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ABSTRACT
This article describes the methodological aspects of the Study of Nutrition, Health, and Food Security of Indigenous Peoples in 
Alagoas (ENSSAIA), conducted between August 2022 and December 2023. The objective of ENSSAIA was to investigate the 
nutrition, health, and food security conditions of indigenous peoples in Alagoas. This was a cross-sectional, population-based 
household survey assessing all 11 indigenous ethnic groups in the state, with a random selection of 14 out of 29 existing villages. 
All individuals registered in the Indigenous Health Care Subsystem of the selected villages were eligible for the study. A total 
of 1400 families were assessed, with data collected on environmental, demographic, and socioeconomic conditions; access to 
policies and public service infrastructure; household food security; health of children (< 5 years), pregnant women, women (19–
59 years), and the elderly (≥ 60 years); breastfeeding practices among children < 2 years; individuals with disabilities and genetic 
alterations; nutritional status through anthropometric indicators (all household members), biochemical markers: hemoglobin 
(children aged 6 months to < 5 years and pregnant women), lipid profile, and glycated hemoglobin (women); dietary indicators 
(women, pregnant women, and children < 5 years); non-communicable diseases; and alcohol and tobacco use (women, men, and 
elderly). The results produced by ENSSAIA are expected to support the formulation or revision of public policies that ensure 
greater access to healthcare, healthy food, and improved quality of life for indigenous peoples, considering their traditions, cul-
tures, and ways of life.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
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1   |   Introduction

In Brazil, Indigenous populations have faced genocide and polit-
ical, economic, and social exclusion since colonial times, a pro-
cess that continues today. Despite legal protections established 
after the 1988 Federal Constitution, they consistently exhibit 
worse socioeconomic and health indicators than the general 
population. This heightened vulnerability threatens their cul-
tural diversity and quality of life (Zelic et  al.  2021; Campos 
et al. 2017; Marinho et al. 2019; Instituto Brasileiro de Geografia 
e Estatística 2024).

Indigenous peoples make up about 1% of Brazil's population, 
with the Northeast having the second-largest Indigenous 
population. In Alagoas—the country's second smallest state 
and one of the most socioeconomically vulnerable—11 eth-
nic groups live across 29 communities. Proportionally, the 
state ranks 13th in Indigenous population, yet no prior rep-
resentative data on their nutrition, health, and food secu-
rity were available (Secretaria de Estado do Planejamento 
Gestão e Patrimônio 2017; Instituto Brasileiro de Geografia e 
Estatística 2023).

In this context, researchers from the Federal University of 
Alagoas (UFAL) have been conducting surveys with represen-
tative samples of populations in different settings since 2005 
(Alagoas—2005 and 2015; semi-arid region—2007; Quilombola 
population—2008 and 2018; northern region—2010; and school-
children in Maceió—2013).

At a December 2017 meeting of the Alagoas Food and Nutritional 
Security Council (CONSEA), where survey results were pre-
sented, Indigenous leaders questioned the absence of data on 
their population. After confirming the lack of epidemiological 
studies on Indigenous peoples in Alagoas, researchers from 
UFAL, and these leaders committed to developing a project to 
address this gap.

The Nutrition, Health, and Food Security Study of Indigenous 
Peoples in the State of Alagoas (ENSSAIA) reflects this com-
mitment and was designed to investigate the nutritional, health, 
and food security conditions of these peoples, as well as to iden-
tify possible associated factors. This paper aims to disclose the 
methodological aspects of ENSSAIA.

Despite advances in the production of epidemiological data on 
the Brazilian population over recent decades, Indigenous peo-
ples have historically been excluded from national health, nu-
trition, and food security surveys. The lack of representative 
and disaggregated data on these populations not only perpet-
uates their invisibility but also hampers the formulation, im-
plementation, and monitoring of public policies aligned with 
their specific needs. The ENSSAIA study was designed pre-
cisely to address this gap, providing the first population-based 
survey to include all Indigenous ethnic groups in the state of 
Alagoas. The methodological approach adopted involved im-
portant challenges and innovations, particularly in ensuring 
cultural appropriateness, respecting traditional knowledge, 
and adapting validated instruments to the Indigenous context. 
Describing these methodological aspects in detail is crucial 
not only to ensure transparency and reproducibility but also to 

serve as a reference for researchers, health professionals, and 
policymakers interested in developing similar studies with 
Indigenous peoples or other socio-culturally diverse and vul-
nerable populations. By sharing the processes, adaptations, 
and lessons learned, this manuscript aims to contribute to the 
strengthening of epidemiological research focused on equity 
and cultural sensitivity, fostering the production of compara-
ble, high-quality data to support health surveillance and pub-
lic policy development.

