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Abstract

Objectives: to analyze the characteristics and adverse outcomes associated with births that
occurred in Indigenous villages in Brazil, using data recorded between 2015 and 2023.

Methods: this descriptive and ecological study utilized data from the Brazilian Live Birth Information
System (Sinasc). We included municipalities with at least one recorded birth in an Indigenous village
during the study period. Prevalence Ratios (PR), obtained from robust Poisson regression models, were
used to estimate associations between place of birth and adverse maternal and neonatal outcomes.

Results: a total of 19,854 births to Indigenous women in villages were recorded. Compared to
non-Indigenous mothers, those who delivered in villages had a higher probability of no prenatal care
(PR = 7.02; 95%CI= 6.80-7.24), preterm birth (<37 weeks) (PR = 1.70; 95%CI= 1.65-1.75), and low
birth weight (<2,500g) (PR = 1.81; 95%CI= 1.75-1.88).

Conclusions: the findings underscore the magnitude of health inequities affecting Indigenous
peoples. The results highlight the need for targeted policies to improve the quality of prenatal and
childbirth care. The inclusion of the “Indigenous village” category in the Sinasc presents a critical
opportunity for enhanced monitoring and planning of Indigenous health services.
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Introduction

In Brazil, maternal and child health indicators derived from
national health information systems have been described
based on favorable trends: specifically, increasing rates
of positive outcomes (e.g., prenatal care coverage) and
decreasing rates of negative ones (e.g., infant mortality).!
Over time, comparisons of maternal and child health
across distinct population groups and geographic regions
have highlighted numerous situations of health inequity,
primarily driven by socioeconomic conditions.**

The inclusion of the “color or race” variable in the
Live Birth Information System (Sinasc — Portuguese
acronym), in the mid-1990s, allowed maternal infant health
conditions, in the context of socioeconomic inequities, to
be analyzed from an ethnic-racial perspective.*® Over
recent years, addressing racial inequities has become a
frequent component of public health policy discourse,
contributing to the progressive reduction of negative
indicators, particularly among Black and Brown mothers
and children.>® Notwithstanding, due to methodological
particularities, the findings commonly exclude categories
as Yellow and Indigenous peoples.*®

When included in nationally representative analyses,
Indigenous mothers and children systematically exhibit
health indicators that demonstrate the most significant
inequities.”!® Comparatively, Indigenous children bear
the highest morbidity and mortality rates, including
hospitalization for conditions sensitive to primary care
and post-neonatal deaths.’

The Indigenous People’s Health and Nutrition Survey,
conducted in 2010, evidenced shifts in the health profile,
with increased prevalence of overweight and hypertension
among women and high incidence of morbidities such as
pneumonia and diarrhea in children.!! Despite the high
prenatal care coverage, only approximately one third of
pregnant Indigenous women initiated follow-up on the
first trimester, and the remaining quality indicators fell
short of recommendations.'®!

Recently, the Sinasc began incorporating the category
“Indigenous village” into the “place of birth” variable,
unprecedentedly enabling the analysis of births occurring
within this context. Despite the significance of the subject,
few studies address the conditions of childbirths occurred
in villages, their determinants, and potential outcomes.!’
Analyzing this phenomenon is essential for understanding
the geographic, cultural, and institutional barriers that
influence access to and the quality childbirth care within
Indigenous peoples, as well as for informing public
policies that are culturally appropriate and territorially
sensitive to the realities of these peoples.
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The aim of this study is to analyze the occurrence
of childbirths in Indigenous villages using maternal and
neonatal characteristics recorded between 2015 and 2023.

Methods

This was a descriptive, cross-sectional study based
on secondary data from Sinasc. The microdata were
retrieved from the Sinasc’s file transfer platform.'? In this
repository, the Sinasc databases are available for download
as electronic files in .dbc format, disaggregated by birth
year. For the analyses, we recovered nine electronic files,
spanning the period from 2015 to 2023.

