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Ethno-racial inequalities on adverse birth and neonatal
outcomes: a nationwide, retrospective cohort study of 21
million Brazilian newborns
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Summary
Background Ethno-racial inequalities are critical determinants of health outcomes. We quantified ethnic-racial
inequalities on adverse birth outcomes and early neonatal mortality in Brazil.

Methods We conducted a cohort study in Brazil using administrative linked data between 2012 and 2019. Estimated
the attributable fractions for the entire population (PAF) and specific groups (AF), as the proportion of each adverse
outcome that would have been avoided if all women had the same baseline conditions as White women, both un-
adjusted and adjusted for socioeconomics and maternal risk factors. AF was also calculated by comparing women
from each maternal race/skin colour group in different groups of mothers’ schooling, with White women with 8 or
more years of education as the reference group and by year.

Findings 21,261,936 newborns were studied. If all women experienced the same rate as White women, 1.7% of preterm
births, 7.2% of low birth weight (LBW), 10.8% of small for gestational age (SGA) and 11.8% of early neonatal deaths
would have been prevented. Percentages preventable were higher among Indigenous (22.2% of preterm births, 17.9%
of LBW, 20.5% of SGA and 19.6% of early neonatal deaths) and Black women (6% of preterm births, 21.4% of LBW,
22.8% of SGA births and 20.1% of early neonatal deaths). AF was higher in groups with fewer years of education among
Indigenous, Black and Parda for all outcomes. AF increased over time, especially among Indigenous populations.

Interpretation A considerable portion of adverse birth outcomes and neonatal deaths could be avoided if ethnic-racial
inequalities were non-existent in Brazil. Acting on the causes of these inequalities must be central in maternal and
child health policies.
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Introduction understand Racism from a systemic perspective, as it

Racial inequalities are a persistent barrier to maternal
and child health in Brazil. With adverse outcomes
disproportionately affecting Black and Indigenous
women and children."” The legacy of slavery and colo-
nialism has left deep-rooted consequences for Black and
Indigenous populations in Brazil by defining life con-
ditions, civil rights and access to services. Here, we

encapsulates all its manifestations and processes that
create and sustain racial inequalities.’ There is vast
documentation of the racialized disparities in socioeco-
nomic conditions,* healthcare access®® and health out-
comes in the Brazilian population’ and, even under
policies such as the National Policy of Integral Health
for Black Population and the National Policy of Attention
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Research in context

Evidence before this study

We searched PubMed from January 1, 2000 to January 1, 2023
for Brazilian studies using the following search terms
(("ethnicity” OR "“ethno-racial disparit*” OR “ethno-racial
inequalit*”) AND (“early neonatal deaths” OR “prematur*” OR
“small for gestational age” OR “low birth weight” OR “SGA”
OR “LBW" OR “birth outcomes”)) AND (Brasil OR Brazil). As a
result, we identified eight articles that investigated ethnic-
racial inequalities on adverse birth outcomes. All the identified
studies consistently observed a higher risk for all outcomes
among Black and Parda compared to their White
counterparts. Only one study included Indigenous ancestry,
where it evaluated the occurrence of low birth weight and
prematurity in comparison to groups with European ancestry.
Our search yielded no studies addressing ethnic-racial
inequalities in early neonatal deaths. None used data collected
after 2015 nor had nationwide data.

Added value of this study

This study represents a comprehensive analysis of over 21
million births in Brazil. Even after adjusting for mother
schooling and maternal factors, we observed racial
inequalities in birth outcomes. Notably, among Indigenous
women, more than 20% of preterm births and 17.9% of low
birth weight (LBW), and over 20.5% of small for gestational
age (SGA) and early neonatal deaths, could have been avoided

to the Health of Indigenous Populations, these inequalities
seem to persist. This enduring legacy amplifies the sus-
ceptibility of systematically discriminated populations to
health problems from birth, such as preterm births, low
birth weight (LBW) and small-for-gestational-age (SGA),
and throughout their life course.* "

To originate these inequalities, racism operates
through various mechanisms (Fig. 1)."" Being part of
marginalized racial groups can result in greater expo-
sure to interpersonal discrimination by individuals and/
or institutions. In turn, these individuals are subjected
to adverse physical effects, and unfavourable economic
and social contexts, at an individual or collective level,
which can affect access to healthcare services and their
quality, culminating in inequalities in adverse birth
outcomes.”” Additionally, being part of marginalized
racial groups can result in the experience of internalized
racism, which operates at the individual level and can
specifically affect maternal mental health, health-related
behaviours, and ultimately, birth-related health out-
comes.'”"* On the other hand, anti-racist policies and
resilience resources can be important for maintaining or
increasing equity and, consequently, reducing racial
inequalities in health outcomes."

Ethnicracial inequalities in health have been docu-
mented in Brazil and worldwide, albeit insufficiently to
underscore the multifaceted nature of the issue”

if they had similar baseline risk as their White counterparts.
Similarly, among Black women, more than 6% of preterm
births, and over 20% of SGA, LBW and early neonatal deaths
could have been prevented if they had similar baseline risk as
White women. Ethnic-racial inequalities were worse among
Indigenous, Black, and Parda women with lower levels of
education across all outcomes, and they worsened over the
years studied, especially among Indigenous women.

The findings of this study evidence that racial inequalities
contribute to significant percentages of adverse birth
outcomes.