2   |   Methods

ENSSAIA is a cross-sectional, population-based household sur-
vey that assessed a probabilistic representative sample of the 
Indigenous peoples of Alagoas, most of whom are distributed 
between the Agreste and Sertão regions of the state (Table S1). 
All households in the selected communities with individuals 
registered in the Indigenous Healthcare Subsystem (SasiSUS) 
were eligible for the study. SasiSUS is a network of health ac-
tions and services within Brazil's Unified Health System (SUS) 
specifically designed for Indigenous populations.

Although the project's primary outcome is food insecurity, a con-
servative prevalence of 50% was adopted in the sample planning 
due to its broad survey scope. This choice aimed at maximizing 
the sample size, ensuring robust estimates for all outcomes. By 
maximizing variability, this approach enhances precision and ac-
curacy, regardless of the actual prevalence of the outcomes inves-
tigated (Lwanga et al. 1991). In umbrella surveys, this strategy is 
especially relevant to ensure statistical validity and generalization 
of results (Kotrlik and Higgins 2001).

Thus, considering an estimated total of approximately 4036 fam-
ilies (based on the total number of Indigenous people registered 
in SasiSUS in 2022, divided by the average of three people per 
household according to the 2022 Census) (Instituto Brasileiro 
de Geografia e Estatística 2023; Brasil 2022), a sampling error of 
2.5%, and a 95% confidence interval, a sample of 1113 families 
was required. It should be noted that for the outcome “food inse-
curity,” the unit of analysis is the family; however, for some other 
outcomes, the unit of analysis is the individual.

In Alagoas, there are 11 Indigenous ethnic groups distributed 
across 29 communities (Secretaria de Estado do Planejamento 
Gestão e Patrimônio  2017; Brasil  2022). While some ethnic 
groups are concentrated in a single community, others occupy 
multiple locations. To ensure greater representativeness and data 
diversity, the sample included families from one community per 
ethnic group, resulting in the selection of 11 communities. For 
ethnic groups with only one community (Aconã, Kariri-Xocó, 
Katokinn, and Wassú), these were automatically included with a 
probability of 1 (Secretaria de Estado do Planejamento Gestão e 
Patrimônio 2017). For the remaining ethnic groups with multiple 
communities, a simple random sampling procedure was applied 
to select one community per group. This was done using the rand-
between() function in Microsoft Excel, which generates random 
numbers to ensure unbiased selection.

Given the defined sample size (n = 1113 families; ≈3339 people) 
and the need for ethnic group balance, sub-samples were required 
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in communities with over 1500 inhabitants, such as Kariri-Xocó 
and Wassú-Cocal. Instead of including the entire population, 
randomly selected sectors covering about one-third of residents 
were chosen. On the other hand, when a selected community 
comprised less than one-third of the total ethnic population, ad-
ditional areas from other communities of the same ethnic group 
were included. As a result, two communities had their samples 
supplemented by residents from nearby areas. In the Koiunpanká 
ethnic group, Baixa Fresca was supplemented by families from 
Roçado and Baixa do Galo, while in the Karuazu ethnic group, 
Tanque was supplemented by families from Campinhos. 
Although individuals from 14 locations were surveyed, Roçado, 
Baixa do Galo, and Campinhos were considered complementary 
to the 11 originally selected communities.

In both cases, these sectors and complementary areas were reg-
istered with SasiSUS and served by an Indigenous Health Agent 
(IHA), whose areas of responsibility are defined based on demo-
graphic, geographic, ethnic, cultural, and access criteria, as well 
as on the organization of services within the communities. Thus, 
to ensure the necessary sample, a simple random sampling was 
carried out among the IHA of each community until the target 
number of participants was reached. The communities selected 
according to the criteria described are presented in Table 1.

