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Abstract

Background

Although case studies indicate that indigenous peoples in Brazil siféer from highef
morbidity and mortality rates than the national population, they were included
systematically in any previous national health survey. Reportedftietbe first time, the
First National Survey of Indigenous People’s Health and Nutrinddrazil was conducted |n
2008-2009 to obtain baseline information based on a nationwide representaiie Jdis
paper presents the study’s rationale, design and methods, and selected results.

U

Methods

The survey sought to characterize nutritional status and othiin hesasures in indigenous
children less than 5 years of age and indigenous women from 14 to 49%yeaye on th
basis of a survey employing a representative probabilistioplea of the indigenous
population residing in villages in Brazil, according to four majorargy (North, Northeast
Central-West, and South/Southeast). Interviews, clinical measuignagrt secondary data
collection in the field addressed the major topics: nutritionakust prevalence of
hypertension and diabetes mellitus in women, child hospitalizationvalpree of
tuberculosis and malaria in women, access to health services andanmspgand
characteristics of the domestic economy and diet.

(4%

Results

The study obtained data for 113 villages (91.9% of the planned sample),ho38&Eholds
(93.5%), 6,692 women (101.3%), and 6,128 children (93.1%). Multiple household variables
followed a pattern of greater economic autonomy and lower socioecorstetis in the
North as compared to other regions. For non-pregnant women, elevatedrrevates werg
encountered for overweight (30.3%), obesity (15.8%), anemia (32.7%), andengom
(13.2%). Among children, elevated prevalence rates were observeddbt-foe-age deficif
(25.7%), anemia (51.2%), hospitalizations during the prior 12 months (19.3%), arealia
during the prior week (23.6%).

Conclusions

The clinical-epidemiological parameters evaluated for indigenoamem point to th
accentuated occurrence of nutrition transition in all regions afiBfdany outcomes als
reflected a pattern whereby indigenous women'’s and children’shheditators were wors
than those documented for the national Brazilian population, with imporé&gidnal
variations. Observed disparities in health indicators underscoreb#isat healthcare and
sanitation services are not yet as widely available in Bsamdigenous communities as they
are in the rest of the country.
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Background

During the last decade international debates regarding the béatitigenous peoples have
emphasized strategies for promoting health equity and reducing tespafi-3].
Comparative analyses indicate that indigenous peoples are amongsheolitically and
socioeconomically marginalized segments of society in the m@mytries in which they are
present [4,5]. These disparities are reflected in inequities betwaligenous and non-
indigenous populations in relation to diverse health indicators, sucheasofaillness and
death from transmissible diseases, prevalence of child undeowtiitfant mortality rates,
and years of potential life lost, all of which are generallycmhigher among indigenous
people when compared to non-indigenous segments of the national populationshehere
live [6-10].

The global indigenous population is estimated at 370 million and indigenous people
present in about 90 countries [11]. Of this total, about 50 million liveaitn America,
comprising more than 400 different ethnic groups [5]. Of all LatimeAcan countries, Brazil
has one of the smallest indigenous populations by percentage, sincaondigeople make
up only 0.4 percent (896,917 individuals) of the total population according taatist |
national demographic census [12]. Despite the small relative cfizéhe indigenous
population in Brazil, it has enormous ethnic and linguistic diverBitgsently, as many as
300 indigenous ethnic groups, speakers of over 200 distinct languages, an¢ ijpréke
country [12], constituting one of the national indigenous populations hatlyteatest ethnic
diversity in the world.

The historical advance of non-indigenous populations and economic frontietiseintderior

of Brazil caused drastic depopulation and even extinction of numerogemodis societies
[13-15]. However, despite continuing high infant mortality rates and il@wekpectancy at
birth among indigenous peoples as compared to the general population, notaigeagéin

growth of indigenous peoples has been observed in Brazil in recenleddd®], including

growth rates above the national averages [12,17].

At present, the majority of indigenous people in Brazil live in overféderally recognized
reserves, 98% of which by area is located in the Amazon (Figuiféhe reserves located in
the eastern and southern portions of the country tend to be smaliee than those in the
north and occur more frequently in urban settings. There is adsgaihdigenous contingent
living outside federal reserves, both in rural and urban contextorédiag to the 2010
Brazilian census, 42.3% (379,534) of the self-declared indigenous populatiors i@siside
recognized reserves [12]. Of this segment, 78.7% (298,871) lives in amdx@s In contrast,
the urban segment of the indigenous population residing inside resenady 5.0%
(25,963).

Figure 1 Map of Brazil indicating indigenous reserves (shaded in black) and thi@ur
geopolitical regions utilized in the First National Survey of Indigenou®eople’s Health
and Nutrition, 2012.




If, in recent decades, the major political challenge in Braag to ensure indigenous peoples
full land rights, presently there also emerges the question @-tém continuity of
traditional cultural systems in the face of diverse and promirnemtges associated with their
involvement in national society and globalization processes. With degaindigenous
subsistence and dietary practices in Brazil, diverse ethnic gioanes experienced rapid
transformation of economic systems in recent decades, which tsng@t and nutrition,
whether through the adoption of agriculture or extractive productiooadsgydirected to the
market (coffee, rice, timber, etc.) or through paid labor [18-21].

The recent reorientation of indigenous economies has been describadsa®y important

changes in social dynamics, food security, nutritional status,gandral health [22]. In
epidemiological terms, available studies point to the maintenaihbégh morbidity levels

due to infectious and parasitic diseases (e.g., malaria, tubsEssutliarrhea, pneumonia),
much higher than those of the general Brazilian population [23-27]. Moreegent studies
have also identified the concomitant emergence of obesity, hypemnerand diabetes
mellitus in a growing number of indigenous communities in all regiminshe country

[19,20,28-30].

In Brazil, periodic nationwide population-based surveys conducted since the 1970z @donit
not only the principal trends of morbidity and mortality, but alszsé related to access and
use of health services by diverse socioeconomic strata of theabegulation. These
surveys have become increasingly important for the constructibeadth indicators in the
country. The set of information generated by these studiecagnmzed as fundamentally
important for identifying the major health needs of different segsnef the population and
supporting health prevention and promotion efforts through public policy planmdg a
evaluation [31,32]. Research based on these databases is of great foteits potential to
reveal health inequities that otherwise would remain invisible [33-35].

Considering the Brazilian government’s current agenda prioritithegreduction of social
inequities [36,37], knowledge of the health conditions, diet, and nutrition ofeimolis
peoples in the country is still superficial as compared to whkhown about the national
population, thus limiting the possibilities for characterizing andudisiag their health trends.
In particular, indigenous peoples in Brazil have not been adequatebsaddrby the major
national health surveys [38]. It is noteworthy that not until 1991 dich&tenal decennial
census include the response option “indigenous” for the question aboudrrakm color.
Also, the census only began collecting data on ethnicity and lgagspoken for those who
classified themselves as indigenous in 2010 [12,16].

Nevertheless, the recurrent observation of certain health conditeags bigh infant
mortality rates, high prevalence of child undernutrition, and highlkerofisuberculosis than
observed in the general population) in case studies conducted in di#dmart groups and
regions indicate the vulnerability of indigenous peoples in Brazilgchvpiaces them at great
disadvantage in comparison to other segments of society. Recésl raxticles draw
attention to the difficulty of obtaining reliable and representatdemographic and
epidemiological data for the indigenous populations in Latin Americamtdes, which
hinders public policy formulation and prevents adequate planning and evaloatiealth
actions [5,39].

In order to address this lack of national health statisticgh@rindigenous population in
Brazil, the First National Survey of Indigenous People’s HealthNundtion (henceforth,



“National Survey”) was conducted in 2008—-2009. It was the first iméidgb collect reliable
population-based information on key health and nutrition indicators for Braziligenous
peoples and is among the few of its kind in South America (for  studomparable scope
and focus in Argentina, see [40]). More commonly, demographic and hmaltuses in
South American countries focus on specific ethnic groups rather thdonatigt
representative samples [41-43]. The National Survey focused on thie e nutrition of
indigenous women and children in all regions of Brazil in order teigeomuch needed
information for the development of better informed national health policies.

The primary aim of this paper is to describe the rationalegulesind methods of the
National Survey, as well as to present an overview of its sesolicerning demographic
characteristics of the study population, socioeconomic and sanipmtles of households,
and the health and nutritional status of women and children. Thisfisstharticle in a series
to present distinct components of the survey results. The NationaySisr an important
public health milestone in Brazil, as it provides for the firstetinformation on the health
and nutrition of indigenous peoples based on a nationwide representatple.séhe data
collected will serve as a useful resource for future evaluatcdnBrazil’'s Indigenous
Healthcare Subsystem, as well as providing a baseline for evaluating aadefuture actions
by the nutritional surveillance system attending the indigenous papulptd]. For this
reason, the findings selected for presentation in this articledediealth and socioeconomic
indicators of comparative value relative to available dataHhernon-indigenous Brazilian
population. Such evaluation of Brazil's current model of indigenous hedtcaecessary
for improving coverage, access, and quality of services [38,45,46].