Implications of all the available evidence

The substantial avoidable ethnic-racial inequalities observed in
these four outcomes (prematurity, LBW, SGA and early
neonatal mortality) show that actions to reduce race-based
inequalities are necessary to improve maternal and child
health. Rectifying ethnic-racial inequalities in maternal and
child health outcomes demands proactive measures aimed at
addressing structural determinants, confronting institutional
racism, and implementing effective policies. Sustained efforts
toward comprehensive impact evaluations will be
instrumental in fostering a healthcare system that upholds
principles of equity and social justice for all vulnerable
populations.

Investigating racial inequality in health is crucial for devel-
oping interventions that promote equity. And understand-
ing how it affects birth outcomes can inform strategies to
improve quality of life throughout people’s lives.

Preterm and SGA newborns have a higher mortality
risk than fullterm newborns with adequate size for
gestational age."”'* According to estimates, one in four
(35.3 million) newborns in 2020 were born preterm or
small for their gestational age, and over half (55.3%) of
the 2.4 million neonatal deaths worldwide were attrib-
uted to these conditions. Those who survive are at
greater risk of subsequent morbidities, growth and
development impairment, and a spectrum of long-term
consequences.'”?! According to previous studies, these
adverse birth outcomes are not equally distributed in the
population, with a higher prevalence of these conditions
being associated with different social markers of vul-
nerabilities. Notably, ethnic-racial attributes serve as a
marker, with a higher burden faced by Black and Parda
individuals.”>** Consequently, offspring of Black and
Parda women are disproportionately affected by the
long-life health problems of being born too early or too
small than their counterparts, newborns of White
women. However, to date, no comprehensive measures
communicate the magnitude of these inequalities in
pregnancy outcomes, especially regarding Indigenous
peoples.
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Frameworks of historical and contemporary
structural/institutional anti-racism: implementation
of laws, policies, establishment of institutions,

popular demonstrations - (e.g. Palmares Cultural .
Zumbi dos Palmares March, Cad Law, National Conferences against
Racism, Special Secretariat for the Promotion of Racial Equality
Policies, National Policy of Racial Equality, Racial Equality Statute,
Quota Law, Comprehensive Health Policies for Black and Indigenou:
People)

Membership in Discrimination and

Historical marginalized vs. privileged prejudice by individuals
processes ———> racial group (in Brasil: —_— or members os I
(Slavery) Black, Parda, Indigenous institutions/organizations

vs. White) (e.g. interpersonal racism)

Contemporary structural/institutional racism (e.g,
hegemony of the ideology of racial democracy in Brazilian
society, belief in the inferiority and subordination of black

people, low scale and volume of resources for racial equality
policies, higher incidence of homicides in the black population,
harsher sentences in the judiciary, urban segregation, majority
of the poor and prison population is black)

Internalized Racism
(Prejudices and stereotypes
against themselves and against
the groups they belong to)

—

underemployment without basic rights, lack
of resources to acquire medications and
food, adverse neighborhood environment)

—

Resilience resources at individual
(eg, spirituality), interpersonal (eg,
social support), O other (eg, community)

level resources

Access barriers and low

quality of health services
(e.g., geographical, economic,
and cultural barriers to access
prenatal care, obstetric care
during and after childbirth)

Adverse physical, economic, social

or other contexts (e.g. comorbidities,
Low educational attainment, inadequate

Ethno-Racial inequalities
in adverse birth
outcomes: prematurity,
LBW, SGA, and early
neonatal death.

|

Biological
characteristics
(mother's age, type of
delivery, number of
previous children)

_—

housing, unemployment or

Maternal health behaviors
(Unhealthy eating, smoking, lack of
adoption of prevention practices,
delayed decision to seek care, low
adherence to treatments)

Mother's mental
health (negative feelings
affect neuroendocrine
pathways or influence
behaviors)

—_—>

Fig. 1: Causal mechanisms of racial inequalities in adverse birth outcomes. Adapted from Howe (J, Bailey ZD, Raifman JR, Jackson JW.
Recommendations for Using Causal Diagrams to Study Racial Health Disparities.

To reduce neonatal mortality and ensure that chil-
dren have their right to a healthy development pro-
tected, ethnic-racial inequalities in health must be better
understood, addressed and placed at the centre of public
policies. Given the importance of this issue, the Sus-
tainable Development Goals (SDGs) include reducing
preventable newborn deaths and ending racial in-
equalities in health among their targets.” In this study,
we aimed to quantify the magnitude of ethnic-racial
inequalities in adverse birth and neonatal outcomes in
a cohort of more than 23 million Brazilian newborns.

Methods

Study design, data source, population and linkage
process

This nationwide study used linked data from two Bra-
zilian administrative databases: the Information System
on Live Births (SINASC) and the Mortality Information
System (SIM) from 2012 to 2019.

SINASC records the Declarations of Live Births, a
legal document filled out by the health professional who
assisted the delivery and registers over 90% of all live
births in Brazil*® The Declaration of Live Births in-
cludes maternal information (maternal age, education,
marital status and maternal skin colour); pregnancy in-
formation (number of prenatal appointments, length of
pregnancy and number of fetuses); and information
about the newborn, such as birth weight and sex.”