Household identification was carried out with the support and 
supervision of the IHA responsible for the respective area. In 
addition to identifying eligible households, particularly in lo-
cations where there are both Indigenous and non-Indigenous 
households, the IHA played a crucial role in facilitating inter-
actions between researchers and participants, acting when sig-
nificant health problems were identified or arranging necessary 
referrals.

2.1   |   Data Collection

Figure  1 presents the research flowchart, from its conception 
to the development of the databases. Data collection took place 
from September 5, 2022, to December 22, 2023. Of the 1696 reg-
istered households, 296 were excluded (Figure  2), resulting in 
1400 households being evaluated.

Data collection was preceded by three stages: definition of in-
struments, team training, and a pilot study.

After defining the instruments, an interviewer manual was 
developed, detailing the responsibilities assigned to each role 
within the team and describing all procedures.

The field team consisted of 14 researchers (undergraduate and 
graduate students in health sciences) and a driver, with the 
following roles: one coordinator, one field supervisor, one an-
thropometrist, one laboratory assistant, and ten interviewers. 
Among the interviewers, two nutritionists were exclusively 
responsible for conducting dietary intake surveys. The coordi-
nation and supervision of field activities were led by a faculty 
member from UFAL and a postdoctoral researcher, both with 
extensive experience in household surveys.

Figure 3 presents the data collection flowchart. To ensure effec-
tive team communication and track households with ongoing 
interviews, all team members used radio communicators.

The variables of interest were collected through household in-
terviews based on predefined scripts, using electronic forms de-
veloped on the Epicollect5 platform, version 4.0.0, installed on 
Samsung tablets. Except for dietary intake data, all other forms 

TABLE 1    |    Ethnic groups and respective communities investigated in ENSSAIA, Alagoas, 2023.

Region City Ethnicity Communities

Agreste Traipu Aconã Aconã

São Sebastião Karapotó Fazenda Terra Nova

Campo Grande, Feira Grande Tingui-Botó Tingui-Botó

Alto Sertão Água Branca Kalankó Lajedo do Couro

Inhapi Koiunpanká Baixa Fresca/Roçadoa/
Baixa do Galoa

Pariconha Geripankó Serra do Engenho

Pariconha Karuazu Tanque/Campinhosa

Pariconha Katokinn Katokinn

Baixo São Francisco São Brás, Porto Real do Colégio Kariri-Xokó Kariri-Xokób

Planalto da Borborema Palmeira dos Índios Xucuru-Kariri Mata da Cafurna

Serra dos Quilombos Colônia Leopoldina, Joaquim Gomes, 
Matriz de Camaragibe, Novo Lino

Wassú Wassú-Cocalb

Total 11 14
aCommunity with sectors that supplemented the randomly selected community.
bCommunity with more than 1500 people, in which sectors were randomly selected within the coverage area of an Indigenous Health Agent to cover approximately 
one third of the community population.
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were filled out directly within the system. After each data collec-
tion shift, the applied forms were uploaded.

At the end of each day, the field supervisor updated a specific 
Google spreadsheet for each community, containing all house-
hold identification and family registration data. An external re-
searcher to the field team was responsible for downloading the 
spreadsheets generated by Epicollect and comparing these data 
with the information recorded in the control spreadsheet, veri-
fying the application of forms according to the eligibility profile 
of each household participant. Identified inconsistencies were 
noted in the control spreadsheet. Based on these notifications, 
the field supervisor guided the interviewers on corrections, 
which could include returning to the household.

2.2   |   Team Training

The training began with the presentation and discussion of the 
overall project and proceeded in three phases: theoretical, prac-
tical, and a pilot study.

2.3   |   Interviewers

In the first phase (June 2022), the training included the pre-
sentation of the forms and the interviewer manual. In the sec-
ond phase, interviewers were trained to apply the forms and 
use the equipment (June to August 2022), including interview 
simulations.