Methods

Overview

As predefined by the Brazilian Ministry of Health’s Nationadith Foundation (Fundagao
Nacional de Saude — FUNASA), the objective of the National Surveytav&haracterize
nutritional status and other health measures in indigenous childrenuyears of age and
indigenous women from 14 to 49 years of age, on the basis of a reéptieseprobabilistic
sample of the indigenous population residing in BrazZilhe study sample was also
predesigned to be representative of the country’s official geopbliggions. These divisions
— North, Northeast, Central-West, Southeast, and South — were dyigiehheated on the
basis of analyses of a set of environmental, economic, social, anitgbdictors that
differentiates the national territory [47]. For the purposes of thgohal Survey, the South
and Southeast regions were joined. Thus, whereas the survey employedrthegional
strata North, Northeast, Central-West, and South/Southeast, nibtigossible to make
inferences for specific ethnic groups, states, or administrdisteicts of the Indigenous
Healthcare Subsystem.

Specifically, the National Survey aimed to characterize forcthentry as a whole and by
major geopolitical region: (a) the nutritional status of childaed women; (b) the prevalence
of hypertension and diabetes mellitus in women; (c) the proportiahilofren hospitalized
for diarrhea and acute respiratory infections during the prior 12 moasheeported by a
parent or guardian; (d) the proportion of women reporting tuberculosis @adaduring the
prior 12 months; (e) access to prenatal care, vaccination, araryd®ipplementation
services and programs; and (f) characteristics of the domestic econdmigtan



Realization of the National Survey was part of the implememtadf the Brazilian
government’s National Policy of Healthcare for Indigenous Peophésgted in 1999 to
improve healthcare access, coverage, and quality in this populatiostutlyevas conducted
by a consortium comprised of the Brazilian Public Health AssooigAssociacéo Brasileira
de Saude Coletiva — ABRASCO), which brings together public healthatonal and
research institutions in Brazil, and the University of Gothenburgd8w, in collaboration
with a network of researchers from universities and research instituteshtbuobByazil.

Sampling procedures

A stratified probability sample of indigenous villages in Brazalsvwobtained according to the
regions North, Northeast, Central-West, and South/Southeast on thefbadist provided

by FUNASA on January 22, 2008. This list, the only available source ofmation
regarding the indigenous population on a national scale, identified villzmdations served
by the Indigenous Health SubsystBi®n the date of consultation, the list contained 3,995
indigenous “villages” (aldeias) located throughout the country. Villages identified on the
list as vacated (fesaldeadd3 or deactivated and those with less than 31 inhabitants were
excluded from consideratidn.Although most villages were located inside federally
recognized indigenous reserves, such status was not requiredlésianc Based on these
criteria, 151 villages (3.8%) were excluded from the original fiis being vacated or
deactivated and 1,076 (26.9%) for having total populations less than 31 peoptal &ft
2,768 villages remained on the list for the purposes of selection.

Sample size was estimated based on the size of the targettjpopuhaeach region, a
prevalence of 50% for all outcomes, a relative precision of 5%, amwhfedence level of
95%, according to the methodology proposed by Lemeshow [48]. The presumaignoe
of 50% was chosen because this proportion maximizes the size of the sample daskité a |
overall estimates about the parameters to be investigated.

To avoid loss of precision of estimates, it was predetermimetdat least 1,000 women and
1,000 children would be evaluated in each region. Furthermore, the testisaanple size
was increased by 20% to avoid decreases in accuracy due to ropatoth and other
losses. It was estimated that to achieve the research wvegdti would be necessary to
include at least 6,605 women and 6,583 children nationally. The numbers géviflad size
of the populations of women and children eligible for the study, elt ag the planned
sample sizes, are presented in Table 1.



Table 1Target populations of villages, women, and childrerfN), planned samples (n), and final samples,
by region, First National Survey of Indigenous Pedl’s Health and Nutrition, Brazil, 2008-2009

Women Children
Villages (14-49 years) (< 60 months)
Sample Sample Sample
%
Regions N n Final % realization N n Final % realization N n Final realization
All regions 2768123 113 91.9 1043546605 6692 101.3 69259 6583 6128 93.1
North 1688 65 60 92.3 44812 2720 2564 94.3 30287 2708 2584 95.4
Central-West 310 14 13 92.9 19101 1204 1295 107.6 17584 1200 1304 108.7
Northeast 586 23 22 95.7 26688 1481 1769 119.4 14232 1475 1355 91.9
184 21 18 85.7 13753 1200 1064 88.7 7156 1200 885 73.8

South/Southeast

Based on the calculated sample size for each region, villageshen selected according to
the criteria of Sequential Poisson Sampling [49]. Substitution @figa was not allowed. In
the end, 123 villages were selected, distributed by region as folé®n®orth), 14 (Central-
West), 23 (Northeast), and 21 (South/Southeast).

Two strategies were defined for data collection in villagessus and sample. A village was
investigated by means of census when the total number of womnofwitithout children)
between 14.0 and 49.9 years of age and chikdeegears was less than or equal to 150
individuals, according to the FUNASA list of villages. If the numblewomen and children
in the age groups of interest was greater than 150, the wilagénvestigated by means of a
systematic sample of households. The sampling strategy combiniagevcensuses and
samples was adopted to prevent any single large village frorwloekening the results of an
entire region. Although the mode of investigation (census or sampig)pvedetermined
before the start of fieldwork, it was altered in the field dosmall number of villages that
were found to have actual populations that diverged greatly fhmsetindicated on the
original FUNASA list. In villages investigated by sample, hous#holvere selected
according to a standardized methodology involving a predetermined emremithout
substitution in the event of absence or refusal. In the case of almdersealents, three visits
were made before non-inclusion of a household in the final sample. Alewdiving in
selected households who identified themselves as indigenous wergeiméetl. Children
whose mothers self-identified as indigenous and children identifietmgnous by a non-
indigenous mother or caretaker were included in the study.

Questionnaires and interviews

For the purposes of data collection, four questionnaires were appliéjey Household,
Adult Female, and Child. The first (Village) was answered by onenore community
leaders. The second (Household) was answered by an adult residetly, head-of-
household. The third (Adult Female) was answered by women between %9 gedrs of
age, mothers under 14 years of age, and guardians of children undes 5fyage. Finally,
the fourth (Child) was answered by a parent or caregiver lofrehiunder 5 years of age. For
the sake of comparability, the questionnaires were partiallgdoas protocols used in other
population-based studies conducted in Brazil. However, given the diverstiyntéxts in
which they would be applied in the National Survey, some items relqadaeptation and
many additional variables were developed exclusively for the purposes dlithis s



A major challenge faced during preparatory stages of the Nhftamaey was to develop a
set of questionnaires with interview questions that could be clearfynunicated to and
answered by respondents. Due to the enormous cultural and linguistisitgi of the
population surveyed, questionnaires were written in Portuguese and iholigénous
translators (most frequently indigenous health agents or priedugation teachers) were
used for interviewees that did not speak that language.

The Village questionnaire addressed community food production for intewsnalimption
and for sale, including plant cultivation, animal rearing, huntiisinirfig, collecting, as well
as seasonality of food shortages and surpluses. The Household questiamsiaded
guestions regarding the physical characteristics of the hoasiat®n, durable household
goods, sources of monetary income, food production and consumption, and #yasbnal
food shortages or surpluses. The Adult Female questionnaire addnessed’s education,
reproductive history, current use of medications (for hypertensiamettis, or anemia),
history of illness (malaria and tuberculosis), access to pteoata, anthropometric and
clinical measurements (weight, height, arterial blood presswmodgiobin, and glucose
levels), and vaccination history. The Child questionnaire addrdsiséd circumstances,
access to pediatric healthcare, prior hospitalizations, recewtryhisf diarrhea and acute
respiratory infection, use of iron sulfate supplementation for andmaastfeeding duration,
diet (for childrer< 2 years of age), anthropometric and clinical measurements (weight, height,
and hemoglobin level), and vaccination history.

Fieldwork and data

Fieldwork was accomplished by previously trained multidisciplinagms. Two workshops
were held to train team leaders in research procedures, methods,instruments.