In Sinasc, the “place of birth” is recorded using
the following categories (a) Hospital, (b) Other health
facilities, (c) Home, (d) Others, and (e) Indigenous Village.
A new variable was derived by tabulating the mother’s
color or race categories (White, Black, Yellow, Brown
and Indigenous). This variable stratified the maternal
population into four groups: (a) Indigenous mother
who delivered in villages; (b) Indigenous mothers who
delivered at home; (c) Indigenous mothers who delivered
in other locations (hospital, other health facilities, etc.),
and (d) Non-Indigenous mothers (all other color or race
categories grouped).

To standardize comparisons with childbirths of
non-Indigenous mothers, the analyses included only
municipalities where at least one childbirth in an
Indigenous village was recorded between 2015 and
2023 (N=97). Data from the 2022 Demographic Census
conducted by the Brazilian Institute of Geography and
Statistics (IBGE — Portuguese acronym) were used to
calculate the proportion of Indigenous population residing
in the selected municipalities (Figure 1).

Maternal sociodemographic characteristics
(Indigenous and non-Indigenous) were analyzed with
the following highlights: mothers under 20 years of
age and those with no formal education (no educational
attainment). The pregnancies were classified according to
the prenatal care attendance, and neonates were classified
by birth weight (being considered of low weight those
with less than 2,500 grams) and prematurity (duration of
pregnancy <37 weeks).

Cases with missing data for birthplace and mothers’
color or race (absent or ignored) were excluded.
Comparisons between Indigenous and non-Indigenous
mothers were performed by contingency tables and the
Chi-square test (p<0.05).

Associations between birthplace and maternal and
neonatal outcomes were estimated using prevalence ratios
(PR) and 95%ClI, obtained from robust Poisson regression
models, with non-Indigenous mothers as the reference



Figure 1

Births occurring in indigenous villages in Brazil

Indigenous population in municipalities with at least one birth recorded in an Indigenous village. Brazil, 2015-2023.

Source: Live Birth Information System (Sinasc) and 2022 Demographic Census (IBGE).

group. The choice of robust Poisson regression is justified
by the high prevalence of the analyzed outcomes.!* The
analyzes were conducted using SPSS v.23 (IBM®).
Because this study used publicly available secondary
data, it was exempted from Research Ethics Committees
approval, as stipulated to CNS Resolution No. 510/2016.

Results

A total of 915,506 live births were recorded in the 97
selected municipalities between 2015 and 2023. Of
these, 19,845 (2.2%) were to Indigenous mothers whose
deliveries took place in Indigenous villages, and 92,595
(10.0%) were Indigenous mothers who delivered other
locations. Accordingly, births to Indigenous mothers
comprised 12.3% of the total births in the analyzed
municipalities, with the remainder corresponding to births
to non-Indigenous mothers. Furthermore, no “ignored”
entries were recorded for the color/race variable among
mothers who delivered in Indigenous villages.
According to the 2022 Census, the 97 analyzed
municipalities concentrated approximately 31.0% of

Brazil’s Indigenous population. The majority of these

municipalities were situated in the North region (n=78),
and in about half of them (N=45), the Indigenous
population exceeded 10% of the total inhabitants (Figure
1). While only one live birth to an Indigenous mother in
a village was recorded in 16 municipalities during the
study period, the municipality of Alto Alegre (Roraima)
registered 3,723 such births (an annual average of 414).
Overall, more than half of all births in Indigenous
villages (10,212; 51.4%) were concentrated in just six
municipalities.

From 2015 to 2023, the proportion of births in
Indigenous villages remained stable, ranging from 1.8%
(2017) to 2.5% (2018), with an overall average of 2.2%
during the period. In contrast, births to Indigenous mothers
at home increased from 1.7% to 2.5%. Furthermore, those
occurring in other locations (outside villages, hospitals, or
other health facilities) nearly doubled, rising from 5.9% to
10.2%. Consequently, the total share of Indigenous births
increased from 10.0% in 2015 to 14.7% in 2023, while
that of non-Indigenous mothers decreased from 90.0% to
85.3% over the same period (Table 1).

Over half of births to Indigenous mothers (55.3%)
occurred in municipalities with a high Indigenous
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Table 1

Deliveries of Indigenous and non-Indigenous mothers, by race/color and year of occurrence. Brazil, 2015-2023.