FIGURE 1    |    Research flowchart, from its conception to the completion of data collection. ENSSAIA, Alagoas, 2023. CONSEA/AL: State Council 
for Food and Nutrition Security of Alagoas. CNPq: National Council for Scientific and Technological Development. FAPEAL: Alagoas State Research 
Support Foundation. FAPESP: São Paulo State Research Support Foundation. DSEI: Special Indigenous Health District of Alagoas and Sergipe. 
CONDISE: District Indigenous Health Council. 1MCTIC/CNPq n° 28/2018—Universal; Process 432,249/2018-4; 2Scientific Research Grant—
FAPEAL/FAPESP; Process n° 600,300,000,000,460/2020; 3Master's and doctoral students who were part of the research when the project was ap-
proved in 2018 were no longer part of the group; 4February–March/2023: Data collection pause due to training of new team members (master's stu-
dents) and June–July/2023: Data collection pause due to breakdown of the equipment used in the biochemical assessment.
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2.4   |   Anthropometrist

All anthropometric measurements and hemoglobin testing (for 
children ≥ 6 months to < 5 years and pregnant women) were 
conducted by a single anthropometrist, a trained nutritionist. 
Training included:

•	 Theoretical approach: lectures on anthropometric measure-
ments and hemoglobin testing, reading the technical man-
ual, and video demonstrations;

•	 Practical training: initially, height and length measure-
ments for children under 5 years old were practiced in a 

FIGURE 2    |    Flowchart of the total number of households identified, excluded, and evaluated. ENSSAIA, Alagoas, 2023.

FIGURE 3    |    Flowchart of data collection. ENSSAIA, Alagoas, 2023. DSEI, Special Indigenous Health District of Alagoas and Sergipe; EMSI, 
Multidisciplinary Indigenous Health Team; IHA, Indigenous Health Agent; SasiSUS, Indigenous Health Care Subsystem; SBP, Systemic arterial 
pressure.
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preschool. Subsequently, other anthropometric measure-
ments (weight, height, arm span, circumferences, and bio-
impedance) and hemoglobin testing were trained among 
the team members.

To assess intra-evaluator variability of measurements, each 
measurement was performed in duplicate by the anthropome-
trist and compared with those obtained by the instructors.

2.5   |   Laboratory Assistant

Hemoglobin A1c and lipid profile tests were performed by a 
pharmacist. The theoretical and practical training was provided 
by a biomedical professional experienced in using the equip-
ment for field research and a company technician.

2.6   |   Pilot Study

The pilot study took place on August 30, 2022, with the objective 
of testing the adequacy of instruments and field logistics. The 
Wassú-Cocal community was chosen for convenience due to its 
proximity to Maceió, facilitating planning and execution.

Following the pilot study, the produced materials were ana-
lyzed, and the forms underwent necessary adjustments to en-
sure greater precision and effectiveness in data collection.

2.7   |   Eligibility Criteria

Table 2 presents the definition of research participant eligibility 
and the types of assessments conducted according to this eligi-
bility. The data collected in each household varied according to 
the profile of eligible residents, covering:

•	 Environmental, demographic, socioeconomic data, access 
to policies and public service infrastructure, and household 
food security;

•	 Nutritional status indicators: anthropometric, biochemical: 
hemoglobin (children 6 months to < 5 years and pregnant 
women), and dietary (women, pregnant women, and chil-
dren < 5 years);

•	 Data on women's, children's, pregnant women's, and elderly 
health;

•	 Information on breastfeeding for children under 2 years old;

•	 Data on individuals with disabilities and genetic alterations;

•	 Information on noncommunicable diseases: diabetes mel-
litus (women and elderly), hypertension (women, men, and 
elderly), common mental disorders (women and men), car-
diovascular diseases;

•	 Data on alcohol and tobacco use (women and men);

•	 Biochemical data: lipid profile and HbA1c (women);

•	 Genetic data: saliva collection for genetic polymorphism 
evaluation.

Thus, the data collected in each household varied according to 
the age group, sex, and physiological status of family members.

The forms used included protocols created by the research 
group, adapted from previous surveys, or validated instruments 
from other researchers (Table S2).