Anthropometry workshops were held to standardize fieldworkers on neeasuoir

techniques. Research teams were configured according to thiegdreiccumstances of each
region and village, including population size and available forms $piatation. All teams

included at least one trained leader and one person previously stardlafdize
anthropometric measurement. In most villages, teams were accechganione or more
local health professionals, usually nurses or nutritionists, servicly tady community on
behalf of FUNASA. Teams also sought the collaboration of healthnigians and

indigenous health agents at the FUNASA point-of-service health garstsig each village in
order to facilitate interviews and the collection of secondary health data.

With very few exceptions, interviews were conducted in private holde Secondary
health data were obtained from diverse records in the possessiortiapgats or held at
local or regional healthcare facilities (e.g., vaccinatiortifmates and medical files). If
possible, basic demographic information, such as sex, birthdate, iatidrfjlwere obtained
from local FUNASA healthcare records prior to conducting householdiewes. Otherwise,
this information was obtained from participants’ personal documetdgstiication cards or
birth certificates) or informed by interviewees.

Measurements

Height and weight measurements were obtained from children and women wi@band
wearing minimum clothing. Standing height was measured with &uraklxata portable
anthropometer (Belo Horizonte, Brazil) and recorded to the ned&dstcm. This
anthropometer was also used to measure recumbent length of chiddrenonths. Body



weight was measured with a portable digital floor scale ®4h kg maximum capacity and
accuracy to 100 g (seca model 872, Hamburg, Germany). This saaleefea mother and
child weighing function that allowed childrer24 months to be weighed while being held by
an adult. Anthropometric measurements were obtained in accordance with Lohman [50].

Two blood pressure readings were taken from adult women 18 to 49 years of agesthde
and within an interval of approximately ten to fifteen minutes usingautomated wrist
monitor (Omrom model HEM-631int, Bannockburn, lllinois, USA) placed on tfievest,
following standard recommendations [51]. The arithmetic mean ofwbemeasurements
was used in analyses.

To determine hemoglobin level in children and women, one drop of capl@og obtained
by fingerprick was analyzed using a portable hemoglobinometdehiHemoCue Hb 201+
(Angelholm, Sweden). Casual blood glucose level in women was absesisg an ACCU-
CHECK® Active blood glucose monitoring system by Roche (Mannheimm@&wey). Blood

samples were collected using one-way lancets fitted to an ACCU-CH&#kgg device.

Data management and analysis

Data entry of questionnaire responses was done independently bypsts using Epi
Info™ software, version 6.04d (Centers for Disease Control and Prenedtilanta, GA,
USA). All discrepancies between typists were researched amdctzdl. Data files were
exported for analysis to Statistical Package for the Soc@n€es (SPSS) for Windows
version 16.0 (SPSS Inc., Chicago, IL, USA) and STATA 10 (ColleggoStarx, USA)
files.

Statistics related to the characterization of the study pomualabuld be calculated without
loss of precision for each of the four regions. As this was a exngalmple, it was necessary
to consider the effect of the study design by taking into acoeseights. Calculation of
weights involved the relative population of each region, the relatimeoptions of women
and children in the entire sample, and the data collection stratémpted in each village
(census or sample). To prevent statistical fluctuations, thetgesiutalculations based on
fewer than 30 responses are not reported.

The anthropometric indicators used to evaluate women’s and chddmatrition, as well as
the criteria employed to diagnose anemia, diabetes mellitus,adadal hypertension,
followed the World Health Organization (WHO) [52,53], The Seventh Repaitteofloint

National Committee on Detection, Evaluation, and Treatment of HigbdBPressure (JNC)
[51], and The Expert Committee on the Diagnosis and Classiiicati Diabetes Mellitus
[54], respectively.

A household goods index was generated based on the presence of durabléen gbeds
households. A principal component analysis was carried out for 1%leugoods,
considering the suitability of the data for this statistical. Before applying this technique,
the correlation matrix between the quantities of the 19 itenss cakculated. Correlations
varied between -0.14 (outboard motor x bicycle) and 0.58 (television x \WIR/DThe
Kaiser-Meyer-Olkin measure reached 0.81, which exceeds the minivalme (0.60)
recommended for proceeding with principal component analysis. The digemiahe first
component of multivariate analysis was 3.56, accounting for 19% of tHevéotability in



the dataset. The second component showed an eigenvalue 64% lowethehérstt
explaining 9% of the total variability.

Standing out in the first component were television set, refrigeeatdfor freezer, VCR
and/or DVD player, stove, telephone, and satellite dish. In the secomgboent, outboard
motor, cassava grater, and chainsaw stood out. Thus, the firstomentpis strongly
influenced by household appliances, while the second mainly includes riédged to rural
economic activities. Only the first component was used in defirlireg socioeconomic
indicator, since the items in the second component disproportionally distieg the North
region. The value of the household goods index for each household is thefréseilsum of
the contribution of each item (generated from the principal component analydig)ietuby
the quantity of each in that household. Households were then classimdliag to terciles
of the combined distribution, considering the four regions.

Ethics

The National Survey was authorized by the National ResearctsEtbimmission (Comissao
Nacional de Etica em Pesquisa — CONEP) and the National Indiard#&@mn (Fundac&o
Nacional do indio — FUNAI). All visits to villages occurred aftaeking permission from
community leaders via available channels of communication, suckleghdne, radio, or
personal communication by FUNASA health professionals. If prianission could not be
obtained due to failures of communication, permission was sought imeigdigbn arrival.
Before initiating interviews in a given village, a meetmas held with community leaders to
obtain community permission to conduct the study. To the extent poghibte meetings
were held in public and formulated according to local protocols formmenity decision-
making. In addition to describing the objectives and procedures ddttidg, a Free and
Informed Collective Consent form was presented in detail and asyioue posed by leaders
or community members were answered. If consent was provided, one oconongunity
leaders were asked to sign the form. Any particular villlgeisehold, parent, or guardian
was allowed to decline to participate at any moment of fieldwduking household visits,
any additional questions about the study were answered before cagdwsearch. Under
no circumstances were individuals interviewed or measured without dbesent. When
possible, a community meeting was held at the conclusion of dat&ticollen order to
provide an additional opportunity for answering questions.

Results

Samples

Table 1 presents planned and obtained samples. Of the 123 villagessanriple, the study
obtained data for 113 (91.9%). The 10 villages in the final sample thatneé investigated
were distributed geographically as follows: 5 in the Northagl in the Central-West, 1 in
the Northeast, and 3 in the South/Southeast. The number of villages mtivbistudy was
conducted as compared to those planned varied from 85.7% in the South/SdatBBa&
in the Northeast. The non-investigation of villages was due to: tdfysallage leaders to
participate (3 cases); non-existence of a village at thedinnesearch, potentially due to an
error in the original FUNASA list of villages (1 case); impibdity of access due to
excessive rain and flooding (1 case); access impeded by BAN#e to HIN1 influenza



epidemic (1 case); cost of access in excess of the avababiget (1 case); and loss of
completed research questionnaires by the postal service (1 case).

Of a total of 5,674 indigenous households originally planned for investing#&i5% were not
interviewed, thus resulting in a total of 5,305 households investigatedorifiogpal reason
for non-inclusion was absence of the residents at the time oktdedam’s visit (5.9%). It is
noteworthy that only 33 households (0.6%) were not interviewed due tolefysaticipate.
In relation to the sex of the respondent for household questionnaires, 66%emeales, with
the highest percentage of female respondents being in the Northeast region.(81.4%)

Overall, more than 90% of planned individual interviews (adult women aridrexhni
guestionnaires) were realized. The relationship between plannedealwkd individual
interviews with women (adult female questionnaire) varied from 88.if6 the
South/Southeast to 119.4% in the Northeast. As for interviews regardiltyenhithis
proportion varied from 73.8% in the South/Southeast to 108.7% in the Centria(-Nabke
1). The final sample exceeded that planned in the Central-\Wgsinrfor women (107.6%)
and children (108.7%) and in the Northeast for women (119.4%). Some finplessizes
exceeded those planned because the original FUNASA populationtestivexe lower than
those encountered during data collection. Despite losses in somesigbere was no loss of
precision due to non-inclusion of adult females or children, as the aaltmvfor non-
participation in the study design was sufficient for allistaal outcomes for the entire
sample and for each of the four regions.

Sociodemographic characteristics of the sample

Table 2 presents descriptive statistics for all residentseol 13 villages investigated, as well
as for women and children in the age groups of interest.



