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Abstract
Birth weight is an important predictor of perinatal, infant, and preschool-age
children morbimortality. However, information about indigenous children’s
birth weight is still scarce. This study aimed to analyze the birth weight of
indigenous children based on data from the First National Survey of Indigenous People’s Health and Nutrition, Brazil (2008-2009). This is the
first study to address indigenous children’s birth weight based on a nationwide
representative sample. Mean birth weights and the respective standard deviations were calculated according to geopolitical region, sex, type of birth, and
birthplace. The chi-square test was used to analyze differences in proportions,
and Kruskal-Wallis and Mann-Whitney U tests in means, considering sample
design and data normality. We found no records on birth weight in the researched documents for 26.7% of the 6,128 sampled children. The mean birth
weight for the 3,994 children included in the analyses was 3,201g (standard
deviation – SD ± 18.6g), regardless of sex, type of birth, and birthplace. The
prevalence of low birth weight was 7.6% (n = 302) and was significantly higher among girls. Boys presented significantly higher mean birth weight than
girls, regardless of the geopolitical region. Low birth weight was slightly less
frequent among indigenous children when compared to Brazilian children in
general. Our study indicates the need to improve prenatal care and the quality
of consultation records for indigenous women as a strategy to promote safe
pregnancy and childbirth.
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Introduction
Birth weight is an important predictor of perinatal, infant, and preschool-age children morbimortality, associated with diverse health outcomes in childhood and adulthood 1,2. Recent Brazilian studies
based on data from the Brazilian Information System on Live Births (SINASC) and local birth cohorts
stressed the role of socioeconomic factors, access to prenatal care, increased rates of cesarian sections,
and early-term births in determining low birth weitht 3,4.
Recent studies reported pronounced health disparities separating Brazilian non-indigenous from
indigenous children, who experience elevated rates of mortality, chronic undernutrition, preventable
infectious diseases, and inadequate prenatal care 5,6,7. Information about indigenous children’s birth
weight is scarce and often restricted to a limited number of people within specific ethnic groups 8,9,10.
This study aimed to analyze the birth weight of indigenous children using data from the First
National Survey of Indigenous People’s Health and Nutrition in Brazil (henceforth, “National Survey”),
conducted in 2008-2009 5. This is the first study to address indigenous children’s birth weight based
on a nationwide representative sample.

Methodology
The National Survey assessed the nutritional status and other health indicators of 6,128 indigenous
children aged less than 5 years (93.1% of the planned sample), employing a representative probabilistic
sample of the indigenous population residing in 113 Brazilian villages from four geopolitical regions:
North, Northeast, Central, and South/Southeast 5. Data on birth weight, birthplace, and type of birth
were collected from children’s health records or vaccination cards. Further details about the study
methodological design can be found in Coimbra Jr. et al. 5.
For analyses, we considered the cut-off points for low birth weight < 2,500g, normal birth weight
from 2,500g to 4,499g, and macrosomia ≥ 4,500g.
Birthplace was classified as “village” or “health unit” (hospitals, maternity wards, and indigenous
health units).
Statistical analysis was performed considering the complex sampling design. Mean birth weights
and their respective standard deviations (SD) were calculated according to region, sex, type of birth,
and birthplace. The chi-square test was used to analyze differences in proportions, and Kruskal-Wallis
and Mann-Whitney U tests in means, considering sample design and data normality. All tests were
conducted considering a 95% significance level. Analyses were performed using IBM SPSS Statistics
for Windows, version 21.0 (https://www.ibm.com/).
The study was approved by the Brazilian National Commission for Research Ethics (n. 256/2008)
and the Brazilian National Indian Foundation.

Results
We found no records on birth weight for 26.7% of the 6,128 sampled children in the researched
documents. The North region had the highest number of children without birth weight data (51%),
while the other regions presented less than 30% of missing data, ranging from 18.3% (Northeast) to
26.7% (South/Southeast) (Table 1). Although missing data on birth weight had no significant difference regarding sex, we found important differences according to birthplace and type of birth. In the
North, 78.5% (n = 1,035) of births without data on birth weight occurred in villages, whereas this value
was only 21.2% in the South/Southeast. Cesarean deliveries performed in the South/Southeast and
Northeast presented high percentages of missing birth weight data (15.2% and 10.1%, respectively).
The mean birth weight for the 3,994 children analyzed (65.2% of the total sample) was 3,201g
(SD ± 18.6g), regardless of sex, type of birth, and birthplace. The prevalence of low birth weight was
7.6% (n = 302). Low birth weight ranged from 7.3% in the Northeast to 7.9% in the Central. The
Northeast showed the highest mean birth weight (3,264g), while the Central had the lowest (3,137g)
(Table 1).
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Table 1
Distribution of low birth weight (< 2,500g) and mean birth weight by geopolitical region, sex, type of birth, and birthplace. First National Survey of
Indigenous People’s Health and Nutrition, Brazil, 2008-2009.
Variables