For the Household Identification, Demographic, Socioeconomic, 
and Environmental Characterization, and the Brazilian Food 
Insecurity Scale forms, interviews were conducted with the 
household head.

2.8   |   Data Collection Instruments

2.8.1   |   Household Identification

This form included: municipality name; community and ethnic-
ity name with respective identification codes; household iden-
tification number; interview date; interviewer name; and the 
number of household members; internet access in the commu-
nity; and geographic location (GPS) of the home.

2.8.2   |   Family Registration

The Family Registration form gathered data on all household 
members, including name, relationship to the household head, 
sex, age, eligibility, self-reported race/ethnicity, employment 
status, monthly income, income source, COVID-19 diagnosis, 
and diagnostic method. It also recorded estimated total house-
hold income, participation in government programs, and any 
COVID-19-related deaths in the family.

2.8.3   |   Demographic, Socioeconomic, 
and Environmental Characterization

This section included: type of housing (predominant material); 
number of rooms; number of bedrooms; source and treatment of 
drinking water; waste disposal and sewage system; and the ques-
tions that compose the Brazilian Economic Classification Criteria, 
which classifies families in descending order of economic level 
(Associação Brasileira de Empresas de Pesquisa 2021).

2.8.4   |   Brazilian Food Insecurity Scale (EBIA) Adapted 
for Indigenous Populations

Food security status (FS) was assessed using the Brazilian Food 
Insecurity Scale (EBIA), an instrument that allows for the direct 
measurement of household food security status. The process of 
adapting and validating the EBIA began in 2003, using the U.S. 
Household Food Security Survey Module (HFSSM) as a refer-
ence (Segall-Corrêa et al. 2014). The results demonstrated high 
content and construct validity, predictive validity, and internal 
consistency, reinforcing the EBIA's reliability and external va-
lidity for assessing food insecurity in the Brazilian population 
(Segall-Corrêa et  al.  2004; Kepple and Segall-Corrêa  2011). 
Specifically, studies have reported Cronbach's alpha values 
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ranging from 0.80 to 0.93 across different populations, indi-
cating high internal consistency (Pérez-Escamilla et  al.  2004; 
Melgar-Quinonez et  al.  2008). Additionally, the EBIA demon-
strated construct validity through consistent associations with 
socioeconomic and dietary indicators (Instituto Brasileiro de 
Geografia e Estatística  2014) and high content validity due to 
its careful adaptation to the Brazilian context, ensuring cultural 
and conceptual appropriateness (Pérez-Escamilla et al. 2004).

In 2004, this led to the official recommendation of the EBIA 
as a direct indicator for measuring household food security in 
national surveys. To date, it remains the primary instrument 
used to assess food insecurity in Brazil, contributing to the diag-
nosis of this condition and to the monitoring and evaluation of 

policies and programs aimed at combating hunger in the coun-
try (Segall-Corrêa and Marin-Leon 2009).

In 2014, the scale was refined and the current version has a 
14-question tool with yes/no responses about household food ex-
periences over the past 3 months. Based on the number of affir-
mative answers, households were classified into levels ranging 
from concern about food scarcity to going an entire day without 
eating (Segall-Corrêa et al. 2014).

Recognizing the specificities of Indigenous populations, 
Fávaro et  al.  (2007) proposed and validated in 2007 the 
EBIA-G, an adapted version of EBIA for the Guarani popula-
tion in São Paulo's coastal region. This version maintained 15 

TABLE 2    |    Definition of the eligibility of each individual participating ENSSAIA, Alagoas, 2023.

