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Objectives: to characterize the nutritional status of indigenous children underfive years of age 
living in rural communities in the Upper Solimões River region, inhabited by seven ethnic groups, 
based on data of december 2013.

Methods: weight and height data extracted from SISVAN-I (Indigenous Food and Nutritional 
Surveillance System) forms filled in 2013 for 7,520 children (86.0% of the estimated children in this 
age group). The indices height-for-age (H/A), weight-for-age (W/A), weight-for-height(W/H), and body 
mass index-for-age (BMI/A) were calculated. Growth reference curves proposed by the World Health 
Organization were used to calculate z-scores.

Results: the height-for-age (H/A) index presented the lowest mean z-score values, reaching −1.95 
among children between 36 and 60 months. Mean z-score values for the weight-for-age (W/A) index 
also remained below zero. Mean z-score values for the indices weight-for-height (W/H) and body mass 
index-for-age (BMI/A) remained slightly above zero, reaching a maximum value of 0.5. Of all children, 
45.7% presented low H/A, 9.6% presented low W/A, 4.5% presented low W/H, and 10.7% presented 
overweight based on BMI/A.

Conclusion: our analysis show that in 2013 poor nutritional status persisted as an important health 
issue among these rural indigenous children.
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Introduction

National health studies in Brazil have shown improvements 
in child health and nutrition indicators, with significant 
reduction of mortality and undernutrition levels.1,2 
Despite these advances, the principal health tendencies 
in the indigenous population in the country, especially 
in Amazonia, remained little knownuntil they were 
first assessed at the national scale and communicated 
academically and publicly beginning in the 2010s.3

Given the limited information about Amazonian 
child health and nutrition available from nationally 
representative studies, information produced at the local 
level remains essential. According to the First National 
Survey of Indigenous People’s Health and Nutrition in 
Brazil (henceforth, the National Survey), conducted in 
2008-2009, approximately 25% of indigenous children 
under five years presented chronic linear growth deficit.4 
This study also showed that in the North region of Brazil 
(where the state of Amazonas is located) this profile was 
even more accentuated, with 40.8% of children in this age 
group presenting chronic undernutrition.

Childhood undernutrition is a serious global problem 
affecting millions of children worldwide. It is mainly 
attributed to resource scarcity and impaired nutrient 
absorption, leading to severely detrimental consequences 
for children’s development. In addition to stunting and 
low weight, undernutrition can also result in anemia, 
diarrhea, and impairments in cognitive and physical 
development. These effects ultimately affect children’s 
school performance, general well-being, and quality of 
life.5

Recent nutritional assessments of diverse communities 
in the Amazon region6,7 converge in finding chronic 
undernutrition the most severe nutritional disturbance in 
children under five years of age, often surpassing 50% of 
children evaluated.6-9 Especially in the state of Amazonas, 
the few surveys undertaken in rural areas also point to 
chronic undernutrition as one of the principal health 
problems of childhood. According to Alencar et al.,10,11 
23.0% of children under five living along the principal 
waterways in the state presented linear growth deficit, 
reaching 35% of children along the Rio Negro.

However  scarce ,  these  s tudies  re i tera te  the 
contemporaneity of the diagnostic made by Josué de Castro 
in Geografia da Fome in the 1940s,12 when he coined the 
term “endemic hunger” in reference to “…the presence of 
protein, vitamin, and mineral salt deficiencies” in residents 
of the North region of Brazil.13 However, in this North 
region, it remains unclear which regional indigenous 
populations are most affected by such health inequities 
as high prevalence of child undernutrition even though 
health policies and services for indigenous people in Brazil 

have expanded and improved since the late 1990s, such 
as, outsourcing of health actions, planning of actions at 
the district level with the approval of the District Council, 
allocation of resources, supply of services, structuring of 
the network, improvement of logistics allowing greater 
reach of the target population, and training of human 
resources.14,15

In view of the importance of undernutrition in the 
nutritional profile of indigenous children in Brazil,16 in 
2006 the SISVAN-I (Indigenous Food and Nutritional 
Surveillance System) was implemented within the 
Indigenous Healthcare Subsystem. It is considered 
an important tool for monitoring the evolution of 
undernutrition in children and thereby guiding public 
policy.17 Data produced by the SISVAN-I also provide an 
unusual opportunity to calculate and compare diagnostic 
nutritional indicators in a statistically underrepresented 
region.