Table 2Descriptive statistics for the total population and target population (woran and

children) of villages and households investigated, by region, First Nationalgsey of

Indigenous People’s Health and Nutrition, Brazil, 2008-2009

Characteristics Studied

Region

All regions

North

Central-West

Northeast

South/Southeast

Villages

Total residents
Mean/SD
Min/max
Median

Women from 14 to 49 years
Mean/SD
Min/max
Median

Children <5 years
Mean/SD
Min/max
Median

Households

Total residents
Mean/SD
Min/max
Median

Women from 14 to 49 years
Mean/SD
Min/max
Median

Children <5 years
Mean/SD
Min/max
Median

716.4/1304.860.9/659.3 2494.8/2620.5 792.9/1103.5

30/7081
268

30/4642
181

151.0/281.778.0/143.1

8/1651
56

8/826
33

120.0/223.0 63.2/95.4

5/1245
41

6.1/3.0
1/41

1.4/0.8
0/11

1.2/1.0
0/11
1

5/640
34

7.4/3.4
2/41

1.6/1.0
0/11

1.5/1.1
0/11
1

74/7081
1407

560.8/601.2
23/1651
357

457.6/463.5
9/1245
206

5.5/2.6
1/24

1.3/0.6
0/5

1.2/1.0
o/7
1

66/5200
517

134.8/100.2
14/411
108

99.4/139.4
11/606
49

5.2/2.5
1/25

1.4/0.8
0/5

1.0/1.0
0/5
1

472.3/403.8
81/1500
320

102.6/91.0
14/352
69

75.2/70.3
7/252
48

5.4/2.4
2/20

1.3/0.7
0/5

1.0/1.0
0/7

The average total number of residents per village varied from 360.6h(igion) to 2,494.8
(Central-West), while the medians varied from 181 (North) to 1,4D&htfal-West). In
general, sampled villages were small, with over half hawsg than 268 inhabitants. Few
villages had populations surpassing 7,000, as observed in the Central-Webktwas the
region with the largest villages in the sample. Consisteft tivése findings, the distribution
of women and children by region (Table 2) showed the largest contniggnillage in the

Central-West region.

Table 2 shows that the mean number of household residents varied framte2Northeast
to 7.4 in the North. The maximum number of residents varied greatlyy 20 in the
South/Southeast to 41 in the North. Important differences were also ebsgrvegion in the
number of women and children in sampled households, with the North presaetimghest
values for both (11 women and 11 children).



The age distribution of sampled children was relatively balanceeeba regions (Table 3).
Approximately 20% of sampled children were distributed in each 12 niatetival. For the
entire sample, as for each of the regions, the number of boysliglady higher than girls,

especially in the Northeast and Central-West regions.

Table 3 Distribution of indigenous children<60 months by age group and sex, by
region, First National Survey of Indigenous People’s Health and Nutrition, Bazil, 2008-

2009
Characteristics Region
Studied All regions North Central-West  Northeast South/Southeast
Age group n=6128 n=2584 n=1304 n=1355 =885
21.7% 22.4% 22.1% 20.5% 21.6%
O0to 11 months CIl:20.5-22.9 Cl:21.2-23.7 Cl:20.2-24.1 C:118.7-22.5 Cl:18.2-25.5
19.3% 21.5% 17.0% 19.4% 19.3%
12 to 23 months CI:18.0-20.6  CI:19.9-23.1  CI:13.9-20.6 CIl:16.8-22.3 Cl:16.6-22.4
19.2% 19.3% 20.3% 19.4% 18.3%
24 to 35 months CI:18.2-20.3 Cl:17.5-21.1  Cl:118.4-22.3 CI:117.0-22.0 CI:16.2-20.7
20.8% 19.4% 19.6% 23.0% 20.8%
36 to 47 months CI:19.7-21.8 CI:18.1-20.8 Cl:18.4-20.8 Cl:21.6-24.5 CI:18.1-23.9
19.1% 17.4% 21.1% 17.6% 19.9%
48 to 59 months CI:17.7-20.5 CI:16.3-18.6  Cl:18.2-24.3 CI:16.1-19.3 CI:116.3-24.1
Sex n=6127 n=2584 n=1303 n=1355 =885
51.4% 50.7% 52.5% 52.3% 50.2%
Male Cl:149.8-52.9 Cl:49.1-52.3 CI:50.3-54.7 CI:49.3-55.3  Cl:45.9-54.5
48.6% 49.3% 47.5% 47.7% 49.8%
Female Cl:i47.1-50.2 Cl:47.7-50.9 Cl:145.3-49.7 Cl:44.7-50.7 Cl:45.5-54.1

Cl: 95% confidence interval.

Approximately a third of women interviewed (38.4%) were between 2@8angkars of age
(Table 4), varying from 36.7% in the North to 39.9% in the Northeadbtah, 15.2% of
women had no formal education, reaching 21.9% in the Central-Wesnhrégie greater
proportion of women reported having between 1 and 4 years of schooling (38a0%ing

from 34.4% in the South/Southeast to 43.8% in the North. The highest peeseotagomen
with 10 or more years of schooling were observed in the Northeast (2%¥%h)
South/Southeast (19.3%).



Table 4 Distribution of indigenous women from 14 to 49 years by age group and
schooling, by region, First National Survey of Indigenous People’s Health and Niiton,
Brazil, 2008-2009

Characteristics Region

Studied All regions North Central-West Northeast  South/Southeast

Age group n=6692 n=2564 n=1295 n=1769 n=1064
25.2% 26.1% 25.2% 22.9% 26.3%

14to 19 years Cl:23.9-26.5 Cl:24.0-28.3 Cl:22.9-27.7 Cl:20.2-25.9 Cl:23.6-29.2
38.4% 36.7% 39.9% 39.5% 37.7%

20to 29 years  CI:36.8-40.1 Cl:34.4-39.0 Cl1:36.0-43.9 Cl:36.0-43.0 Cl:34.1-41.4
24.1% 25.5% 23.7% 25.2% 22.6%

30to 39 years Cl:23.0-25.3 Cl:23.6-27.5 Cl1:20.8-26.9 Cl:23.2-27.3 Cl:20.5-25.0
12.3% 11.7% 11.2% 12.4% 13.4%

40to 49 years  CI:11.3-13.3 CI:10.3-13.2 Cl:9.9-12.7 Cl:9.9-15.5 Cl:l11.5-15.4

Schooling n=6643 n=2523 n=1294 n=1766 n=1060
15.2% 16.5% 21.9% 8.2% 14.6%

None Cl:12.1-18.8 Cl:11.5-23.2 Cl:14.8-31.1 Cl:4.8-13.8 Cl:.9.0-22.9
38.0% 43.8% 39.0% 36.4% 34.4%

1-4 years Cl:35.1-40.9 CI:39.0-48.7 Cl:33.4-45.0 Cl:28.9-44.7 Cl:29.6-39.5
28.3% 27.1% 27.8% 25.6% 31.7%

5-9 years Cl:25.8-30.9 Cl:23.0-31.7 Cl:21.7-34.8 Cl:21.0-31.0 Cl:26.6-37.2

18.6 12.6 11.3 29.7 19.3
10 years or + Cl:115.0-22.9 CI:19.0-17.3 Cl:6.4-19.0 Cl:21.8-39.1 Cl:12.9-27.9

Cl: 95% confidence interval.

Household characteristics

Substantial differences between regions were observed in househdidictoors materials

used for flooring, walls, and roofing (Table 5). In the North, wood haspredominant
material for flooring and walls (55.6% and 64.0%, respectively) andgated zinc/asbestos
sheets and wood or thatch (52.6% and 46.3%, respectively) were the masbrcdor

roofing. In contrast, the predominant construction materials usedeirNdnmtheast were
industrialized: ceramic or cement for flooring (82.4%), brickswals (76.5%), and roofing
of clay tiles (81.3%).



