marital status
No companion 44 (7.5%) 10 (10.8%) 51 (3.8%)
Married 495 (82.9%) 69 (74.2%) 1246 (91.8%)*
Cohabiting 58 (9.6%) 14 (15.0%) 60 (4.4%)*

Maternal smoking
Yes 160 (28.8%) 21 (24.1%) 292 (22.5%)
No 396 (71.2%) 66 (75.9%) 1006 (77.5%)*

Paternal smoking
Yes 332 (59.7%) 53 (60.9%) 712 (54.8%)
No 224 (40.3%) 34 (39.1%) 586 (45.2%)*

Data are reported as number with percent in parentheses. Totals differ because of
missing values.
*P < 0.05, Whites vs non-Whites (chi-square partitioning test).
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family of white individuals had higher per-
centages of non-manual occupations (22.3%)
(Table 2).

The mothers of white individuals had a
14.4% rate of more than 12 years of school-
ing compared to 3.6% for the mothers of
mulatto individuals and 1.1% for the moth-
ers of black individuals (P < 0.001). There
was a statistically significant difference be-
tween the mothers of mulatto individuals
and the mothers of black individuals in the
category of four years of schooling or less (P
= 0.01), with the mothers of blacks present-
ing higher percentages (38.0%) of low
schooling. The percentage of maternal illit-
eracy was significantly higher among blacks

(12.0%), with significant differences between
the three ethnic groups (P < 0.001). Paternal
schooling of more than 12 years was also
higher among whites (19.7%) than among
mulatto (4.1%) and black (0.0%) individuals
and the percentage of paternal illiteracy was
higher among mulatto individuals (Table 2).

The low birth weight rate was signifi-
cantly higher for mulatto individuals (9.6%)
compared to blacks (4.3%) and whites (4.8%)
(P = 0.001). The percentage of small for
gestational age babies was higher among
mulatto individuals (12.8%), with no differ-
ence between them and blacks (P = 0.11).
The preterm birth rate was lower among
whites (5.5%) than among mulatto (9.5%),
and black (9.7%) individuals, with no differ-
ence between the last two groups (P = 0.93;
Table 3).

The percentage of mothers of black indi-
viduals receiving prenatal care (86.0%) was
lower than the percentage of mothers of
mulatto (91.1%), and white (96.9%) indi-
viduals, with the difference being statisti-
cally significant (P = 0.001). Prenatal care
provided by public services was more fre-
quent among the mothers of blacks (93.7%).
A higher percentage of cesarean sections
was observed among the mothers of whites
(34.9%) (Table 3).

After adjusting for family income and
maternal schooling, mulatto skin color re-
mained independently associated with low
birth weight, being small for gestational age
and preterm birth. Mulatto and black colors
were independent risk factors for the lack of
prenatal care. Mothers of mulatto and black
individuals had a lower risk to deliver by
cesarean section (Table 4).

Discussion

Blacks presented more unfavorable so-
cioeconomic indicators than whites. Mulatto
individuals had a more favorable socioeco-
nomic situation than blacks, but more unfa-
vorable than that of whites. Mulatto and

Table 2. Socioeconomic factors at birth according to self-reported skin color in adult
age, Ribeirão Preto, 1978/79.

Socieconomic factors Skin color

Mulatto Black White

Family income (minimum wages)
>3 148 (30.2%) 20 (25.3%) 611 (54.4%)
More than 1 and up to 3 202 (41.2%) 35 (44.3%) 367 (32.7%)+

≤1 140 (28.6%) 24 (30.4%) 145 (12.9%)+

Mother working outside the home
Yes 492 (83.1%) 69 (75.0%) 1049 (78.2%)
No 100 (16.9%) 23 (25.0%) 292 (21.8%)+

Occupation of the head of the family
Non-manual 45 (7.9%) 3 (3.4%) 291 (22.3%)
Skilled and semiskilled 371 (65.4%) 51 (57.3%) 842 (64.6%)+