This data source presents an unique advantage by 
incorporating robust data from the entire indigenous 
child population (the demographic universe) through 
frequent active monitoring by professionals supported by 
infraestrutre developed to overcome enormous logistical 
challenges inherent to accesing communities in Amazonia, 
such as limited air and terrestrial transportation services, 
long distances between urban centers and communities, 
expensive and unpredictible river transportation, and 
dynamic environmental obstacles and barriers.

The Upper Solimões River and its tributaries, 
in the “triple frontier” region where the borders of 
Brazil, Colombia, and Peru meet, are characterized 
demographically by a pronounced indigenous population 
within which the Tikuna ethnic group is most numerous 
(46,000 in 2010).18 Others include Kokama, Kaixana, 
Kanamari, Kambeba, Maku-Yuhup, and Witoto. Like many 
other frontier regions in Amazonia, the Upper Solimões is 
a polyethnic and multicultural area with intense migratory 
movement and diversified commercial activities.19 In this 
setting, lifestyles, habitation, sanitation, food security, and 
transmission dynamics of infectious and parasitic diseases 
disproportionally affect more vulnerable populations 
including indigenous peoples.20

To better understand the health inequities affecting 
an especially populous and ethnically diverse indigenous 
populationin the Upper Solimões River region, state of 
Amazonas, Brazil, the present study sought to characterize 
the nutritional profile of rural indigenous children under 
five years of age in December 2013 based on data from 
the SISVAN-I.

Methods

A cross-sectional study was conducted based on data 
collected by the Multiprofessional Health Teams of 
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SISVAN-I in December 2013, utilizing the form “Daily 
follow-up map of children,” on the occasion of the 
routine nutritional surveillance in which the first author 
participated at that time.

Primary healthcare services were provided to 
indigenous people in the study area by the Upper Solimões 
River Special Indigenous Sanitary District (Distrito 
Sanitário Especial Indígena Alto Rio Solimões), which is 
part of the Indigenous Healthcare Subsystem.

This district was also responsible for nutritional 
surveillance of residents of approximately 188 local 
indigenous communities. Data analyzed in the present 
study were registered in 2013 in indigenous communities 
by teams of health professionals during nutritional 
surveillance activities. Data were registered on a 
SISVAN-I form, “Daily Map of Pregnant Women and 
Children Monitoring (priority <5 years)”, used to monitor 
nutritional status and facilitate prevention, identification, 
and resolution of nutritional problems. Information 
collected includes the demographic values age and sex 
and the anthropometric measurements weight and height.

The study sought to include the entire population 
(universe) of indigenous children under five years, in the 
region (pertaining to all ethnic groups), with no sampling 
technique being employed. Criteria for exclusion from 
analysis were: absence of information on the form for 
sex, weight, height, date of birth, or date of assessment, 
as well as duplicate records. The study population totalled 
8,692 children identified on forms, of whom 1,172 were 
excluded from analyses. Our analyses assumed that 
missing data were randomly distributed with respect to 
outcome variables and therefore that exclusion did not 
introduce systematic bias.

Study variables were:  date of  bir th,  date of 
measurement, sex, and anthropometric measurements 
(weight and height or, for children under 24 months of 
age, weight and length). Percent coverage was calculated 
for municipalities and regional centers (polos base) of 
the Upper Solimões River Special Indigenous Sanitary 
District according to technical guidelines governing 
nutritional surveillance within the Indigenous Healthcare 
Subsystem,21 whereby the number of children under five 
accompanied during the month is divided by the total 
number registered.