Table 5Distribution of households by infrastructure characteristics {looring, walls and
roofing) and household goods index, by region, First National Survey of Indigensu

People’s Health and Nutrition, Brazil, 2008-2009

Region
Characteristics Studied All regions North Central-West Northeast South/Southeast
Type of flooring n=5251 n=1826 n=1083 n=1451 =891
46.0% 15.8% 41.7% 82.4% 53.8%
Ceramic or cement Cl:44.6-47.3 Cl:14.2-17.5 ClI:38.8-44.7 Cl:80.4-84.3 CI:50.5-57.0
23.1% 55.6% 0.1% 0.1% 22.1%
Wood Cl:i22.0-24.3 ClI:53.3-57.9  CI:0.0-0.3 Cl1:0.0-0.2 Cl:19.4-24.8
30.9% 28.6% 58.2% 17.6% 24.1%
Dirt Cl:29.6-32.1 Cl:26.5-30.7 CI:55.2-61.1 CI:15.6-19.5 ClI:21.3-26.9
Type of walls n=5270 n=1832 n=1083 n=1462 n=893
41.8% 10.5% 45.3% 76.5% 44.8%
Brick Cl40.4-43.1 CI:9.1-11.9 Cl1:142.4-48.3 CI:74.3-78.6  Cl:141.5-48.1
32.4% 64.0% 21.5% 1.3% 31.9%
Wood Cl:31.2-33.7 CI:61.8-66.2 CI:19.1-24.0 CI:0.7-1.9 Cl:28.9-35.0
16.8% 22.7% 8.3% 20.0% 9.9%
Thatch or mud Cl:15.8-17.8 Cl:20.8-24.6 CI:6.7-10.0 Cl:18.0-22.1 Cl:7.9-11.8
9.0% 2.8% 24.8% 2.2% 13.4%
Canvas, plastic, or other Cl:8.2-9.7 Cl:2.0-3.5 Cl:22.3-27.4 Cl:11.4-2.9 Cl:11.2-15.7
Type of roofing n=5273 n=1832 n=1083 n=1463 =895
36.9% 1.0% 22.4% 81.3% 55.5%
Clay tiles Cl:35.6-38.2 Cl0.5-1.4 CI:119.9-249 CI:79.3-83.3 CI:52.3-58.8
36.9% 52.6% 46.2% 8.6% 39.8%
Corrugated zinc/asbestos shee®:35.6-38.2 CI:50.3-55.0 Cl:43.2-49.1 CI:7.2-10.1 Cl1:36.6-43.0
25.4% 46.3% 30.2% 9.8% 2.6%
Wood or thatch Cl:i24.3-26.6 Cl:144.0-48.6 Cl:27.5-329 CI:8.3-11.3 Cl:11.5-3.6
0.7% 0.2% 1.2% 0.3% 2.1%
Canvas, plastic, or other Cl1:0.5-1.0 Cl1:0.0-0.3 Cl:0.6-1.8 Cl1:0.0-0.5 Cl:l1.2-3.1
Household goods index n=5283 n=1839 n=1083 n=1464 n=897
33.4% 50.8% 38.4% 14.6% 22.2%
1° Tercile Cl:32.1-34.7 Cl:48.6-53.1 CI:35.5-41.3 CI:112.8-16.4 CI:19.5-24.9
33.2% 33.6% 33.8% 34.9% 29.1%
2° Tercile Cl:31.9-34.5 ClI:31.4-35.7 CI:31.0-36.6 CI:32.5-37.3 Cl:26.1-32.1
33.4% 15.6% 27.8% 50.5% 48.7%
3° Tercile Cl:32.1-34.7 Cl:13.9-17.3 Cl:25.1-30.5 CI:47.9-53.0 Cl:45.4-52.0

Cl: 95% confidence interval.

The distribution of the household goods index (Table 5) used as a prosgcfoeconomic
status shows that the North was the region with the greatest poopoirthouseholds in the
first tercile (50.8%). In contrast, in the Northeast and South/Soutregiens, the greatest
proportions of households were in the third tercile of the distribution (5@u%8648.7%,

respectively).



With regard to sanitation, the residents of 19.4% of households repoffiechtdey in
facilities inside their homes (e.g., bathrooms), 49.5% in detached outuniies (e.g.,
latrines), and 30.6% in the open (Table 6). By region, the Northeastanb/Southeast
presented the highest frequencies of households with some kind ofysansitaliation inside
the house (45.4% and 25.7%, respectively). In contrast, in the North jusoflli®6seholds
had indoor installations. For all regions, the predominant form of wdisigosal in
households with some kind of sanitary facility either inside or outHide house was
rudimentary pit latrine (63.3%), ranging from 28.8% in the South/Soutte&4t0% in the

North (Table 6).

Table 6 Distribution of households by sanitary conditions ad presence of electricity, by region, First

National Survey of Indigenous People’s Health and birition, Brazil, 2008-2009

Region
Characteristics Studied All regions North Central-West Northeast South/Southeast
Defecation location n=5268 n=1827 =1083 =1463 =895
19.4% 1.0% 10.0% 45.4% 25.7%
Indoor household facility Cl:18.3-20.5 Cl:0.6-1.5 Cl:8.2-11.8 Cl:42.9-48.0 :X2.8-28.6
49.5% 58.2% 71.2% 29.5% 38.1%
Outdoor household facility Cl1:48.1-50.8 CI:55.9-60.4 Cl1:68.5-73.9 Cl:27.1-31.8 Cl:34.9-41.3
30.6% 40.4% 18.6% 23.9% 35.9%
Outdoors in the open Cl:29.3-31.8 Cl:38.2-42.7 Cl:16.2-20.9 Cl:21.7-26.0 Cl:32.7-39.0
0.6% 0.3% 0.3% 1.2% 0.3%
Other Cl:0.4-0.8 Cl:0.1-0.6 Cl:0.0-0.6 CIl:0.7-1.8 ClI:0007
Predominant destination of human waste  n=3567 n=1041 =875 n=1085 =566
5.9% 0% 0.2% 14.8% 8.3%
Sewage disposal system Cl:5.1-6.6 - Cl1:0.0-0.5 Cl:12.6-16.9 Cl:6.0-10.6
30.6% 8.7% 26.3% 38.3% 62.5%
Septic system Cl:29.1-32.1 CIl:7.0-10.5 Cl:23.4-29.2 Cl:35.4-41.2 CI:58.5-66.5
63.3% 91.0% 73.5% 46.6% 28.8%
Rudimentary pit latrine Cl:61.7-64.9 Cl:89.2-92.7 Cl:70.6-76.4 Cl:43.7-49.6  Cl:25.1-32.5
0.2% 0.3% 0% 0.3% 0.4%
River, lake, or ocean Cl:0.1-0.4 Cl:0.0-0.6 - Cl:0.0-0.6 Cl:0.0-0.8
Predominant destination of household n=5271 n=1831 =1083 =1463 =894
trash 15.0% 1.1% 0% 38.4% 23.3%
Collected by removal service Cl:14.0-16.0 Cl:0.6-1.6 - Cl1:35.9-40.9 Cl:20.5-26.0
79.0% 85.9% 98.6% 58.6% 74.7%
Buried, discarded, or burned in the villag€l:77.9-80.1 Cl:84.3-87.5 Cl1:97.9-99.3 Cl:56.0-61.1 CI:71.9-77.6
0.8% 2.2% 0% 0.2% 0%
Discarded in a river, lake, or ocean Cl:0.6-1.1 Cl:1.5-2.9 - Cl:0.0-0.4 -
5.2% 10.8% 1.4% 2.8% 2.0%
Other Cl:4.6-5.8 Cl:9.4-12.2 Cl:0.7-2.1 Cl:2.0-3.6 Cl:2D
Predominant source of drinking water n=5236 n=1799 n=1082 n=1461 =894
9.4% 0.2% 0.1% 28.0% 8.6%
Municipal system Cl:8.6-10.1 Cl:0.0-0.4 Cl:0.0-0.3 Cl:25.7-30.3 C86L0.5
55.2% 36.3% 87.5% 40.4% 78.4%
Spring or artesian well Cl:53.9-56.6 Cl:34.1-38.5 Cl:85.6-89.5 Cl:37.9-42.9 CI.75.7-81.1
8.6 13.3 3.8 6.2 8.6
Shallow well Cl:7.8-9.3 Cl:11.8-14.9 Cl:2.6-4.9 Cl:4.9-7.4 C86L0.5
11.6% 28.1% 4.8% 1.8% 2.3%
River, lake or reservoir Cl:110.7-12.4 Cl:26.0-30.1 Cl:3.5-6.1 Cl:1.2-2.5 Th-3.3
15.3% 22.1% 3.8% 23.6% 2.0%
Other Cl:14.3-16.3 Cl:20.2-24.0 Cl:2.6-4.9 Cl:21.4-25.8 [:12C1-2.9




Electricity in the home n=5266 n=1827 n=1083 n=1461 =895

64.8% 30.1% 66.4% 94.4% 85.6%
Yes Cl:63.5-66.1 Cl:28.0-32.2 Cl:63.6-69.2 Cl:93.2-95.6 Cl:83.3-87.9

12.8% 34.5% 2.7% 0.4% 0.9%
Yes, but discontinuous Cl:11.9-13.7 Cl:32.4-36.7 Cl:1.7-3.6 Cl:0.1-0.7 C8-1.5

22.4% 35.4% 30.9% 5.2% 13.5%
No Cl:21.2-23.5 Cl:33.2-37.6 Cl:28.2-36.7 Cl:4.1-6.3 1:1@.3-15.8

Cl: 95% confidence interval.

Considering all regions, 79.0% of households reported disposing of dormasticin the
village, either being buried, burned, or discarded, often in thelgreitile (Table 6). In
general, access by indigenous households to trash collection sevaisa®stricted, being
observed more frequently in the Northeast (38.4%) and South/Southeast (23.3%).