Eligibility Definition
Quantity assessed 

per household Type of assessment carried out

Pregnant Being pregnant, 
regardless of age

All pregnant women 
residing in the household

−	Specific forms;
−	Anthropometric assessment;
−	Hemoglobin measurement

Children Age range: 0–5 years, 
both sexes

All children residing 
in the household

−	Specific forms;
−	Anthropometric assessment;
−	Hemoglobin measurement 

(children aged 6 months to 
< 5 years)

Schoolchildren Age range: 5.1–10 years, 
both sexes

All schoolchildren residing 
in the household

−	Family Registration;
−	Anthropometric assessment

Teenager Age range: 10.1 to 
< 19 years, both sexes

All teenagers residing 
in the household

−	Family Registration;
−	Anthropometric assessment

Eligible woman Age range: 19–59 years One woman per household, 
defined by simple draw

−	Specific forms;
−	Anthropometric assessment;
−	Blood pressure measurement;
−	Biochemical assessment

Woman not eligible Age range: 19 to 59 years All other women residing 
in the household who 

were not selected

−	Family Registration;
−	Anthropometric assessment

Mother of child Woman of any age with 
child < 5 years old

All mothers of children −	Specific forms;
−	Anthropometric assessment;
−	Blood pressure measurement

Eligible man Age range: 19 to 59 years One man per household, 
defined by simple draw

−	Specific forms;
−	Anthropometric assessment;
−	Blood pressure measurement

Man not eligible Age range: 19–59 years All other men residing 
in the household who 

were not selected

−	Family Registration;
−	Anthropometric assessment

Elderly Age range: ≥ 60 years, 
both sexes

All elderly people living 
in the household

−	Specific forms;
−	Anthropometric assessment;
−	Blood pressure measurement

Person with disability Both sexes, 
regardless of age

All people with disabilities 
residing in the household

−	Specific forms

Person with genetic 
alteration

Both sexes, 
regardless of age

All people with genetic 
alterations in the household

−	Specific forms
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questions of the original version, adapting the language and 
shortening the reference period from 3 months to 1 month. 
The EBIA-G demonstrated satisfactory internal consistency 
and psychometric qualities like those of the original EBIA, 
supporting the reliable use of both tools in household food in-
security assessments.

For this study, EBIA-G was further adapted to align with the 
current 14-question EBIA (excluding the weight loss question) 
while maintaining the three-month reference period for compa-
rability with other studies. Each affirmative response counted 
as 1 point. Households were classified based on total scores, 
ranging from 0 to 14 points for those with individuals under 18 
and 0–8 points for those without (as the last six questions apply 
only to minors).

2.8.5   |   Pregnant Women's Health

This form was given to all pregnant women in the household 
and included questions about: having a partner; intention to 
breastfeed; health problems in the 15 days before the interview; 
self-reported diagnoses of diabetes, hypertension, and cardio-
vascular disease (before or during pregnancy); date of last men-
struation; health issues during pregnancy; tobacco and alcohol 
use before and during pregnancy; medication use; and blood 
pressure measurement.

2.8.6   |   Prenatal Care Assessment

The form was applied to all pregnant women and mothers of 
children ≤ 24 months. If there were multiple children in this 
age group, only the pregnancy of the youngest was assessed. 
Only women/mothers receiving prenatal care at the community 
health unit were included. Data collected covered prenatal care 
quality, ease of scheduling, average waiting time, presence of a 
companion during consultations, access to and support for med-
ical exams, iron and folic acid supplementation, quality of medi-
cal and nursing care, participation in health education activities, 
and breastfeeding guidance. For mothers, additional questions 
covered final pregnancy weight and postpartum consultation 
attendance.

2.8.7   |   Health of Children Under 5 Years

This form included: birth date, sex, prenatal care characteri-
zation, tobacco and alcohol use during pregnancy, pregnancy 
weight gain, type of delivery, birth condition, birth weight and 
length, anthropometric assessment records in the child's health 
booklet, immunization calendar updates, and presence of diar-
rhea, fever, and cough in the past 2 weeks, as well as hospitaliza-
tions in the last 12 months.

2.8.8   |   Breastfeeding

The breastfeeding form was based on the “Nutrition and 
Health of Maternal and Infant Populations in Quilombola 
Communities of Alagoas” survey (Araújo et  al.  2021), with 

adaptations incorporating additional questions from the “II 
Survey on Breastfeeding Prevalence in Brazilian Capitals 
and the Federal District” (Brasil. Ministério da Saúde 2009). 
The questions were directed at biological mothers of children 
under 2 years old.