Most weight and height measurements were taken 
in primary healthcare units located in communities by 
Indigenous Health Agents appropriately trained and 
supervised by nursing professionals in accordance with 
SISVAN-I procedures.22 To minimize data loss and bias 
due to absence, three attempts were made to actively 
seek previously unassessed children under five years of 
age by household visits by Indigenous Health Agents. To 
reduce measurement and data entry bias, all assessments  

were made following standard SISVAN-I procedures by 
members of Multiprofessional Health Teams (nurses, 
nursing technicians, nutritionists, and indigenous health 
agents) trained and supervised by the first author (FGM), 
who established and implemented the SISVAN-I in the 
Upper Solimões River Special Indigenous Sanitary District 
in 2006.22

Weight was measured with a portable spring scale 
manufactured by Cauduro (model 210-GA), with 25 kg 
capacity and 100 g sensitivity. Length of children under 
24 months of age was measured in supine position with 
a portable aluminum anthropometer manufactured by 
Equipel, with range of measurement from 0.35 to 2.00 m 
and sensitivity of 5 mm. This anthropometer was also used 
to measure the height of children from 24 months of age 
in standing position. All measurements were taken with 
the child wearing minimal clothing and barefoot.

Data entry was performed no Epi Info 7.0 twice, 
and the two resulting databases were compared for 
divergences, which were researched and corrected 
manually by consulting the original instruments.

The indices height-for-age or length-for-age (H/A), 
weight-for-age (W/A), weight-for-height or weight-for-
length (W/H), and body mass index-for-age (BMI/A) were 
calculated as recommended by the Brazilian Ministry of 
Health and the World Health Organization (WHO). Growth 
reference curves proposed by the WHO were used to 
calculate Z-scores.23 Values less than −2 for H/A (chronic 
undernutrition), W/A (underweight), W/H (wasting), and 
BMI/A(thinness) were classified as low. Z-score values 
greater than +2 for W/H and BMI/A were classified as 
overweight. Values from −2 to +2 were classified as 
eutrophy. All anthropometric indices were calculated using 
the software Anthro version 3.2.2.24

Anthropometric indices that exceeded biological 
plausibility per WHO guidelines were excluded (n=10; 
0.13%).25 Prevalence of low and overweight indice values 
were described according to sex and age group.

Statistical analyses were conducted using IBM SPSS 
Statistics, version 21.0 for Windows (SPSS Inc., Chicago, 
Illinois).

Descriptive statistics were calculated for all 
anthropometric indices (H/A, W/A, W/H, and BMI/A). 
Prevalence of four nutritional categories (chronic 
undernutrition, wasting, eutrophy, and overweight) was 
estimated for children of both sexes and for males and 
females separately. Differences were evaluated using the 
chi-squared test with a significance level of 95%.

This study was approved by the Research Ethics 
Committee of the Federal University of Amazonas 
(UFAM) under Opinion Nº 721204 and by the National 
Commission for Research Ethics, National Health Council 
(CONEP/CNS) under CAAE Nº 26050913.0.0000.5020. 
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Z-score values for the indices W/H and BMI/A remained 
slightly above zero, reaching a maximum value of 0.5.

Prevalence results for four indicators are presented in 
Table 2 by gender and age group. Low H/A and low W/A 
were observed in 45.7% (varying from 35.1% to 49.3% 
according to age group) and 9.6% (varying from 7.3% to 
11.7% according to age group) of children, respectively. 
Boys presented significantly higher prevalence of low H/A 
(48.8%) than girls (42.6%), as well as higher prevalence 
of low W/A (10.4% for boys and 8.8% for girls) (p≤0.05).
Higher prevalence of low H/A was observed among 
younger children (0 to 11 months). Prevalence of low W/A 
was elevated during the first months of life (11.6%) and 
among older children (11.7%). All anthropometric indices 
were significantly different in relation to age (p≤0.05).

Low W/H and low BMI/A afflicted 4.5% and 4.3% 
of children, respectively, with no significant differences 
between the sexes (p>0.05). Elevated W/H and BMI/A 
(z-scores ≥ +2) were observed in 8.8% and 10.7%, 
respectively, of children with nonsignificant differences 
between sexes.