The SIM records the Death Certificate; in 2011, the
SIM recorded 97% of all deaths in Brazil.”’=*° It includes
information on the deceased such as the name, date of
birth, age, education, cause and date of death. There is
also information on the deceased mother including
maternal name, date of birth and city of residence.
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We linked records between SINASC and SIM to
obtain information on early neonatal deaths. The
linkage process was based on a set of attributes:
mother’s name and age, date of birth, sex, and place of
residence (municipality). It was not possible to use the
Live Birth Certificate number as a linking attribute, as
it has a very low completion rate.*>*' The relationship
was performed by similarity matching, using the al-
gorithm Center for Data and Knowledge Integration
for Health-Record Linkage (CIDACS-RL),”" an open-
source linkage algorithm from CIDACS that gener-
ates a similarity score based on multiple identifiers.
The process was conducted in the secure environment
of the CIDACS data centre, in strict data protection
structure following ethical and legal standards.*
CIDACS-RL applies a combination of indexing and
searching algorithms. Indexing searches for the most
similar records in the indexed SIM for each SINASC
record and submits them to a paired comparison step.
Candidate linkage records are ranked according to
their scores, and the highest score comparison pair is
retained. For this dataset, a sample of 2000 pairs,
stratified into three categories of linkage scores (high
score, greater than 0.95; intermediate score, values
between 0.90 and 0.95; and low score, less than 0.90)
was manually reviewed to assess link quality. In this
validation process, the overall sensitivity and speci-
ficity were greater than 90% in all years, with little
variation (for example, 94.0% in 2015; 98.1% in 2017
and 90.4% in 2019) (more information in Appendix
pl, Supplementary Material).

All singleton live births with gestational age between
22 and 42 completed weeks and with complete data on
maternal race/skin colour were included in the study
(Fig. 2). Pregnancies shorter than 22 weeks, records with
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23,377,030 data on live births in Brazil between 2012 and 2019

2,115,094 deleted data':

1,110,479 Maternal skin color missing;
734,157 Length of pregnancy not recorded;
11,848 Pregnancies shorter than 22 weeks
487,750 Multiple births

38,015 No information on multiplicity

21,261,936 unique birth data

Fig. 2: Study design. "The reasons for exclusion do not sum to 2,115,094 because a record may be missing multiple variables.

no information on the duration of pregnancy and on the
number of fetuses were excluded. Multiple births were
excluded, as these conditions are strongly associated with
adverse birth weight and neonatal mortality.****

Exposures definitions

Maternal race/skin colour, registered at SINASC, is our
main exposure. Race/skin colour is the terminology
adopted in official Brazilian records and since 2011, the
mother who registers the birth of a child has the option of
classifying herself as Indigenous, Black, Parda, Yellow
(Asian descent) or White.* We initiated the study from
2012 because that was when the registration of maternal
skin colour became systematic, and the final year of our
study was 2019, as the next year for which we have data
available is 2020, which coincided with the onset of the
COVID-19 pandemic. To avoid potential biases stemming
from the pandemic’s impact, we chose not to include that
year. This analysis used White as a reference category, as
the children of these women had better health out-
comes.*** The category “Parda” is defined as the mixture
of White with Indigenous; White with Black; Black with
Indigenous; or Black with a person of another colour or
race.”® This group is part of the Afro-descendant popula-
tion in Brazil, just like the “Black” group, and, therefore,
they also experience the consequences of structural
racism. The Asian descendent category was included by
the Brazilian Institute of Geography and Statistics (IBGE)
at the beginning of the 20th century prompted by the
notable influx of Asian immigrants during that period.
However, due to the high inconsistency of the self-
classification of this category in some areas,” we chose
to present the results for Asian descent in the
Supplementary Material (graphs and Tables S1-S3).

We used maternal race/skin colour as a proxy of
Racism and its manifestations, understanding that the
significance between race/skin colour and the outcomes
is due to social differences, since race does not represent
biological or cultural differences between groups, but
rather a socially constructed category.”** Our use of the
race/colour variable as a proxy to exposure to racism is
justified by the theoretical proposition that, through
systemic racism, the inequitable distribution of re-
sources, access to services and health is stratified based
on race as a social construct, operationalized in many
societies, including Brazil, by phenotypic aspects such
as skin colour.

Outcomes definitions

The outcomes investigated were premature birth, term
LBW, SGA and early neonatal death. Premature birth
was defined as the birth with less than 37 weeks preg-
nant, those born with less than 22 completed weeks
were excluded because it was considered a criterion for
foetal viability.*>*! LBW was defined as term live births
(>37 and <42 weeks of gestation) weighing less than
2,500 g. SGA was defined as births to infants at least 24
completed weeks of gestation with birth weight <10th
percentile for birth weight for gestational age in
completed weeks at birth, by sex, using international
birth size standards newborns INTERGROWTH-
21st.*»** Early neonatal deaths were those that occurred
from birth to 6 days of life.**

Covariates

Our analysis incorporated maternal education as a
stratification variable. Maternal education was classified
into four distinct categories: 8 or more years of
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schooling, 4-7 years, 1-3 years, and no years of
schooling. To investigate the intersectionality between
maternal race/skin colour and socio-economic condi-
tions, we used white women with higher levels of edu-
cation (8 or more years of schooling) as the reference
group, comparing them with each segment of maternal
race/skin colour distributed across different levels of
education.

This variable was also utilized as an adjustment
factor in the analyses of FAP (Factors Associated with
Prevalence) and AF (Factor Analyses), along with
maternal variables such as age, parity, and type of de-
livery. These variables represent biological aspects
closely related to childbirth and can act as important
determinants.

Statistical analysis

We present descriptive statistics by maternal race/skin
colour group. The group of White women was used as a
reference category (non-exposed group).

The Population Attributable Fraction (PAF;
PAF = [pl (RR-1)]/RR, where pl is the prevalence of
exposure among cases) was calculated for each outcome
using White women as the maternal race/skin colour
group of reference, comparing the proportion of out-
comes that would occur for the entire population if the
rates were the same as in the White group.” The frac-
tion per population subgroup (AF; AF= (RR-1)/RR) was
also calculated, where the results of each maternal race/
skin colour group were compared to the White group,
obtaining the excess percentage of occurrence of each
outcome.