Birth weight
Available data

Missing

p-value *

Low birth weight **

p-value ***

Mean birth

n

%

n

%

n

%

95%CI

weight (g) (SD)

3,994

73.3

2,134

26.7

302

7.6

6.6; 8.8

3,201 (18.6)

1,265

49.0

1,319

51.0

95

7.5

5.1; 11.0

972

75.1

332

24.9

77

7.9

6.7; 9.3

3,137 (30.9)

1,108

81.7

247

18.3

81

7.3

5.9; 9.1

3,264 (25.2)

649

73.3

236

26.7

49

7.7

5.4; 10.8

3,216 (35.7)

Male

2,075

71.3

1,073

28.7

139

6.7

5.5; 8.1

Female

1,918

69.3

1,061

30.7

163

8.6

7.1; 10.4

3,430

69.0

1,963

31.0

511

81.2

118

18.8

Health unit **

2,877

79.0

801

21.0

Village

1,106

50.4

1,319

49.6

Brazil
Geopolitical region
North
Central
Northeast
South/Southeast

< 0.001

0.970

3,161 (30.2)

Sex
0.118

0.049

3,250 (22.6)
3,148 (18.0)

Type of birth
Vaginal
Cesarean

< 0.001

8

7.2

6.1; 8.4

49

10.3

7.6; 13.7

194

7.1

6.1; 8.3

107

9.5

6.6; 13.5

0.032

3,198 (19.8)
3,222 (30.1)

Birthplace
< 0.001

0.153

3,223 (19.7)
3,120 (32.1)

95%CI: 95% confidence interval; SD: standard deviation.
* Chi-square p-value comparing informed × uninformed birth weight;
** < 2,500g;
*** Chi-square p-value comparing low birth weight and adequate birth weight;

Only 0.6% of the sample (n = 18) was born with very low birth weight (< 1,500g), with an average
weight of 1,223g (SD ± 103.8g). Of these, 96.3% occurred in health units and mainly in the South/
Southeast (51.7% – data not shown in table). Moreover, 1% (n = 39) of the sample presented macrosomia.
The regional prevalence of low birth weight among children born in villages, where the highest
percentage of data loss occurred, showed slightly higher values than that observed nationally (North:
10.3%; Central: 9.8%; Northeast: 7.5%; and South/Southeast: 9.8% – data not shown in table).
The prevalence of low birth weight was significantly higher among girls (p-value < 0.05), and boys
presented significantly higher mean birth weight than girls, regardless of the region (p-value < 0.05)
(Table 1).
Cesarean sections had a higher percentage of low birth weight (10.3%) than vaginal deliveries
(7.2%). The average birth weight of children born by vaginal delivery was 3,198g (SD ± 19.8) – slightly,
but significantly lower than those born by cesarean section, whose average birth weight was 3,222g
(SD ± 30.1g; p-value < 0.001).
The percentage of low birth weight was higher for deliveries performed in villages (9.5%) than
for those performed in health units (7.1%). The average birth weight for children born in health units
was 3,223g (SD ± 19.7g) – slightly, but significantly higher than those born in villages, whose value
was 3,120g (SD ± 32.1g; p < 0.001). Only 11 of the 2,877 births performed in health units occurred in
indigenous health units, all of which in the North region (data not shown in table).
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Discussion
For over half a century, low birth weight has been considered a factor strongly associated with infant
mortality and a barrier for a healthy childhood. Several studies worldwide reported an association
between low birth weight and lifelong disabilities, such as hearing loss, chronic lung diseases, and
cognitive impairment 1,2.
Our study is the first nationwide investigation to address birth weight in Brazilian indigenous
children. However, we were unable to access information on gestational age due to the inadequate
coverage and quality of prenatal care for indigenous women in the country 7, making it impossible for
us to assess intrauterine growth. Another limitation is the large number of sampled children without
data on birth weight. Surprisingly, we also found this deficiency in maternal and child health services
affecting the indigenous population to occur in regions with better socioeconomic indicators. The
South/Southeast and Northeast, for example – regions with better hospital infrastructure and more
qualified health professionals than the North and Central – had high percentages of data loss regarding the birth weight of indigenous children even for deliveries performed in health units. Therefore,
our data on birth weight should be interpreted critically. Given the greater data loss for children born
in villages, the prevalence of low birth weight may be underestimated.
Our results show that the average birth weight of Brazilian indigenous children of both sexes,
regardless of the type of delivery (3,201g), is very close to that reported by Wehby et al. 11 (3,127.5g).
Based on data from the National Survey, we found slightly lower frequency of low birth weight
(7.6%) among indigenous children than that observed in Brazilian children in general (8.1%) 3. Regarding the type of birth, data from the National Survey indicate a higher prevalence of low birth weight
among indigenous children born by cesarean sections (10.3%), which tends to be observed in the general population due to the association between surgical delivery and preterm labor 4. We also verified
a higher frequency of low birth weight among children born in villages (9.5%), which may reflect less
coverage and lower quality of primary healthcare within these areas.
Our results highlight the need to improve prenatal care for indigenous women as a strategy to
promote safe pregnancy and childbirth. These measures will provide more qualified information
about the pregnancy evolution and, consequently, records on the birth weight of indigenous children,
regardless of the place or type of birth.
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Resumo