Discussion

The present study shows a very unfavorable nutritional 
scenario for indigenous children under five years attended 
by the Upper Solimões River Special Indigenous Sanitary 
District in 2013. The most notable finding was chronic 
undernutrition (low H/A) among nearly half (45.7%) of 
the 7,520 children analyzed, affecting all age groups and 
both sexes. This value is nearly double that documented 
in Brazil for indigenous children in the same age 

In addition, it had the consent and support of the Special 
Indigenous Health Secretariat, Ministry of Health (SESAI-
MS) through the Upper Solimões River Special Indigenous 
Sanitary District (DSEI-ARS) and the Upper Solimões 
River Indigenous Health District Council (CONDISI).

Results

Of a total of 7,520 Indigenous children analyzed, 49.6% 
(3,730) were female. The overall means for age, weight, 
and height were 27 months (SD=16.8), 11.20 kg (SD=3.3), 
and 82.3 cm (SD=13.4), respectively.

Nutritional assessment coverage by SISVAN-I was 
86.0% (7,520) (Table 1). Participation was high, with 
some losses due to recording error, inconsistent values, 
or missing measurements (weight or height). Coverage by 
municipality varied from 91.5% (Santo Antônio do Içá) 
to 58.0% (Tonantins). Of the 12 regional centers, 10 had 
assessment coverage values above 86.0%.

The percentage of data included in analyses from 
97.3% for BMI/A to 99.4% for W/H, with very few 
values being excluded due to biological implausibility. 
Significant differences were not observed in data 
completeness between sexes, age groups, or regional 
centers, suggesting data consistency (data not presented 
in tables).

The H/A index presented the lowest mean Z-score 
values. Beginning at 12 months, mean values were 
especially low, reaching −1.95 among children ≥ 36 
months (Figure 1). Mean Z-score values for the W/A index 
also remained below zero, tending to decrease with age 
and reaching −1.04 in the age group ≥ 48 months. Mean 

Table 1

Coverage of nutritional assessment of indigenous children under five years by SISVAN-I,according to municipality and regional center (polo base), 
Upper Solimões River Special Indigenous Sanitary District, state of Amazonas, Brazil, 2013.

Municipality
Number of children 

assessed
Coverage (%) Regional center

Number of children 
assessed

Coverage (%)

Amaturá 555 82.2 Nova Itália 555 82.2

Benjamin Constant 1733 86.7 Feijoal 907 94.9

Santo Antônio do Içá 767 91.5 Filadélfia 933 89.5

São Paulo de Olivença 1819 84.0 Betânia 767 91.5

Tabatinga 2315 91.2 Campo Alegre 806 85.9

Tonantins 257 58.0 São Paulo de Olivença 489 73.9

Japurá 74 86.0 Vendaval 540 95.6

Belém do Solimões 1274 84.2

Umariaçú I 306 89.5

Umariaçú II 612 89.7

Tonantins 257 58.0

Vila Bittencourt 74 86.0

Total 7,520 86.0 Total 7,520 86.0
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group nationally (25.7%) but only slightly higher than 
in the North region (40.8%).4 Prevalence of chronic 
undernutrition among indigenous children in the Upper 
Solimões River was 6.4 times greater than in the general 
(primarily non-indigenous) population nationwide (7.0%) 
and 5.4 times greater than in the general population in the 
North region (8.4%).2

The prevalence of low W/A (acute undernutrition) 
observed among indigenous children in the Upper 
Solimões (9.6%) is close to that documented for the 
North region by the National Survey (11.4%).4 Compared 
with the prevalence reported for the general population 
nationwide (2.9%),2 the profile of wasting among 
indigenous children in the Upper Solimões region and the 
North region is severe. The frequency of low W/H among 
indigenous children in the Upper Solimões (4.5%) was 
nearly four times greater than observed in the national 
general population.2