Unadjusted PAF and AF were calculated using the
punafcc package in Stata, which uses logistic regression
and provides PAF and 95% Confidence Interval (CI).
Adjusted PAF and AF included the following con-
founding factors in the analysis in two steps: first, so-
cioeconomic variable (maternal education) and, finally,
in a second model, mother factors variables (age of
mother, parity and type of delivery).*

To understand the intersection between race and
socioeconomic condition, we estimated the AF of each
outcome considering White women with 8 or more
years of education as the reference group. This analysis
was performed adjusted for mother factors variables
(age of mother, parity and type of delivery).

Data analysis was performed using Stata version 15.0.
This study is reported as per the REporting of studies
Conducted using Observational Routinely collected
health Data (RECORD) guidelines (Supplementary
Material, Table S2).

Ethics approval

Ethics approval was obtained for this study from the
Ethics Committee of the Instituto de Satide Coletiva at
the Federal University of Bahia (registration no. CAAE,
180223194.00005.030).
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Role of the funding source

The study’s funders had no role in the study design,
data collection, data analysis, data interpretation, report
writing, or publication submission.

Results

A total of 23,377,030 live births were registered in Brazil
between 2012 and 2019. Of those 1,110,479 (4.7%) re-
cords did not report maternal race/skin colour, 38,015
(0.2%) were multiple or didn’t have information on
number of foetus. Gestational age at birth was not re-
ported in 734,157 (3.1%) records, and 11,848 (0.1%) live
births had less than 22 completed weeks. After exclu-
sions, 21,261,936 eligible live births were included in
the analysis (Fig. 2), of which 2,225,259 (10.5%) were
preterm, 1,557,806 (7.3%) were term low birth weight,
1,682,916 (7.9%) were small for gestational age and
103,330 (0.5%) died less than 7 days after birth (Table 1).

Indigenous, Black and Parda mothers are propor-
tionally the youngest, with less education, have more
children and attend to fewer prenatal appointments
(Table 1). Indigenous and Black women had a higher
proportion of preterm, term LBW, SGA births and early
neonatal deaths (Table 1).

The risk of preterm birth varied according to
maternal race/skin colour, ranging from 14.9% among
newborns born to Indigenous mothers to 10.0% among
newborns from White mothers (Fig. 3; Table S3 in
Supplementary Material, p < 0.0001). The PAF using
White as the reference group was 2.4% (95%
CI = 2.3-2.6) after adjusting for the mother’s education,
and 1.7% (95% CI = 1.5-1.9) after adjusting for the
mother’s education and age, parity and type of delivery.
Attributable fractions for preterm births were greatly
increased among newborns of Indigenous 22.2% (95%
CI = 21.2-23.2) and Black 6.0% (95% CI = 5.4-6.5)
mothers (Table 2).

The risk of term LBW varied according to maternal
race/skin colour ranging from 8.6% for newborns born
to Black mothers, to 7.2% for newborns from White
mothers (Fig. 3; Table S3 in Supplementary Material,
p < 0.0001). The PAF using White as the reference
group was 7.2% when adjusted for mother schooling
and maternal factors. Attributable fractions for term
LBW were greatly increased among newborns of
Indigenous 17.9% (95% CI = 15.8-20.0), Black 21.4%
(95% CI = 20.6-22.3) and Parda 9.6% (95%
CI = 9.1-10.1) mothers (Table 2).

Risk of SGA was 11.3%, 9.4% and 8.5% for new-
borns born to Indigenous, Black and Parda mothers and
6.8% for Whites (Fig. 3; Table S3 in Supplementary
Material, p < 0.0001). PAF using White as the refer-
ence group was 10.8% (95% CI = 10.6-11.0) when
adjusted for mother schooling and maternal factors.
Attributable fractions for SGA were substantially
increased among newborns of Indigenous 20.5% (95%
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Maternal race/skin colour group

Indigenous n (%)

Black n (%)

Parda n (%)

White n (%)

Total® n (%)

Children, by maternal skin color
Maternal characteristic at delivery

Schooling, years
0
1-3
4-7
>8
Missing
Marital status
Married/Cohabiting
Widow/Separated
Single
Missing
Age
<20 years
20-34 years
35-49 years
>50 years
Missing
Parity
0
1
2
3 or more

Missing

Prenatal consultations, number

0
1-3
4 or more
Missing
Type of delivery
Vaginal
Cesarian
Missing
Pregnancy outcomes
Gestational age
22-36 weeks
37-41 weeks
>42 weeks
Missing
Birthweight
<2500 g
>2500 g
Missing
Birthweight, centile
<3rd
>3rd a <10th
>10th a <90th
>90th
Missing

173,810 (0.8)

19,938 (11.5)
19,303 (11.1)
52,925 (30.
74,643 (43.
7001 (4.