Considering all regions together, the most commonly reported gristamces of drinking
water were those located in the immediate vicinities ofgéléa such as natural springs and
artesian wells (Table 6). This category presented strongtizaribetween regions, ranging
from 36.3% in the North to 87.5% in the Central-West. The North regasdistinguished
from the others by presenting greater frequencies of shallti (£8.3%) and rivers, lakes,
or reservoirs (28.1%) as important sources of drinking water. In cgnthas Northeast
showed the highest rates of water deriving from public municipalanks (28.0%) and other
sources, such as trucks or ponds (23.6%).

Nationwide, 77.6% of households reported having electricity, with 64.8%daaintinuous
sources (public or private utilities) and 12.8% discontinuous (private oarmeinity
generators). Notable contrasts in the presence of domesiidaie were observed between
regions. Whereas the proportion of households without electricity wgs5a26 in the
Northeast, it reached 35.4% in the North and 30.9% in the Central-West.

Although differences were observed between regions in how foods wenmgedbt@most all
households in the nationwide sample (96.4%) reported routinely purchaseagtaone food
item (Table 7). In the North, a slightly lower proportion of househegdsrted purchasing at
least some food (91.8%) than in the other regions. The second mosinfheqeeorted
means of acquiring foods was plant cultivation and animal rearinighvpresented relative
homogeneity between all regions except the Northeast, whereprinalence was
significantly lower (71.7%). The proportions of households reporting aeguioods by
collecting ranged from 58.2% (South/Southeast) to 85.4% (North), and by hanfisging
from 45.0% (Central-West) to 94.0% (North). Obtaining food by means ofrgoeat
distribution of “basic food baskets’cdstas basicaspresented some disparity between
regions. Whereas the greater proportions of indigenous households in thel-Gksir
(88.6%) and South/Southeast (77.8%) received food by this means, this Wgsre
significantly lower in the Northeast (30.6%) and North (3.5%). Altloather food sources
(e.g., donations by churches, NGOs, and others) were reported esscfrdquently in all
regions, these were somewhat less prevalent in the North (8.1%).



Table 7 Distribution of principle food sources reported by indigenous hoseholds, by
region, First National Survey of Indigenous People’s Health and Nutrition, Bazil, 2008-

2009
Region

Characteristics Studied All regions North Central-West Northeast South/Southeast
n=5273 n=1832 n=1083 n=1463 =895
83.2% 89.4% 87.4% 71.7% 84.6%

Cultivation and/or raising animals CI:82.2-84QI1:87.9-90.8 CI:85.4-89.3 CI:69.4-74.0 CI.82.2-87.0
64.8% 94.0% 45.0% 52.9% 48.3%

Hunting or fishing Cl:63.5-66.0CI:92.9-95.1 Cl:42.0-47.9 CI:50.3-55.5 Cl:45.0-51.5
69.0% 85.4% 62.2% 60.0% 58.2%

Collecting Cl:67.7-70.2CI:83.8-87.0 CI:59.3-65.1 CI:57.5-62.5 CI:55.0-61.4
96.4% 91.8% 97.9% 99.2% 99.1%

Purchase Cl:95.8-96.9C1:90.6-93.1 CI:97.0-98.7 CI:98.8-99.7 Cl:98.5-99.7
41.1% 3.5% 88.6% 30.6% 77.8%

Basic food baskets Cl:39.8-42.4Cl:2.6-4.3 CI:86.7-90.5Cl1:28.3-33.0 CI:75.0-80.5
13.5% 8.1% 16.3% 17.0% 15.8%

Other donations (churches, NGO€1I:12.6-14.5 CI:6.8-9.3 CI:14.1-18.5CI:15.0-18.9 CI:13.4-18.1
and others)

Cl: 95% confidence interval.

Women's health

Nationwide, 46.1% of non-pregnant indigenous women had excess weight (30.3%
overweight and 15.8% obese) following WHO cut-off points for the intexpoet of Body

mass index (BMI) [52]. Notably, comparing the North with the otkgions, the frequencies

of women classified as overweight or obese were markefigreht. In the South/Southeast
and Central-West, obesity prevalence rates reached 22.6% and 17.2#gctively,
exceeding that observed in the North by 3.7 and 2.8 times, respectively.

The prevalence of anemia in non-pregnant women according to WHO dmagnitaiia [53]
was elevated (32.7%), with important differences between regiobte(8a The North was
the region with the highest frequency of anemia (46.8%). In thismethe prevalence of
anemia exceeded by 1.4 times the value observed among indigenous women nationally.



Table 8 Prevalence rates of underweight, overweight, obesity, anemia, hypertensjon
and diabetes mellitus in indigenous women from 14 to 49 years and print&xresults
related to prenatal exam of the youngest child 60 months, by region, First National
Survey of Indigenous People’s Health and Nutrition, Brazil, 2008-2009

Region
Characteristics Studied All regions North Central-West  Northeast South/Southeast
n=5714 n=2064 n=1112 n=1585 n=953
2.4% 2.4% 0.9% 3.6% 2.5%
Underweight* Cl:1.7-3.2 Cl:11.6-3.4 Cl.0.4-2.2 Cl:2.5-5.2 Cl:1.3-4.6
n=5714 n=2064 n=1112 n=1585 n=953
30.3% 24.7% 35.3% 27.7% 32.0%
Overweight' Cl:28.2-32.4 Cl:20.8-29.5 CI:32.7-38.0 Cl:25.1-30.5 Cl:27.6-36.7
n=5714 n=2064 n=1112 n=1585 =953
15.8% 6.1% 17.2% 13.5% 22.6%
Obesity* Cl:12.5-19.8 Cl:3.4-10.7 Cl:13.0-22.3 CI:110.4-17.5 Cl:14.5-33.4
n=5720 n=2068 n=1116 n=1586 n=950
32.7% 46.8% 34.9% 22.6% 30.6%
Anemia? Cl:29.7-35.8 Cl:41.4-52.3 CI:31.4-38.5 Cl:18.1-27.8 Cl:25.2-36.5
n=4753 n=1679 n=942 n=1347 n=785
13.2% 3.6% 17.5% 11.2% 17.4%
Hypertensior? Cl:11.2-15.5 Cl:2.3-5.6 Cl:13.9-21.9 CI:7.8-15.9 Cl:15.0-20.1
n=5722 n=2070 n=1115 n= 1587 =950
1.4% 0.5% 1.4% 1.1% 2.1%
Diabetes mellitu$ Cl:1.0-1.9 Cl:0.3-1.0 Cl:0.9-2.1 Cl:0.6-2.2 Cl:1.2-3.6
At least 1 prenatal n=2427 =792 n=642 n=578 n=415
consultation during first 46.1% 33.4% 43.3% 58.6% 47.2%
trimester’ Cl:41.3-51.0 CI:27.3-40.1 CI:34.1-53.1 CI:53.0-63.9 Cl:37.8-56.7
n=2549 n=848 n=654 n=586 n=461
At least six prenatal 36.4% 10.9% 33.3% 48.3% 45.0%
consultations Cl:31.0-42.1 Cl:7.4-16.0 Cl:24.5-43.5 42.1-54.5 Cl:35.2-55.2

Cl: 95% confidence interval.
! Underweight (BMk 18.5 kg/nf), overweight (BMI 25-29.9), and obesity (BMBO) in
non-pregnant women [52].
2 Hemoglobin concentration12.0 mg/dL in non-pregnant women [53].
3 Sistolic blood pressure (BPJ140 and/or diastolic BP90 mmHg, according to the JINC 7
report [51] in non-pregnant women. Prevalence rates include womenmepbded current

use of anti-hypertension medication as members of the group withteddeBP, independent
of observed BP levels.
* Blood glucose: 200 mg/dl in non-pregnant women [54].
> Proportions calculated with reference to women with at le@estprenatal consultation with

a nurse or doctor during the pregnancy with the youngest living<B@dmonths of age.

The prevalence of hypertension following the JNC seventh report W&H,13.2% for the
entire sample of non-pregnant women (Table 8). The frequency oémarith high blood
pressure in the four regions was heterogeneous, with the prevatetive North (3.6%)
being significantly lower than in the other regions. In contrasiptéealence of hypertension



was approximately three times higher in the Northeast are ttmes higher in the
South/Southeast and Central-West than in the North.

The prevalence of blood glucose values suggestive of diabetesusn@hi non-pregnant

women was 1.4%, varying from 0.5% in the North to 2.1% in the South/Southeast (Table 8).