Unskilled/unemployed 151 (26.7%) 35 (39.3%)* 171 (13.1%)+

Maternal schooling (years)
≥12 21 (3.6%) 1 (1.1%) 193 (14.4%)
5 to 11 408 (69.2%) 56 (60.9%) 959 (71.5%)+

≤4 161 (27.2%) 35 (38.0%)* 189 (14.1%)+

Paternal schooling (years)
≥12 21 (4.1%) 0 (0.0%) 244 (19.7%)
5 to 11 170 (33.2%) 22 (29.3%) 539 (43.6%)+

≤4 321 (62.7%) 53 (70.7%) 454 (36.7%)+

Maternal illiteracy
Yes 26 (4.4%) 11 (12.0%) 20 (1.5%)
No 566 (95.6%) 81 (88.0%)* 1321 (98.5%)+

Paternal illiteracy
Yes 28 (5.5%) 1 (1.3%) 17 (1.4%)
No 484 (94.5%) 74 (98.7%)* 1220 (98.6%)+

Data are reported as number with percent in parentheses. Totals differ because of
missing values.
*P < 0.05, Mulattos vs Blacks; +P < 0.05, Whites vs non-Whites (chi-square partition-
ing test).
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black individuals presented more unfavor-
able indicators of perinatal health than whites.
Even after adjusting for income of the head
of the family and maternal schooling, indi-
viduals of mulatto or black color presented
higher risks of low birth weight, preterm
birth, being small for gestational age, and
lack of prenatal care.

Individuals of black and mulatto colors
presented an evident disadvantage compared
to whites, confirming previous studies show-
ing that the mothers of blacks study less,
have a lower income and greater parity,
smoke more, and receive less prenatal care,
with all of these factors influencing perinatal
health (7).

Black and mulatto women presented
higher percentages of pregnancy during ado-
lescence than white women, in agreement
with data reported by Perpétuo (19). Black
and mulatto women presented higher per-
centages of cohabiting and of absence of a
companion, suggesting that unplanned preg-
nancy is more frequent among these groups
as a reflex of different types of social exclu-
sion such as less use of contraceptives, lower
schooling and less access to information (19,
20). Olinto and Olinto (5) observed that black
women use contraceptives less than white
women do.

In 2001, the rate of illiteracy was 12.4%
among Brazilians aged 15 years or more,
being 18.2% for blacks and 7.7% for whites.
On average, the white population studied for
6.9 years and the black population studied
for 4.7 years (4,21). In the present study, the
rates of maternal illiteracy were significant-
ly higher for blacks (12.0%) than for whites
(1.5%).

The percentage of mothers working out-
side the home was more expressive among
mulatto women, whereas black women pre-
sented lower indices. In addition to being
discriminated against because of their skin
color, black women are also the victims of
prejudice regarding gender, being more pe-
nalized in their attempt to enter the work

Table 3. Perinatal factors according to self-reported skin color in adult age, Ribeirão
Preto, 1978/79.

Perinatal factors Skin color

Mulatto Black White

Low birth weight
Yes 58 (9.6%) 4 (4.3%) 66 (4.8%)
No 545 (90.4%) 89 (95.7%)* 1301 (95.2%)+

Weight for gestational age
SGA 77 (12.8%) 7 (7.5%) 119 (8.7%)
AGA 501 (83.0%) 82 (88.2%) 1153 (84.3%)+

LGA 25 (4.2%) 4 (4.3%) 95 (7.0%)+

Preterm birth
Yes 57 (9.5%) 9 (9.7%) 75 (5.5%)
No 546 (90.5%) 84 (90.3%) 1292 (94.5%)+

Parity
1 224 (37.2%) 30 (32.3%) 519 (37.9%)
2 to 4 302 (50.1%) 47 (50.5%) 729 (53.4%)
≥5 77 (12.7%) 16 (17.2%) 119 (8.7%)+