5)
0)
0)
32,264 (53.1)
928 (0.5)
77,447 (44.6)
3171 (1.8)
50,791 (29.2)
105,245 (60.6)
17,356 (10.0)
375 (0.2)
43 (0.0)

45,191 (26.0)
38,248 (22.0)
27,091 (15.6)
57,661 (33.2)
5619 (3.2)

9015 (5.2)
35,155 (20.2)
128,345 (73.8)
1295 (0.8)

138,819 (79.9)
34,825 (20.0)
166 (0.1)

25,951 (14.9)
138,500 (79.7)
9359 (5.4)

12,712 (73)
161,098 (92.7)

8649 (5.0)
11,072 (6.4)
116,293 (66.9)
34,769 (20.0)
3027 (1.7)

1,205,157 (5.7)

7683 (0.6)
42,350 (3.5)
261,045 (21.7)
881,423 (73.1)
12,656 (1.1)

551,062 (4
14,699 (
631,330 (

(

7)
)
)
8066 (0.7)

5.
12
0.7
0.7
200,301 (16.6)
839,715 (69.7)
164,938 (13.7)
137 (0.0)

6 (0.0)

461,682 (383
354,868 (29.5
182,734 (15.2
161,075 (13.4
44,798 (3.7)

)
)
)
)

25,675 (2.1)

93,945 (7.8)

1,076,646 (89.3)

8891 (0.7)

617,837 (51.3)

586,509 (48.7)
811 (0.1)

133,364 (11.1)
1,035,412 (85.9)
36,381 (3.0)

104,017 (5.6)
1,101,140 (91.4)

40,103 (3.3)
72,630 (6.0)
886,710 (73.6)
203,978 (16.9)
1736 (0.1)

11,906,994 (56.0)

71,510 (0.6)
402,274 (3.4)
2,612,265 (21.9)
8,652,536 (72.7)
168,409 (1.4)

6,287,178 (52.0)

124,325 (1.0)
5,409,964 (45.4)
85,527 (0.7)

2,470,035 (20.7)
8,119,485 (68.2)
1,315,774 (11.0)
1161 (0.0)
539 (0.0)

4,486,795 (37.7)
3,631,954 (30.5)
1,774,163 (14.9)
1,379,500 (11.6)
634,582 (5.3)
219,137 (1.8)
919,071 (7.7)
10,702,057 (89.9)
66,729 (0.6)
5,972,707 (50.2)
5,925,532 (49.8)
8755 (0.1)

1,266,627 (10.6)
10,189,759 (85.6)
450,608 (3.8)

865,265 (7.3)
11,041,729 (92.7)

364,700 (3.1)
643,253 (5.4)
8,708,227 (731)
2,176,539 (18.3)

14,275 (0.1)

7,887,304 (37.1)

10,689 (0.1)
94,276 (1.2)
887,659 (11.3)
6,838,915 (86.7)
55,765 (0.7)

4,877,340
140,596
2,835,474
33,894

61.8)
1.8)
35.9)
0.4)

995,186 (12.6)
5,564,210 (70.5)
1,326,645 (16.8)

851 (0.0)
412 (0.0)
3,720,977 (47.2)
2,585,531 (32.8)

921,574 (11.7)

461,350 (5.9)

197,872 (2.5)

2.
1.

76,142
268,273
7,506,203
36,686

1.0)
3.4)
95.2)
0.5)

2,642,783 (33.5)
5,241,061 (66.5)
3460 (0.0)

790,255 (10.0)
6,939,387 (88.0)
157,162 (2.0)

569,119 (7.2)
7,318,185 (92.8)

175,481 (2.2)
360,371 (4.6)
5,981,894 (75.8)
1,363,090 (17.3)
6468 (0.1)

21,261,936 (100)

110,147 (0.5)
559,718 (2.6)
3,824,663 (18.0)
16,522,456 (77.7)
244,952 (1.2)

11,861,934 (55.8)
282,406 (1.3)
8,986,383 (42.3)

131,213 (0.6)

3,727,798 (17.5)
14,689,263 (69.1)
2,841,263 (13.4)
2545 (0.0)
1067 (0.0)

8,755,153 (41.2)
6,639,619 (31.2)
2,916,081 (13.7)
2,065,072 (9.7)
886,011 (4.2)

331,038 (1.6)
1,321,002 (6.2)
19,495,913 (91.7)

113,983 (0.5)
9,410,116 (44.3)
11,838,569 (55.7)

13,251 (0.1)

2,225,259 (10.5)
18,381,049 (86.4)
655,628 (3.1)

1,557,806 (7.3)
19,704,130 (92.7)

591,147 (2.8)
1,091,769 (5.1)
15,761,186 (74.1)
(17.8)
(0.1)

4.
3,792,262 (17.
25,572

(Table 1 continues on next page)
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Maternal race/skin colour group

Indigenous n (%) Black n (%)

Parda n (%) White n (%) Total” n (%)

(Continued from previous page)
Early neonatal death
No

Yes

172,494 (99.2)
1316 (0.8)

1,198,360 (99.4)
6797 (0.6)

“The total is the sum of all maternal race/skin colour groups. To access results for people of Asian descent, refer to the appendix.

11,844,597 (99.5)
62,397 (0.5)

7,854,799 (99.6)
32,505 (0.4)

21,158,606 (99.5)
103,330 (0.5)

Table 1: Maternal characteristics according to maternal race/skin colour (N = 21,261,936).

CI = 19.3-21.8), Black 22.8% (95% CI = 22.3-23.3) and
Parda 15.1% (95% CI = 14.8-15.4) mothers (Table 2).

The risk of early neonatal mortality varied by
maternal race/skin colour, from 0.8% among newborns
of Indigenous mothers to 0.4% among newborns of
White mothers (Fig. 3; Table S3 in the Supplementary
Material, p < 0.0001). PAF using White as the refer-
ence group was 11.8% (95% CI = 11.0-12.7) when
adjusted for socioeconomic and maternal factors.
Attributable fractions for early neonatal mortality were
substantially increased among newborns of Indigenous
19.6% (95% CI = 14.4-24.5), Black 20.1% (95%
CI = 17.9-22.4) and Parda 16.7% (95% CI = 15.5-17.9)
mothers (Table 2).