2015 2016 2017 2018 2019 2020 2021 2022 2023 Total
Live births (N) 103;.036 99,438 101,652 104,895 104,917 101,837 104,748 98,978 96,005 915,506

% % % % % % % % % %

Indigenous Mothers (Village) 24 2.1 1.8 25 22 2.2 23 2.0 2.0 2.2
Indigenous Mothers (Home) 1.7 26 3.1 25 26 2.6 24 22 2.5 25
Indigenous Mothers (Other Sites) 5.9 6.6 6.6 7.1 7.4 7.4 8.6 9.3 10.2 7.6
Non-Indigenous mothers 90.0 88.7 88.6 88.0 87.7 87.8 86.7 86.5 85.3 87.7

Source: Live Birth Information System (Sinasc).

population density (>50%), whereas this percentage was
only 3.3% among non-Indigenous mothers. Significant
disparities were evident across sociodemographic and
healthcare indicators. Regarding educational attainment,
46.8% of Indigenous women who delivered in villages
had no formal education, and only 12.8% had 8 or more
years of schooling, a sharp contrast to 79.1% among
non-Indigenous women. In terms of prenatal care,

19.4% of Indigenous women in villages received no

Table 2

consultations, and only 9.3% achieved seven or more
consultations, compared to 54.2% of non-Indigenous
mothers. Furthermore, only 31.9% of Indigenous women
in villages initiated follow-up during the first trimester,
compared with 64.5% of non-Indigenous women. These
disparities reverberated in perinatal outcomes: preterm
birth was observed in 19.3% of Indigenous women in
villages (vs.11.2% in non-Indigenous women), and low
birth weight reached 14.1% (vs.7.8%) (Table 2).

Sociodemographic characteristics, prenatal care and birth of Indigenous and non-Indigenous mothers by birthplace, Brazil, 2015-2023.

Indigenous Mothers

Non-Indigenous

(Village) (Home) (Other sites) Mothers Total p*
N = 19,854 N = 22,607 N = 69,988 N = 803,057 N = 915,506
Indigenous pop. In the municipality (%)
Up to 5% [n = 30] 7.7 2.5 14.4 73.9 66.1 0.0000
From 5 to 10% [n = 22] 9.1 6.5 7.8 11.2 10.7
From 10% to 50% [n = 29] 25.1 21.3 28.0 11.7 134
Higher than 50% [n = 16] 58.2 69.7 498 33 9.7
Age(years)
<20 31.4 25.4 30.0 21.8 22.7 0.0000
20 and more 68.6 74.6 70.0 78.2 77.3
Schooling
No schooling 46.8 13.5 7.8 0.9 2.8 0.0000
1to 7 years 26.7 40.7 32.9 19.0 20.8
8 years and more 12.8 43.0 57.4 79.1 75.1
Ignored 13.7 2.8 2.0 1.0 1.4
Prenatal consultations
None 19.4 4.8 4.5 2.7 3.3 0.0000
From 1to 3 345 26.4 17.8 11.6 12.9
From4to 6 36.7 46.8 39.3 30.9 321
7 and more 9.3 21.8 37.9 54.2 51.2
Ignored 0.1 0.2 0.4 0.6 0.5
Prenatal care initiation
15t trimester 31.9 451 53.4 64.5 62.5 0.0000
2" trimester 34.2 39.5 324 24.8 259
3 trimester 9.7 8.3 6.6 3.9 43
Ignored 24.2 71 7.6 6.8 7.3
Prematurity
Yes 19.3 18.8 13.4 11.2 11.8 0.0000
No 80.6 79.5 85.2 87.7 87.1
Ignored 0.1 1.8 1.4 1.1 1.1
Low birth weight
Yes 14.1 7.7 7.7 7.8 7.9 0.0000
No 85.8 85.2 91.4 92.1 91.7
Ignored 0.1 7.2 0.9 0.1 0.4

* Pearson’s chi-square test.
Source: Live Birth Information System (Sinasc).