The nutritional profile of indigenous children in 
the Upper Solimões River region in 2013 revealed great 
inequalities relative to the general population at the 
national and regional levels. Nutritional surveys conducted 
in this border region suggests that the nutritional profile 
of indigenous children is marked by a high frequency of 
chronic undernutrition both in rural areas (59.4% versus 
29.1% among non-indigenous children) and in urban areas 
(33.8% versus 19.3% among non-indigenous children).6 
According to Vieira et al.,26 indigenous children pertaining 
to the Tikuna ethnic group, the most populous in the study 
region, have 2.47 times greater chance of presenting H/A 
deficit than non-indigenous children in the same region. 
Socioeconomic data suggest indigenous children in the 

Upper Solimões region are inserted in a context of high 
vulnerability to nutritional disorders, characterized by 
elevated demographic mobility in an international frontier 
region, rapid urbanization associated with turbulent non-
indigenous occupation of the territory, low coverage and 
quality of health services, absence of sanitation services, 
comorbidities (e.g., malaria, intestinal parasites, and 
diarrhea), poverty, and food insecurity.20

As demonstrated by other studies also based on data 
from the SISVAN-I that analyzed nutritional status among 
indigenous children in other regions of Brazil,27,28 the 
system has proved to be an important tool for nutritional 
monitoring and evaluation in this population segment.

In the case of the Upper Solimões River, our analysis 
reaffirms the persistence of undernutrition as one of the 
principal health disorders among indigenous children, 
without indication of improvement for over three 
decades.6,26,29 This scenario contributes substantially to 
the overall elevated burden of infectious and chronic non-
communicable diseases found in the region’s indigenous 
population.20

It is important to observe that although the coverage 
of the SISVAN-I throughout Amazonia is comparatively 
low and tends to present technical and organizational 
limitations with regard to data entry at the local level,27,30 
the SISVAN-I coverage in our study region was high, 
and inconsistent data levels were low, allowing for a 
robust analysis. The observed high prevalence levels of 
unfavorable nutritional indicators point to the need for 
regional indigenous peoples’ health services to implement 
short and long-term intervention measures to mitigate 
the enduring high load of nutritional deficiencies in a 

Figure 1

Z-score averages for anthropometric indices for children under five years assessed by the SISVAN-I, according to age group, Upper Solimões 
River Special Indigenous Sanitary District, state of Amazonas, Brazil, 2013.
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population that lives along a complex and dispersed 
hydrographic network.

Unfortunately, attempts to propose such measures have 
not been successful due to lack of effective communicaton 
and engagement between policy planners,  health 
professionals, and stakeholders in local communities, 
including political leaders, indigenous professionals (such 
as health agents, sanitation agents, and school teachers), 
parents, and other actors who are typically not consulted. It 
is insufficient to implement rapid and narrow intervention 
strategies such as sporadic distribution of donated basic 
food baskets.

As a limitation, we can cite the gap between data 
collection and publication, which unfortunately is common 
in the Brazilian scenario of studies with indigenous 
peoples. Knowledge on the indigenous nutritional profile 
in Brazil is still fragmented and has limited geographic and 
ethnic coverage, so that an asymmetry persists between 
the volume of information available. This scenario may 
be the result of little involvement of researchers with the 
theme, despite the relevance and lack of data. And the low 
academic-scientific incentive, causing possible time gaps. 
Another point to be considered is that it is not possible to 
extrapolate our findings for all indigenous children from 
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the ethnic groups involved. These are limitations in the 
coverage of SISVAN-I.

Strengths of this study include delineation of the 
study area as equivalent to the most populous DSEI in the 
country and exceptional coverage of registered children. 
This is the first study in Brazil to include nutritional 
assessment of nearly all children under five years residing 
within an entire DSEI. There is opportunity for future 
research that employs rigorous analytical techniques, 
such as adjusted estimates, capable of producing even 
more precise results to reliably evidentiate the child 
undernutrition profile among indigenous children in the 
Upper Solimões River region.
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