Attributable fractions (AF) for preterm birth were
incredibly high in women without any education if they
were Indigenous (27.8%, 95% CI = 25.1-30.3) or Black
(22.8%, 95% CI = 18.3-27.0) (Fig. 4; Supplementary
Material, Table S4). This trend is also observed for
LBW among Indigenous, Black, and Parda women in the
group with no years of education (64.1%; 95%
CI = 62.0-66.0; 53%, 95% CI = 48.4-57.3; 46.4%, 95%
Cl = 44.4-484) (Fig. 4; Supplementary Material,
Table S4). Similarly, high AF was found for SGA in
women without any education if they were Indigenous
(60.5%, 95% CI = 59.2-61.8), Black (50.9%, 95%
CI = 47.9-53.6), or Parda (46.2%, 95% CI = 45.0-47.3)
(Fig. 4; Supplementary Material, Table S4). In the same
way, women without any education from Indigenous,
Black and Parda maternal race/skin colour groups had
the highest AF for early neonatal death (61.5%, 95%
CI = 56.3-66.1; 49.2%, 95% CI = 36.3-59.5; and 41.1%,
95% CI = 35.5-46.3; respectively) (Fig. 4; Supplementary
Material, Table S4).

Among women with higher education, the risk of
LBW, SGA, and early neonatal deaths could be reduced
by over 20% among Black women (22.3%, 95%
CI = 21.3-23.2; 24.5%, 95% CI = 23.9-25.0; and 21.5%,
95% CI = 18.9-24.0, respectively) and over 10% among
Parda women (10.7%, 95% CI = 10.2-11.3; 16.4%, 95%
CI = 16.1-16.7; and 16,9%, 95% CI = 15.5-18.2,
respectively) if they had the same baseline risk as their
White counterparts (Fig. 4; Supplementary Material,
Table S4). The analysis of the AF over the years shows
an increase in racial inequality across all outcomes,
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particularly pronounced when considering the Indige-
nous population (Fig. 5).

Regarding descendants of Asians, the risk of preterm
birth in this group was 10.2%, the risk of LBW was
7.5%, the risk of SGA was 7.4%, and the risk of early
neonatal mortality was 0.4%, with variations of 1% or
less compared to children born to White mothers (Fig. 1
and Table S3 in the Supplementary Material,
p < 0.0001). AF using Whites as the reference for LBW
and SGA was 6.9% (6.9% 95% CI = 3.5-10.2; and 6.9%
95% CI = 4.7-9.1, respectively) (Supplementary
Material, Table S2). Similar to other maternal race/
skin colour groups, the AF was high in children of Asian
descent when maternal education was lower (Table S4
in the Supplementary Material). AF over the years to
Asian descent has shown a slight increase in LBW and
SGA (Figure S2, Supplementary Material).

Discussion

Our results, which included more than 21 million live
births in Brazil between 2012 and 2019, showed
important ethnic-racial inequalities in perinatal out-
comes. A considerable amount of preterm births, term
low birth weight, small-for-gestational-age births and
early neonatal deaths could have been avoided had such
inequalities not been present, representing a reduction
of approximately 1.7% of preterm birth, 7.2% of LBW,
10.8% of SGA and 11.8% of early neonatal deaths in the
country. In relation to the intersection between race and
mother schooling, we observed that among women with
higher education, ethnic-racial inequalities continue to
exist, and they are accentuated among women with
lower education levels. Among Indigenous women with
fewer years of education, the reduction in prematurity
would be 27.8%, and in LBW, SGA, and early neonatal
mortality, it would exceed 60% if it were not for in-
equalities. Among Black and Brown women, the
reduction in prematurity would be over 18%. In LBW,
SGA, and early neonatal mortality, the reduction would
be over 40%.

Despite maternal and child health gains and the ef-
fect of equity-oriented health and social policies in Brazil
over the last few decades,” racial disparities in preg-
nancy outcomes persist.”>*** Previous studies carried
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Fig. 3: Preterm birth, LBW, SGA and early neonatal mortality rates by maternal race/skin colour group. Expected: Risk of the outcome if all
groups were in similar conditions to white women. Excess: Risk attributed to racial inequality.
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PAF by maternal race/skin colour

Indigenous people

AF by maternal race/skin colour

Black Parda

No Adjustment™” No Adjustment™” No Adjustment™” No Adjustment™”

adjustment adjustment adjustment adjustment
Preterm birth 4.3% 2.4% 1.7% 33.0% 25.7% 22.2% 9.4% 6.8% 6.0% 5.8% 3.1% 1.8%

(4.1-4.4) (23-26) (1.5-1.9)  (321-336) (24.7-26.6) (21.2-232) (8.9-9.9) (63-73) (54-65)  (5.5-6.0) (28-33)  (1.5-2.1)
LBW 9.7% 7.3% 7.2% 37.1% 22.2% 17.9% 25.2% 21.7% 21.4% 13.1% 9.7% 9.6%
(term) (9.4-10.0)  (7.0-7.6)  (6.9-75)  (35.6-38.5) (20.2-24.1) (15.8-20.0) (24.5-26.0) (20.9-22.5) (20.6-22.3) (12.6-13.5) (9.2-10.2) (9.1-10.1)
SGA 14.2% 12.0% 10.8% 40.1% 26.9% 20.5% 27.4% 24.0% 22.8% 19.7% 16.7% 15.1%

(14.0-143) (11.8-122) (10.6-11.0) (39.3-40.9) (25.8-27.9) (19.3-21.8) (26.9-27.8) (23.5-24.5) (22.3-233) (19.5-20.0) (16.5-17.0) (14.8-15.4)
Early neonatal 15.2% 13.0% 11.8% 45.6% 30.7% 19.6% 26.9% 23.3% 20.1% 21.3% 18.3% 16.7%
death (14.4-15.9)  (12.2-13.8) (11.0-12.7) (42.5-48.5) (26.4-347) (14.4-24.5) (25.0-28.8) (21.3-25.4) (17.9-223) (20.3-22.4) (17.2-19.4) (15.5-17.9)

To access results for people of Asian descent, refer to the appendix. Data are %

(95% Cl). Compared with White women. *Mother’s schooling. ®Age of mother, parity, delivery.