Rev. Bras. Saude Mater. Infant., Recife, 25: €20230397



The adjusted analyses confirmed significant
associations between the place of birth and unfavorable
outcomes. Indigenous mothers who delivered in villages
exhibited a seven-fold higher prevalence of receiving no
prenatal care (PR=7.02; 95%CI=6.80-7.24), in addition
to a higher risk of preterm birth (PR=1.70; 95%CI=1.65-
1.75) and low birth weight (PR=1.81; 95%CI=1.75-1.88),
when compared to non-Indigenous mothers. Differences,
albeit of a lesser magnitude, were also found among
Indigenous women with home deliveries (no prenatal care
PR=1.72; preterm birth PR=1.68) and those who delivered
in other locations (no prenatal care PR=1.65; preterm birth
PR=1.20) (Table 3).

Discussion

The key findings of this study, leveraging Sinasc data,
demonstrate that deliveries to Indigenous women
occurring in villages are associated with substantially
higher prevalence ratios of no prenatal care (PR=7.02),
preterm birth (PR=1.70), and low birth weight (PR=1.81),
compared to non-Indigenous mothers. These effects were
more pronounced for village deliveries than for home
deliveries or those in other settings, suggesting that the
location of birth within a village serves as a powerful
marker of inequity in maternal and child healthcare.
Besides the disparities in access, these findings point to a
mismatch between the prevailing healthcare model and the
lifestyles of Indigenous peoples, necessitating culturally
sensitive and territorially appropriate approaches.'

Births occurring in indigenous villages in Brazil

It is estimated that approximately two thousand
births occur annually in Indigenous villages in Brazil,
representing a significant fraction of all births to
Indigenous mothers. Such events may simultaneously
reflect cultural markers and also serve as an indicator
of barriers to accessing health services, which should
be considered in the formulation of public policies.!
This study reveals that these deliveries exhibit a higher
prevalence of negative outcomes relative to those of
non-Indigenous mothers, particularly among those who
received fewer than seven prenatal care consultations or
whose children were born with low birth weight.

These results are consistent with with the national
literature on health inequities, which associate poorer
health indicators with socioeconomic and racial
disadvantages, including barriers to access and the quality
of prenatal care."*'* In Indigenous populations, national
surveys and analyses point to late initiation of prenatal
care, low compliance with recommended procedures,
and epidemiological profiles in transition, characterized
by the coexistence of infectious diseases and chronic
conditions.'®!" These determinants help to explain the
higher frequency of preterm birth and low birth weight
observed among neonates born in villages.

Regarding the quality of information, an overall
improvement was observed in the completeness of
Live Birth Declarations (DNV — Portuguese acronym)
throughout the period, consistent with previous studies
on Sinasc.'®!” Nevertheless, an examination of the

characteristics related to Indigenous mothers who

Table 3

Prevalence (%) and Prevalence Ratio (PR) of maternal and child outcomes by birthplace (Indigenous and non-Indigenous mothers), Brazil, 2015-

2023.

Outcomes % PR* 95C1% P

No prenatal care consultation
Indigenous Mothers (Village) 19.4 7.02 6.80-7.24 0.000
Indigenous Mothers (Home birth) 4.8 1.72 1.63-1.83 0.000
Indigenous Mothers (Other Sites) 4.5 1.65 1.59-1.71 0.000
Non-Indigenous mothers 2.8 1.00

Prematurity
Indigenous Mothers (Village) 19.3 1.70 1.65-1.75 0.000
Indigenous Mothers (Home birth) 19.1 1.68 1.64-1.73 0.000
Indigenous Mothers (Other Sites) 3.6 1.20 1.17-1.22 0.000
Non-Indigenous mothers 1.4 1.00

Low birth weight
Indigenous Mothers (Village) 14.1 1.81 1.75-1.88 0.000
Indigenous Mothers (Home birth) 8.2 1.06 1.01-1.11 0.017
Indigenous Mothers (Other Sites) 7.8 0.99 0.97-1.02 0.750
Non-Indigenous mothers 7.8 1.00

* PR = Prevalence Ratios estimated by Poisson regression with robust variance.
Source: Live Birth Information System (Sinasc).
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delivered in villages reveals that the percentage of ignored
entries increased considerably over time.