Prenatal consultation with a nurse or doctor during the first sten@f pregnancy with one’s
youngest living child less than five years of age was regobye 46.1% of women
nationwide, ranging from 33.4% in the North to 58.6% in the NortheaslgT&. Only

36.4% of women nationwide had at least six prenatal consultations dhisngregnancy,
ranging from 10.9% in the North to 48.3% in the Northeast.

Children’s health

The survey results regarding children less than five yearseoklagw elevated prevalence
rates of low height-for-age according to the growth curvereeice published by the WHO
[52] (25.7%), varying from 13.9% in the Northeast to 40.8% in the North. Additiy,
51.2% of indigenous children nationally were found to be anemic, varyng4d.1% in the
Northeast to 66.4% in the North (Table 9).

Table 9Prevalence rates of low height-for-age and anemia in indigenous chilare 60
months, proportion of children with reported hospitalization during the previous year,
proportions of reported hospitalization due to diarrhea and acute respiratoy infection

and proportion with reported diarrhea during the previous week, by region, kst
National Survey of Indigenous People’s Health and Nutrition, Brazil, 2008-2009

Region
South/
Characteristics Studied All regions North Central-West  Northeast Southeast
Low height-for-age n=6011 n=2539 n=1277 n=1331 n=864
25.7% 40.8% 27.6% 13.9% 22.3%
Cl:21.8-30.0 ClI:35.7-46.2 Cl:20.4-36.1 CI:10.3-18.6 Cl:14.2-33.3
Anemia® n=5397 n=2280 n=1141 =1211 =765
51.2% 66.4% 51.5% 41.1% 48.0%
Cl47.9-54.6 CIl:61.6-70.9 Cl:i45.7-57.3 Cl:34.4-48.0 Cl.40.6-55.4
Hospitalized during prior year n=6087 n=2555 n=1298 n=1352 =882
19.3% 16.9% 27.3% 14.0% 19.2%
Cl:16.6-22.3 Cl:12.2-22.9 Cl:22.2-33.1 CI:11.0-17.6 Cl:15.2-24.0
With at least one hospitalization n=1117 =426 n=347 n=181 n=163
due to diarrhea during prior year  37.2% 48.4% 43.5% 24.8% 29.8%
Cl:32.5-42.1 ClI:39.9-56.9 CI:36.6-50.7 CI:16.7-35.3 CI:21.9-39.1
With at least one hospitalization n=1115 =425 n=348 n=180 n=162
due to acute respiratory infection 47.6% 54.4% 40.4% 35.6% 58.4%
during prior year Cl:41.8-53.5 Cl:45.2-63.2 ClI:33.0-48.1 CI:27.6-44.4 Cl:43.6-71.8
With diarrhea during the prior n=6068 n=2546 n=1298 n=1347 =877
week 23.6% 38.1% 21.4% 19.4% 17.8%
Cl:20.9-26.4 Cl:34.6-41.8 Cl:18.6-24.4 Cl:14.9-24.9 Cl:12.8-24.2

Cl: 95% confidence interval.



! Low height-for-age according to WHO standards [52].
2 Hemoglobin concentration11.0 mg/dL in childrer 6 months of age [53].

The nationwide proportion of children with reported hospitalizations duhegptior 12
months (19.3%) was elevated (Table 9). This prevalence was hightst Central-West
(27.3%). Diarrhea and acute respiratory infection were frequersesaof hospitalization.
With respect to referred morbidity during the prior week, about wrieur children (23.6%)
presented diarrhea. In the North, the proportion of children presentmpeh during the
prior week (38.1%) was significantly higher as compared to the othensegio

Discussion

This article presents the design and methodology used in the Nd@tgtnal Survey of
Indigenous People’s Health and Nutrition conducted in Brazil and reportgeneral
characteristics of the population and households investigated, assvile nutrition and
health profiles of indigenous women and children. The study included| saotale of 113
villages, 5,305 households, 6,692 women, and 6,128 children. The scope of the survey was
similar to population-based studies previously conducted for Brazil's nubgeinous
population, such as a recent 2006 national survey of women 15-49 years ofl apddren
less than 5 years of age, which had a sample size of approyirha@00 women and 5,000
children [55]. In addition to examining and interviewing a large nundfeindigenous
individuals, the National Survey involved complex logistical planning inrdaleesach more
distant and isolated communities, especially in the North and G¥Wst regions, many of
which could only be accessed by riverboats, small airplanes, or four-wheeVelnicles.

Considered generally, the results of the National Survey revelketdifferences between
the indigenous populations in the country’s major geopolitical regionsneory of the
variables investigated. In part, these contrasts are assbuiite the regional histories of
Brazil's expanding demographic and economic frontiers and how thiestedf indigenous
peoples. An interesting aspect of this historical process invdheesegiional distribution of
indigenous reserves, as mentioned in the introduction to this aRigleré 1). About 13% of
the Brazilian territory is recognized as federal indigenans [56]. Of this, 98% by area is
located in the Amazon (North region and the northern portion of the Gewstl region)
and the remaining 2% is in the other portions of the country. The indigeeserses in the
northern portion of the country tend to be much larger than those in thtalddartheast and
South/Southeast regions, which were the first to be colonized by éamed13,57]. The
indigenous peoples living in these regions often suffered largeoted losses as a result of
early depopulation and historical policies unfavorable to the recograt their land rights.
The colonization of the country subsequently progressed westward and ardrtiwith
encroachment of indigenous lands in the Brazilian Amazon regiomajgneccurring more
recently, often as late as recent decades when the countoyés fawvorable policies for
recognizing indigenous lands resulted in larger indigenous reserves.

The findings of the National Survey regarding regional patterns esérgi subsistence in
indigenous households are likely related to the historical contiastdie country’s
distribution of indigenous lands. As described in the Methods, most of thgedlsampled
were located in indigenous reserves, although this was not icgeledterion. Accordingly,

in the North, the region with the greatest extension of indigenous lafagjer proportion of
indigenous households reported consuming foods obtained from cultivation and anima



raising, hunting and fishing, and collecting. Foods obtained by these pvedactivities

were reported less frequently for households in the Northeast and Smitig¢ast regions.
These inter-regional differences in subsistence patterns mizgallgalerive from the regional
heterogeneity of access to land with the potential to supportemmolis food production
activities.

The distribution of materials used for roofing, walls, and flooringindigenous houses
follows a similar pattern. Whereas locally produced materglsh as wood and thatch,
predominated in the North, industrialized materials, such as cemantiles, and corrugated
zinc/asbestos sheets, were found to be more common in the Northeast and South/Southeast.

Although the observed regional distributions of food production and house coostnuety
partially reflect contrasting patterns of territorial ascés natural resources in indigenous
reserves, they also appear related to disparate socioecommmditians. Households in the
North region not only utilize proportionally less industrialized make in their physical
construction, but also have less access to electricity and plesentsocioeconomic scores,
as measured by the household goods index, which was strongly influepcelgckric
appliances. Reiterating the pattern of interregional heterdgemaentioned above,
households in the Northeast and South/Southeast regions had the highesbisomiaec
scores. Similarly, the results indicate that indigenous womemeimNorth and Central-West
regions tend to have less years of schooling than those residirge iNdrtheast and
South/Southeast.

Effective human waste disposal is considered a key interventionaasgigrevention and
environmental health [58-60]. The results of the National Survey hightfigior gaps in the
availability of public services to indigenous villages such aschsmiitation, safe drinking
water, and waste management. The most typical human waste tispoastructure
observed in the sample was that of a simple pit latrine, witgewarely being collected or
receiving any treatment. Even in those regions with higher smmoenic scores, substantial
proportions of interviewees reported that their household membesatkein the open, as in
the South/Southeast (35.9%). Household trash management was also foumdetcabieus,
with trash most commonly being buried, discarded, or burned in the petitboror
elsewhere in the village. Only in the Northeast was theratgrexccess to public garbage
collection services, which reached 38.4% of households in this region.

These findings sharply contrast with the non-indigenous population inl.BAazording to

the 2008 National Basic Sanitation Survey [61], 91.8% of households located in Braall's rur
areas had human waste disposal infrastructure, ranging from 84t8&Northeast to 99.1%

in the South. With respect to garbage collection, 42.4% of Braailieal households had
access to public services, varying from 24.2% in the North to 63.0% in the South [61].

The profile of sanitation conditions outlined by the National Survey revealsethmequities
between indigenous and non-indigenous households in Brazil, with the indigenousigopulat
being strongly disadvantaged with regard to access to wateratganiinfrastructure, and
management of solid waste. It is important to note that the sesuthe National Survey
show that many villages, particularly in the Central-Westoreghave artesian well water
supply systems, often installed by FUNASA. These are parh aimaortant governmental
initiative aimed at expanding the sanitation network in indigenous cortigsiriHiowever,
despite the widespread presence of such wells, interviewsnditfenous leaders during the
survey fieldwork commonly revealed complaints that problems petsigiih their daily



functioning, such as insufficient water tank capacities, broken valvepumps, and
nonexistent connections between dug wells and installed water tanks, among others.