Table 2: Population attributable fractions of preterm birth, LBW, SGA and early neonatal death by maternal race/skin colour group.

out in Brazil have shown a higher risk of preterm births,
SGA and LBW among Black and Parda women
compared to White women.?#****** The only study that
included Indigenous people in the analysis observed a
greater risk among Indigenous descents compared to
European descents.” Moreover, a recent analysis of a
cohort of Brazilian Indigenous people reported a high

prevalence of LBW and prematurity associated with
modifiable environmental determinants, such as quality
of the home environment, maternal nutritional and
health status before and during pregnancy, obstetric
history and access to health services.” In our study, the
population attributable fraction decreased after adjust-
ing for mother schooling, suggesting that adverse

Mother race/skin colour groups

White Indigenous Black Parda
Preterm birth
Mother Schooling
28 Ref 21,0 5,8 1,4
4107 11,0 31,3 15,0 14,0
1to3 15,0 33,4 21,1 18,4
0 22,1 27,8 22,8 18,2
LBW (term)
Mother Schooling
28 Ref 16,2 22,3 10,7
4107 26,3 31,9 39,5 29,8
1to3 36,5 39,8 47,5 37,1
0 433 64,1 53,1 46,4
SGA
Mother Schooling
28 Ref 21,1 24,5 16,4
4107 26,1 33,9 38,1 33,0
1to3 35,0 40,3 45,4 38,5
0 41,0 60,5 50,9 46,2
Early neonatal death
Mother Schooling
28 Ref 19,0 21,5 16,9
4107 16,6 14,9 24,9 26,6
1to3 27,8 30,0 32,5 31,7
0 45,8 61,5 49,2 41,1

Fig. 4: Attributable fractions of preterm birth, LBW, SGA and early neonatal mortality by mother’s schooling and maternal race/skin
colour group. Data are %; Confidence interval (95% Cl): in Suplementary Material, Table S3. The data are attributable fractions (95% Cl),
calculated by comparing White women with 8 or more years of education. Darker colors indicate a group with a larger attributable fraction.
Values adjusted to age of mother, parity and delivery. To access results for people of Asian descent, see Appendix.
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Fig. 5: Attributable fractions trends of preterm birth, LBW, SGA and early neonatal mortality by maternal race/skin colour group.

socioeconomic factors play a role in the ethnic-racial
inequalities observed in the studied context.

Corroborating this finding, we observed an impor-
tant gradient in all outcomes when we analysed the
intersection between the mother’s race/skin colour and
education level. The lower the level of education, the
greater the fraction attributable to racial inequality in
preterm births, LBW, SGA and early neonatal deaths
when compared to white mothers with higher educa-
tion. We did not find Brazilian studies that had previ-
ously carried out this type of analysis. Preterm birth and
LBW in more vulnerable populations, such as the
Indigenous population, occur as a result of limited ac-
cess to prenatal care, adverse obstetric conditions,
maternal malnutrition, environmental risk and general
socioeconomic vulnerabilities. >

Different mechanisms could explain the findings of
this study. Access to health services is a crucial factor for
a healthy pregnancy and birth,”® and this could be
affected by structural racism as it systematically shapes
access, utilization, and quality of services in the
healthcare system, at neighbourhood levels, and by
providers. For example, predominantly black neigh-
bourhoods are not prioritized by primary care providers
and specialists, for health promotion or disease pre-
vention actions.”” It contributes to a greater probability
of potentially preventable diseases and injuries among
pregnant women, which, if adequately handled, could
avoid preterm births, LBW, uterine growth restriction,
and neonatal deaths.**!

Moreover, some studies show racial inequalities in
access to prenatal consultations, essential for a suc-
cessful pregnancy,”** but also in access and quality of
neonatal ICU services, which are necessary for babies
with any fragility. In this sense, premature babies may
receive differentiated care depending on the maternal
race/skin colour to which they belong, with less access
to ICUs or accessing ICUs with inferior structure or
organisational models and clinical procedures of lower
quality.®*® Studies suggest that improving care provided
at this level of service complexity could significantly
reduce racial disparities in neonatal deaths.”

This study understands Racism as the “total of ways
in which societies promote racial discrimination
through systems of housing, education, employment,
income, benefits, credit, media, health care and criminal
justice that are mutually reinforcing”.®® Structural
racism affects Black and Indigenous people in Brazil
differently.” While Indigenous peoples face segregation
in rural reserves surrounded by agribusiness, constantly
threatened by prospectors and farmers, and under the
guise of preserving their rights are actually controlled
and penalized, facing barriers to accessing essential
basic services for their survival,” the Black population
encounters prejudice, discrimination, and the risk of
racist violence in predominantly urban areas.