2.8.9   |   Evaluation of the National Iron Supplementation 
Program (PNSF) and the National Vitamin A 
Supplementation Program (PNSVA)

The PNSF form was applied to pregnant women and moth-
ers of children aged 6–24 months. Questions assessed their 
knowledge of the program and its purpose, whether they re-
ceived guidance on iron supplementation, understood its pur-
pose, were using it (for pregnant women) or providing it to 
their child, its frequency and timing, participation in anemia-
related health education activities, and whether they had been 
diagnosed with anemia.

The PNSVA assessment targeted mothers of children aged 
6–59 months, asking about program awareness, whether the 
child received supplementation, reasons for non-receipt (e.g., 
unavailability at the health unit), and whether they were in-
formed about vitamin A. The child's health booklet was also 
checked for supplementation records, including the number of 
doses and time since the last dose.

2.8.10   |   Assessment of Women's Health

This form covered self-reported race/ethnicity, marital status, 
whether the respondent was the head of the household, employ-
ment status, education level, age at menarche, contraceptive 
use, pregnancy history, number of pregnancies, live births, and 
deliveries, history of child loss, gynecological exams and sur-
geries, health issues in the last 15 days, previous chronic disease 
diagnoses, preferred healthcare service, current medication 
use, alcohol consumption the previous day, and blood pressure 
measurement.

2.8.11   |   Self-Report Questionnaire (SRQ-20)

The mental health of women, mothers of children under 
5 years old, and men was assessed using the Self-Report 
Questionnaire (SRQ-20), developed by the World Health 
Organization (WHO) and validated for the Brazilian popula-
tion (Mari and Williams  1986). This instrument is designed 
for screening common mental disorders in epidemiological 
studies. It consists of 20 yes/no questions about emotional and 
physical symptoms associated with psychiatric conditions 
over the past 30 days, with each affirmative response corre-
sponding to one point.

2.8.12   |   Alcohol and Tobacco Screening Test

Alcohol and tobacco use among women and men was assessed 
using the Alcohol, Smoking, and Substance Involvement 
Screening Test (ASSIST), a validated tool for the Brazilian 
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population (Henrique et  al.  2004). It includes questions on 
the use of nine classes of psychoactive substances, but for this 
study, only alcohol and tobacco consumption were considered. 
The questions addressed lifetime and past three-month use fre-
quency, problems related to use, concern from friends or family, 
impairment in activities, attempts to quit or reduce use, and per-
ceived dependence. Responses were scored from 0 to 4, with a 
total score (0–20) categorizing consumption as occasional use, 
abuse, or dependence (Henrique et al. 2004).

2.8.13   |   Elderly Health and Vulnerable Elders Survey-13 
(VES-13)

Health assessment for elderly participants was based on a gen-
eral health questionnaire and the validated Vulnerable Elders 
Survey-13 (VES-13). The general health questionnaire covered 
education level, marital status, social support (living alone, pres-
ence of a companion/relative/friend, family assistance, avail-
ability of help when ill or incapacitated), history of fractures, 
fear of falling, number of falls in the past 3 months, presence 
of noncommunicable diseases, type of healthcare service used, 
smoking and alcohol consumption, medication use, and blood 
pressure measurement.

The VES-13 is a screening tool for identifying vulnerable el-
derly individuals, covering 13 items related to self-perceived 
health, physical limitations, and functional decline (Maia 
et al. 2012).

2.8.14   |   Assessment of Individuals With Disabilities 
and Genetic Alterations

Forms evaluating individuals with disabilities or genetic alter-
ations collected information on the type of disability/condition, 
need for government assistance, type of required assistance, and 
whether this assistance was being provided.

2.9   |   Dietary Intake Assessment

2.9.1   |   24-Hour Dietary Recall (24HR)

The 24-h recall (24HR) was applied to eligible women, preg-
nant women, and mothers or caregivers responsible for feeding 
children under five. This dietary assessment method identifies 
and quantifies food and beverage intake from the day before 
the interview, including details about ingredients, preparation 
methods, portion sizes in household measures, and meal tim-
ing. Dietary intake data were collected using a single 24HR. 
To reduce memory bias and assist with portion quantification, 
two photographic food albums were used (Monteiro et al. 2007; 
Crispim et al. 2017).