The epidemiological parameters evaluated for indigenous women tpothe accentuated
occurrence of nutrition transition in all regions of Brazil. In to®0.3% of indigenous
women were classified as overweight and 15.8% as obese. Theralg@important inter-
regional differences, with women in the North region presentingri@nevalence rates of
overweight and obesity than those in the other regions. Previous gdms stom different
indigenous communities in Brazil have documented similarly high prsaleates of
overweight and obesity in adults. For example, obesity was foundetct 2%.2% of women
among the Surui, 24.5% among the Xavante, and 30.8% among the Guaoara-Ka
[19,20,62]. Whereas the prevalence of obesity observed among indigenous imothen
National Survey is comparable to that of non-indigenous Brazilian wdlbeA9 years
(16.1%), non-indigenous women have a higher prevalence of overweight (48a&6tjling
to the 2006 National Demography and Health Survey [55].

The overall prevalence rates of hypertension among indigenous wonsea3wx®6, with
higher values in the Central-West (17.5%) and South/Southeast (17.4%y)diAgcto the
results of the most recent health survey based on a represessamtipke of the national non-
indigenous population, 24.0% of Brazilian women presented hypertension [63]. The
prevalence of anemia among non-pregnant indigenous women was akedlaffecting
approximately one in three women in the overall sample. In comparike prevalence
anemia among non-indigenous women in Brazil is slightly lower (29.4%) [55].

Case studies conducted in specific indigenous communities in Biazd the 1990s, mainly
in the North and Central-West regions, call attention to high presgleof chronic
undernutrition among indigenous children, characterized by lineartigdeficits [21,64-68].
The results of the National Survey confirm on a national scaletinanic undernutrition, as
measured by low height-for-age, is in fact a problem of greghinale, affecting one in four
indigenous children in Brazil. In addition, approximately half of indigerobilgiren in Brazil
were found to have anemia. In contrast, the information availablendorindigenous
Brazilian children in the same age group indicates lower pres@leates of anemia (20.9%)
and of low height-for-age (7.1%) [33,55]. The nutritional profile of the aVechild
population in Brazil has been interpreted favorably as resulting ftben recent
implementation of a universal public healthcare system, as welh@aeased sanitation
coverage and maternal education [69]. The notable disparities in mehtthtors observed
between non-indigenous and indigenous children in Brazil underscore thet lihs®
services are not yet as widely distributed in Brazil's indigeramumsmunities as they are in
the rest of the country.

The poor sanitary conditions under which the majority of Brazil’'sgembus population

lives, without access to human waste management, proper disposabafejaand safe
drinking water at home, underlies the National Survey results indicdiarrhea as an
important cause of recent hospitalization for indigenous children. Situiation contrasts
with the national Brazilian population, for which diarrhea is no longesidered a leading
cause of child hospital admission in pediatric wards, even in the poegems of the

country. For example, in the Brazilian Northeast, where in the 199@%e&harepresented
57% of the total causes of hospitalization for children in the gepemllation, this rate is
now less than 15% [70]. These optimistic national results have digdyuted to multiple

sanitary interventions under way in Brazil for the last threeades, reduction in infant



undernutrition, and widespread availability of oral rehydration thethpyugh the public
healthcare system. According to Victora [71], this set of measuré interventions had such
a positive impact on child health in Brazil that

“...Anyone who has worked with child health in Brazil knows that these
declines are realHospital admissions due to diarrhea have also dropped
markedly in the poorest parts of the countaynd it is now difficult if not
impossible to teach our medical students the signs of acute dehydration in
children, which once used to be a common finding in our outpatient and
emergency servicés

Unfortunately, the results of the National Survey do not permit trelgsion that the
indigenous component of the Brazilian population has equal access toirtisgant
advances. The results of this National Survey and recent regituthéss confirm that
diarrhea remains a leading cause of hospitalization for indigesioldsen, being commonly
associated with acute undernutrition and dehydration [25,26,72].

The National Survey represents a major step in documenting thth e nutrition
conditions of indigenous peoples in Brazil. Its results provide for s fime the
information necessary to characterize the health and nutritiothepsbfndigenous peoples in
Brazil on a national scale. One of its most important potentiatibations is to identify the
social and health inequities that continue to exist among the indigenoplee Brazil, as
compared to the non-indigenous population, despite the country having mpepuixic
health advances in recent decades. Such differences tend to intreagep between
indigenous and non-indigenous populations in Brazil in terms of health andionutri
indicators, as has been documented previously in numerous localwdies sonducted in
different regions of the country.

It is important to emphasize that despite its significancecfaracterizing the country’s
national and regional indigenous populations, the design of the National Siggsynot

allow characterization of health conditions for specific indigendbsi@ groups. Although

desirable, doing so would be a logistical challenge of enormous soakkdering that there
are more than two hundred indigenous ethnicities in Brazil, some o Wwhie populations
of less than 200 people residing in remote and inaccessible locations.

Conclusions and future directions

The overview of results presented in this article precedeases & publications reporting on
specific issues related to the demography and health of Bramlligenous population based
on the National Survey findings. Whereas the present article foomseational and regional
prevalence rates of major health and sanitation indicators, tiese &rticles will report on
more diverse sets of variables and will present statistical anabyassertain the associations
between them. A first group of articles will address nutriti@ssessment of children, child
anemia and associated factors, morbidity due to diarrhea andraspieatory infection in
children, and coverage and quality of prenatal care delivered to wdwrsstond group of
articles will address nutritional assessment of women, anamdaassociated factors in
women, blood pressure levels and hypertension in women, history ofanalavomen and
children, assessment of child BCG vaccination, and household dietary economies.



According to its original formulation, the National Survey was to focus on indigenaouen
and young children residing within federally recognized villageseseby the Indigenous
Healthcare Subsystem. As a result, certain segments of’ 8iadigenous population were
not included in the sample design, namely, men, adolescents, the eldbdth sexes, as
well as Brazil's self-identified indigenous population residing oletsof the villages
identified by FUNASA. Future nationally representative dempigiaand health surveys of
indigenous peoples in Brazil should consider including these population segfoemthich
few data are currently available.

The primary motivation for publishing the present article, as wagllthe future articles
mentioned above, is to augment the coverage of information derivingnfational surveys

in Brazil, which never before specifically addressed indigenoaplee However, it is also
hoped that the results presented here and to be published in the futstenwihate in-depth

medium-scale surveys aiming to better characterize locahheahditions in Brazil’s major

indigenous cultural and geographical regions, as well as in its pogudous ethnic groups.
As argued by Jokisch and McSweeney [41] in an article regotihe results of a

demographic and health survey of the Shuar people, a populous indigenous retiymicn g

Ecuador, medium-scale regional surveys are an effective but utilifexd tool that have the
potential to fill the gap between national surveys of indigenous populatioals as the one
reported here, and local case studies, which are the type mogniigqealized due to their
lower costs and more modest logistical requirements. If thenNdtiSurvey has the unique
capacity to characterize indigenous health and sanitation conditiansasibnal and macro-
regional scale in Brazil, medium-scale surveys will havebtb& potential to uncover the
unique local circumstances that contribute to these patterns.

Endnotes

®The objectives of the study and some aspects of its methodology, imglti target
population, the categories of variables collected, and stratificatitre population into four
geopolitical regions, were predefined through a public request for @isgns FUNASA, the
government agency responsible for indigenous health services an#heftthe study, and
the World Bank. After the study, responsibility for indigenous healthices and policies
were assumed by the newly created Indigenous Health Sérdi@ecretaria de Saude
Indigena), Ministry of Healt’FUNASA did not have an operational definition for the term
“indigenous village,” apparently using it for any place groups ofaimgliived, regardless of
the existence of elements of social organization that could cbaracta village or
community. This created an important operational difficulty becthesést included several
enigmatic configurations of “villages,” including those without inhatiggpossibly already
abandoned), those with only male inhabitants, those comprising smabrsseat
neighborhoods on the outskirts of larger cities, and those identifigdressent camps within
military installations, among others. These situations wer#iaceito the extent possible
before preparation of the final list of villages to be used fos#meple selectioriThis cutoff
point was selected because such small numbers of inhabitants weweldbverextended the
available research budget despite not having a statisticaingpean the survey results
nationally or by regional straturfiDue to droughts that routinely impact rural areas in the
Northeast region, the Brazilian government promotes the construcf ponds to store
rainwater or distributes water directly to communities in water trucks.
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