Racism produces and reinforces the quality and
unequal access to health care, the unequal distribution
of the social determinants of health and the physical
and psychological harm to communities marginalized
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by racism, resulting in observable inequalities in
health.” It is important to emphasize that, in addition
to determining individual exposures to discrimination
and structurally impacting societal practices and qual-
ity of care, structural racism also plays a role in a
complex network of influences, where worse perinatal
outcomes may persist disproportionately for Black and
Indigenous women, even when access to services is
expanded. Therefore, as more recent studies have
proposed, equal access (as envisioned and legislated by
the Brazilian Universal Healthcare model) may not
always ensure equal health outcomes among racial
groups.”'”?

Structural racism also operates in the relationships
between patients and health professionals. Studies show
racial inequalities in the care provided to mothers/
families, where mothers belonging to vulnerable
maternal race/skin colour groups may receive reduced
care based on scientific evidence and experience a
greater lack of communication with the medical
team.”*”” Finally, structural Racism also operates
through stress pathways. Studies show that experi-
encing Racism can compromise maternal health by
affecting the endocrine, immune and vascular systems,
increasing susceptibility to diseases and health prob-
lems and adverse pregnancy outcomes.”*”” This high-
lights the link between individuals’ health and social
institutions and strengthens the conclusion that efforts
to eliminate such inequities need to consider the role of
Racism as it not only creates direct adverse exposures
but indirectly impacts through cultural, commercial and
institutional practices.”

The first decades of the 21st century represented a
significant shift in the public discourse on racial re-
lations and in public policies aimed at marginalized
populations affected by structural racism in Brazil.”
From the establishment of racial quotas to the adop-
tion of a Racial Equality Statute and the creation of
specific state agencies to implement public policies,
several measures have been taken in this direction.”

The topic of racial inequalities has gained promi-
nence in Brazil as part of a broad set of reflections on
social issues, not only identity-based or compensatory,
but also from the understanding that they constitute the
central axis of social inequality in the country.*® Struc-
tural racism acts as both a producer and a reproducer of
social hierarchies, limiting social mobility for the ma-
jority of the population and becoming a significant
barrier to equality of opportunities. Additionally, it
serves as a fundamental determinant of the accumu-
lated deficits in Brazilian society.®

Our study is the largest and most recent on ethnic-
racial inequalities on perinatal outcomes and the first
to include the Indigenous population in the investiga-
tion of ethnic-racial inequalities in early neonatal
death. However, our study also has limitations and
should be interpreted with caution. First, its important
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to consider the possibility of linkage error. In an eval-
uation, it was estimated that we were able to capture
around 66% (Supplementary Material, Figure S1). This
can be explained by the low quality of data, especially in
poorer areas,®’ where indigenous communities are
located, for example, despite recent improvements in
the quality of data in the Brazilian Health Information
System, and this may underestimate our analysis.
Although there has been a national trend of reduction
in the incompleteness of the maternal race/skin colour
variable in the SINASC over the years of the study,*
this trend is not uniform across the country. In the
Northeast region, an area with a significant Black
population and a higher proportion of poverty, a sig-
nificant reduction was not observed between 2012 and
2020 (annual percentage change: —0.4 (95% CI: —3.3;
2.7)).% In fact, there were some states where the
incompleteness of this variable increased during the
same period.*” Although, overall, the completeness of
the maternal race/skin colour variable in the SINASC
is satisfactory, the observed regional disparity may in-
fluence the results, limiting the accuracy of our find-
ings and possibly underestimating them. Finally, in
addition to the percentage of missing data in the
maternal race/colour variable, the use of the race/
colour variable as a proxy for Racism is a limitation due
to its complexity, and can vary according to whether
individual can self-identify or be classified.** Even so,
studies that use race/skin colour as a proxy for racism
have shown strong evidence of ethnic-racial in-
equalities in health.® Another limitation regarding the
self-declaration of maternal race/skin colour is that we
cannot control for cases of mixed reports, where the
healthcare professional may have filled out this infor-
mation without consulting the mother. Although the
training of these professionals emphasizes a different
approach, we do not rule out this possibility. However,
we cannot estimate the impact of this on the results of
our study. Finally, this is a retrospective, cohort study
and the design itself limits our interpretation to asso-
ciations, precluding any causal inferences.

Health indicators are a strong signal of the dramatic
racial inequality in Brazil, which persists even among
groups with higher levels of education." On the other
hand, although income transfer programs have reduced
poverty and destitution with significant impacts on
maternal and child health,*#** it will not be possible to
achieve their eradication if racism and its ramifications
are not addressed. In addition to existing inequalities,
there is a need to be concerned about crisis contexts
which can exacerbate them, as was the case with the
COVID-19 pandemic. Brazil is known to be the country
with the highest number of maternal deaths during this
period.** Among Black women, it was twice as high as
among White women.” Finally, the recent humanitari-
an crisis faced by the Yanomami people in the country
cannot be overlooked.*

11
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Our study showed that a considerable number of
adverse birth outcomes and neonatal deaths could be
avoided if ethnic-racial inequalities were not present.
Urgent action is needed to improve the health of mothers
and babies historically excluded by enduring ethnic-racial
inequalities and its most extreme form of discrimina-
tion—Racism. We will not be able to achieve the Sus-
tainable Development Goals (SDGs) if the gap between
ethnic and racial groups is not closed. Therefore, policies
in general, and healthcare policies in particular, must
address the root causes of structural racism, not just its
consequences, in order to tackle racial prejudice through
actions that value the Black and Indigenous populations.
These policies should complement poverty reduction ef-
forts, being implemented in a specific and targeted
manner. It is essential that they confront institutional
racism not as a residual issue, but as the core of the
political problems faced in Brazil, including with
compatible resources. Additionally, there is a need to
mobilize more research to continuously investigate the
impact of racial inequality on population health and
evaluate the effectiveness of policies in addressing it.
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