Resumen

O peso ao nascer é um importante preditor de
morbimortalidade perinatal, infantil e pré-escolar.
São escassas as informações sobre o peso ao nascer das crianças indígenas no Brasil. O estudo teve
como objetivo analisar o peso ao nascer das crianças indígenas, com base nos dados do Primeiro Inquérito Nacional de Saúde e Nutrição
dos Povos Indígenas, Brasil (2008-2009). Este
é o primeiro estudo a avaliar o peso ao nascer de
crianças indígenas com base em uma amostra nacional representativa. Foram calculadas as médias
e desvios-padrão de acordo com macrorregião, sexo, tipo e parto e local do parto. Foram utilizados o
teste de qui-quadrado para analisar as diferenças
de proporções e os testes de Kruskal-Wallis e U de
Mann-Whitney para diferenças nas médias, considerando o desenho amostral do estudo e a normalidade dos dados. Para 26,7% das 6.128 crianças da
amostra, não foi possível localizar qualquer registro de peso ao nascer nos documentos consultados.
Entre as 3.994 crianças incluídas nas análises, o
peso médio ao nascer, independentemente de sexo,
tipo de parto e local do parto, foi 3.201g (desvio
padrão – DP ± 18,6g). A prevalência de baixo peso ao nascer foi 7,6% (n = 302), significativamente
mais alta em meninas. Os meninos apresentaram
peso médio ao nascer significativamente mais alto
que as meninas, independentemente de região. A
frequência de baixo peso ao nascer foi ligeiramente
mais baixa que nas crianças brasileiras em geral.
O estudo aponta para a necessidade de melhorar
a assistência pré-natal e a qualidade dos registros
das consultas das mulheres indígenas, como estratégia para promover a segurança na gravidez e no
parto.

El peso al nacer es un predictor importante de
morbimortalidad perinatal, infantil y preescolar.
La información sobre el peso al nacer de niños
indígenas es escasa. El objetivo de este estudio fue
analizar el peso al nacer de los niños indígenas, basado en datos de la Primera Encuesta Nacional
de Salud y Nutrición de los Pueblo Indígenas,
Brasil (2008-2009). Se trata del primer estudio dirigido al peso al nacer de niños indígenas, basado
en una muestra representativa nacionalmente. Las
medias y las respectivas desviaciones estándar del
peso al nacer se calcularon según la región geopolítica, sexo, tipo de nacimiento y localización del
mismo. Se usó un test chi-cuadrado para analizar
las diferencias en proporciones y las pruebas Kruskal-Wallis y de la U de Mann-Whitney para las
diferencias en las medias, considerando el diseño
de la muestra del estudio y normalidad de los datos. Para un 26,7% de los 6.128 niños incluidos en
la muestra no fue posible localizar ningún registro
de peso al nacer en los documentos investigados.
De los 3.994 niños incluidos en el análisis, la media de peso al nacer, independiente del sexo, tipo
de nacimiento, y lugar de nacimiento, fue 3.201g
(desviación estándar – SD ± 18,6g). La prevalencia del bajo peso al nacer fue 7,6% (n = 302) y fue
significativamente más alta entre niñas. Los niños
presentaron significativamente una media más
alta de peso al nacer que las niñas, independientemente de la región. La frecuencia del bajo peso al
nacer fue ligeramente más baja que la observada
en niños brasileños en general. Este estudio presenta aspectos que se necesitan mejorar en el cuidado prenatal y en la calidad de los registros de las
consultas de mujeres indígenas, como una estrategia para promover un embarazo y parto seguros.
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