While the percentage of ignored responses for
all Indigenous women (deliveries in villages and
other settings) was two to three times higher than for
non-Indigenous women, the frequency of unreported
characteristics among Indigenous women who delivered
in villages was four to five times higher than that of non-
Indigenous women. These gaps constrain the analysis of
steep social gradients and demand continued investment
in registry quality improvement. The standardization
of instructions for completing “Indigenous village”
category is essential to enhance the variable’s utility as a
surveillance and monitoring tool for equity.'%¢

The distribution, which is markedly concentrated
in the North Region (>95% of deliveries in villages)
reinforces the role of well-documented regional disparities:
women from the North Region have a substantially
higher probability of inadequate prenatal care compared
to women from the South/Southeast Regions.!®* These
regional disparities are even more pronounced among
Indigenous women residing in Indigenous territories,
highlighting the less favorable conditions inherent to the
North Region.

The Indigenous People’s National Survey of Health
and Nutrition (2008-2009) found that, although 90% of
Indigenous pregnant women had at least one prenatal visit,
only 30% initiated care during the first trimester, with
significant gaps in testing and immunization, particularly
in the North and Central-West Regions.'*!!

Regarding neonatal outcomes, the findings are
consistent with the recent decreasing trend of preterm
birth in Brazil, though the highest prevalence are found
among Indigenous women with no formal education."
Low birth weight is also more frequent among Indigenous
neonates and is recurrently associated with prematurity,
low maternal schooling, and maternal age extremes.
Studies in specific contexts, such as that regarding the
Guarani population in the South of Brazil, demonstrate
the contribution of structural factors such as substandard
housing and maternal malnutrition to the occurrence of
this outcome.?*?!

This study has limitations inherent to the cross-
sectional design and the use of secondary data, especially
regarding the impossibility of establishing causal
relationships between the analyzed variables and the
presence of potential biases stemming from coverage
and data quality. We highlight the underreporting of
deliveries in villages, since Sinasc does not differentiate
whether home deliveries occurred within villages, which
may underestimate the real magnitude of these events;
exploratory estimates suggest that the proportion of

Rev. Bras. Saude Mater. Infant., Recife, 25: €20230397

deliveries in villages could reach approximately 37.7%
under a specific classification scenario.

The absence of specific and clear guidelines for the
completion of the “Indigenous village” category in the
DNV contributes to inconsistencies and limits variable’s
utility as a quality surveillance tool.?>?* Furthermore, the
study period spans the COVID-19 pandemic (2020-2021),
which may have affected the access to prenatal care, the
care pathways, and the birthplace. Since there was no
stratification by subperiods, it is not possible to isolate the
effect of this event in the estimates presented.

Another notable finding was the systematic absence
of spatial variation in the occurrence of deliveries in
Indigenous villages. That is, throughout the study period,
the events occurred in the same municipalities, with no
records identified in locations where the Indigenous
population has a significant presence, such as portions
of the Central-West Region.?* This pattern may indicate
both the effective absence of deliveries that occurred in
villages in these regions, as well as flaws in the adequate
recording of the place of occurrence. These findings
are consistent with recent studies that show persistent
inequities in maternal and child health among Indigenous
peoples in Latin America, including in contexts with
specific healthcare subsystems.?

The inclusion of the “Indigenous village” category
in the variable that records the birthplace represents a
positive strategy, as it allows novel analyses regarding
specific conditions of maternal and neonatal care for
Indigenous women in their territories. Among the potential
applications, sociodemographic information of residents
of Indigenous territories may be linked with data from
Sinasc, as well as health services’ records, particularly
the Indigenous Healthcare Subsystem.

In conclusion, the findings of this study demonstrate
the persistence of inequities in maternal and neonatal
outcomes among Indigenous women who delivered in
villages, pointing to structural and institutional barriers
to access, as well as limitations in the provision of quality
care. We recommend the enhancement of prenatal and
birth care for Indigenous women, particularly those who
live in villages, with respect sociocultural, regional and
territorial specificities; the review and standardization of
guidelines for completion of the “Indigenous village” field
of the DNV; and the data linkage between Sinasc and the
Siasi, to enhance surveillance and inform the planning
equity-oriented public policies. The awareness of health
professionals and managers for the correct completion of
these variables is essential to ensure that data collected
reflect the reality experienced in Indigenous territories
and contribute to the strengthening of maternal and child
health in these contexts.
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