Prenatal care
Yes 482 (91.1%) 74 (86.0%) 1117 (96.9%)
No 47 (8.9%) 12 (14.0%) 38 (3.1%)+

Prenatal care category
Health plan 46 (8.5%) 2 (2.5%) 172 (13.3%)
Private 17 (3.2%) 3 (3.8%) 152 (11.8%)+

Public 475 (88.3%) 74 (93.7%) 969 (74.9%)+

Type of delivery
Vaginal 439 (72.8%) 73 (78.5%) 890 (65.1%)
Cesarean section 164 (27.2%) 20 (21.5%) 477 (34.9%)+

Data are reported as number with percent in parentheses. SGA = small for gestational
age; AGA = adequate for gestational age; LGA = large for gestational age. Totals for
some variables may differ because of missing values.
*P < 0.05, Mulattos vs Blacks; +P < 0.05, Whites vs non-Whites (chi-square partition-
ing test).

market and to obtain just remuneration (4,
22,23). According to Soares (22), if there
were an end to racial discrimination, black
women would earn, on average, 60% more
and black men 10 to 25% more than whites.

Maternal smoking habit during pregnancy
was significantly higher among mulatto and
black women, with negative consequences
for the health of the newborns, such as low
birth weight (24). Leal et al. (9) observed
that, when the pregnant women were strati-
fied according to schooling level and in-
come, the smoking habit was found to be
more prevalent among black and mulatto
women of lower schooling and income.

The low birth weight rate was lower
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among white than among mulatto and black
mothers. Some studies have reported that
racial differences regarding low birth weight
persist even when socioeconomic factors are
considered, suggesting a possible genetic
explanation for this difference (25). How-
ever, David and Collins (26), comparing
American and African immigrant black moth-
ers in the United States, observed that black
African mothers with better socioeconomic
conditions had lower rates of low birth weight
infants than American black mothers and
concluded that the racial question was not a
determinant explaining low birth weight,
which was much more affected by the socio-
economic and cultural conditions of the
mother. However, in the present study skin
color remained as an independent risk factor
for low birth weight when the data were
adjusted for income and maternal schooling,
a fact clearly showing that socioeconomic
factors are not the only ones explaining the
inequalities in low birth weight in relation to
ethnic group. The stress associated with the
experience of situations of racial discrimina-
tion may be a factor explaining these in-
equalities (27).

In the present study, the low birth weight
rate was lower among blacks than among
mulatto and white individuals, a fact that
may be explained by selection bias since
blacks whose socioeconomic conditions were
more unfavorable had higher mortality rates
and probably had lower percentages of fol-
low-up in this cohort study. Since ethnic
group was self-reported during adulthood,
information for ethnic group was available
only for individuals followed up until adult-
hood. Since follow-up rates were lower for
less economically privileged groups, and the
social indicators were more unfavorable for
blacks, this may have caused an underesti-
mate of low birth weight in this group. The
higher rate of low birth weight among mu-
latto individuals may be related among other
factors to the higher prevalence of smoking
during pregnancy among women of mulatto

Table 4. Crude and adjusted risks of low birth weight, preterm birth, small for gesta-
tional age birth, no prenatal care, and type of delivery according to self-reported skin
color in adult age, Ribeirão Preto, 1978/79.

Factors Non-adjusted OR Adjusted OR
(95%CI) (95%CI)

Low birth weight
Skin color

White 1.00 1.00
Mulatto 2.09 (1.45-3.02) 2.15 (1.41-3.28)
Black 0.88 (0.31-2.48)* 0.74 (0.22-2.45)*

Family income (minimum wages)
>3 1.00 1.00
More than 1 and up to 3 3.68 (1.46-3.81) 2.17 (1.33-3.54)
≤1 3.97 (1.22-3.80)* 1.80 (1.00-3.24)*

Maternal schooling (years) NS
≥12 1.00
5 to 11 2.36 (1.34-10.14)
≤4 2.15 (1.37-11.52)*

Small for gestational age birth
Skin color

White 1.00 1.00
Mulatto 1.53 (1.13-2.08) 1.63 (1.18-2.32)
Black 0.85 (0.38-1.88)* 0.77 (0.32-1.85)*

Family income (minimum wages)
>3 1.00 1.00
More than 1 and up to 3 1.85 (1.27-2.68) 1.74 (1.19-2.55)
≤1 2.21 (1.44-3.39)* 1.96 (1.26-3.04)*

Maternal schooling (years) NS
≥12 1.00
5 to 11 1.55 (0.87-2.74)
≤4 2.04 (1.09-3.80)

Preterm birth
Skin color

White 1.00 1.00
Mulatto 1.79 (1.25-2.57) 1.77 (1.17-2.52)
Black 1.84 (0.89-3.81)* 1.76 (0.80-3.86)*

Family income (minimum wages)
>3 1.00 1.00
More than 1 and up to 3 2.05 (1.35-3.12) 1.78 (1.22-2.59)
≤1 1.38 (0.80-2.39)* 1.14 (0.65-2.01)*

Maternal schooling (years) NS
≥12 1.00
5 to 11 1.82 (0.90-3.65)
≤4 1.52 (0.69-3.33)

No prenatal care
Skin color

White 1.00 1.00
Mulatto 3.02 (1.94-4.69) 1.82 (1.04-3.18)
Black 5.02 (2.51-10.01)* 3.47 (1.51-7.95)*

Family income (minimum wages)
>3 1.00 1.00
More than 1 and up to 3 3.89 (1.72-8.77) 3.37 (1.48-7.65)
≤1 12.67 (5.79-27.7)* 10.00 (4.48-22.34)*

Maternal schooling (years) NS
≥5# 1.00
≤4 3.58 (2.35-5.46)*

Continued on next page
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color.
Higher percentages of preterm and small

for gestational age babies were observed
among persons of black and mulatto skin
colors, in agreement with data reported by
Barros et al. (8). This may reflect the more
unfavorable social situation of these groups
(4,19) and may also be associated with erro-
neous determination of the date of last nor-
mal menstrual period, more common among
women with a lower educational level, caus-
ing an overestimate of preterm birth rates
(8). In the present study, even after control-
ling for income and schooling, higher risks
of preterm and small for gestational age
babies remained for these groups, showing
that the ethnic-racial inequalities regarding
these indicators of perinatal health are not
simply due to social disadvantage (28,29).
This demystifies the idea of “racial democ-
racy” in Brazil and the notion that ethnic
inequalities in perinatal health in Brazil are
simply due to socioeconomic inequalities.

Barros et al. (8) in the town of Pelotas,
southern Brazil, observed poor quality of
prenatal care provided to black women. Leal
et al. (9) reported that ethnic inequalities
occur both in terms of access to and quality
of prenatal care: black women have a more
difficult access to prenatal care and, when
they receive it, it is of poorer quality, in
agreement with the data of the present study,
in which black and mulatto women had more
infrequent prenatal care. In the present study,
black and mulatto skin colors were risk fac-
tors for lack of prenatal care not depending
on income or schooling, suggesting that, in
addition to the economic and educational
question, inequality also seems to be influ-
enced by the experience of racial discrimi-
nation. The lack of prenatal care was also

associated with skin color in the study by
Barros et al. (8) even after adjustment for
schooling level and income. The fact that
women of mulatto skin color predominantly
have vaginal deliveries reflects a lower ac-
cess to this medical technology, but may
also be considered to be a positive indicator
because of the lower risk of unnecessary
cesarean deliveries to which this group is
exposed.

The racial self-classification of the indi-
viduals when adult permitted a more reliable
measurement of ethnic group in this cohort
study. The present study had some limita-
tions. Ethnic group was self-reported during
adulthood, thus information for ethnic group
was available only for individuals followed
up until adulthood. Since follow-up was not
complete, losses were greater in the less privi-
leged socioeconomic groups, a fact that may
have underestimated racial inequalities.
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