Interviews followed the three-step multiple-pass method recom-
mended by the United States Department of Agriculture (USDA) 
(Johnson et al. 1998). One of the nutritionists, with extensive ex-
perience in applying this method in population-based studies, 
trained the other interviewer.

2.9.2   |   Dietary Intake: Vigitel

Questions from the Surveillance System for Risk and Protective 
Factors for Chronic Diseases by Telephone Survey (Vigitel) were 
applied to eligible women and pregnant women to assess food and 
beverage consumption. These questions covered: (1) frequency of 
consumption of beans, raw and cooked vegetables, natural fruit 
juice, fruits, soda, or artificial juice; (2) type of soda consumed and 
daily intake quantity (in glasses); (3) a list of some unprocessed and 
minimally processed foods to assess consumption on the previous 
day; and (4) a list of some ultra-processed foods to assess consump-
tion on the previous day. The details of these questions are avail-
able in another publication (Brasil 2022).

2.9.3   |   Markers of Food Consumption From 
the Ministry of Health

An adapted version of the Food Consumption Markers Form from 
the Food and Nutrition Surveillance System was applied to moth-
ers or caregivers of children under 24 months old (Brasil  2015). 
This form identifies healthy and unhealthy dietary practices 
through specific questions for different age groups. For this study, 
only questions related to food consumption on the previous day 
were used for: (1) children under 6 months old (assessing early 
introduction of foods); and (2) children aged six to 23 months and 
29 days (assessing consumption of foods protective against or asso-
ciated with micronutrient deficiencies and overweight risk). The 
response options were “yes,” “no,” or “don't know.”

2.9.4   |   Tea Consumption

The form was administered to mothers of children aged 
≤ 24 months who were currently being breastfed or had been 
breastfed. The questions included whether tea had ever been 
offered and, if so: the type of tea (herb name), frequency and 
volume of consumption, purpose of use (therapeutic, hydration, 
or nutritional), who provided guidance on its use, and where the 
herb was obtained.

2.9.5   |   Anthropometric Assessment

Table  S3, describes the anthropometric measurements taken 
and the equipment used, according to participant eligibility. 
Only length measurements were taken in duplicate, involving 
three individuals: the anthropometrist, the field supervisor, and 
the child's mother or caregiver.

To ensure accurate data recording, the anthropometrist verbally 
announced each measurement result, which was repeated aloud 
by the interviewer for confirmation before immediate entry into 
the form.

2.9.6   |   Blood Pressure Measurement

Blood pressure was measured three times, with the participant 
(eligible woman/man, pregnant woman, and elderly individual) 
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seated and at rest for 15 min before measurement. Omron dig-
ital devices (model HEM-742, São Paulo, Brazil) were used. 
Measurements followed the recommendations of the 2020 
Brazilian Hypertension Guidelines (Barroso et al. 2021).

This procedure was performed for eligible women and men, all 
elderly participants, and pregnant women in the household.

2.9.7   |   Biochemical Assessment

Hemoglobin levels were measured in pregnant women and chil-
dren aged ≥ 6 months to < 5 years. Hemoglobin A1c and lipid 
profile (total cholesterol, triglycerides, HDL cholesterol, and LDL 
cholesterol) were assessed in eligible women. Due to the opera-
tional impracticality of fasting for hemoglobin A1c and lipid pro-
file testing, current recommendations for non-fasting biochemical 
exams were followed (Faludi et al. 2017; Cobas et al. 2022).

For hemoglobin measurement, a drop of blood was obtained 
through a fingerstick from the child or pregnant woman. The 
determination was performed using a portable photometer 
(Compolab TM, Fresenius Kabi, São Paulo, Brazil) with spe-
cific cuvettes for the equipment. The result was recorded in 
the Family Registration and Nutritional Status Assessment 
form and included in a printed report provided to the mother or 
child's caregiver and the IHA.

For hemoglobin A1c and lipid profile measurements, automatic 
disposable lancets were used to obtain 20 μL of capillary blood via 
fingerstick from eligible women. The samples were stored in mi-
crotubes with EDTA in an insulated container with gel packs and 
analyzed using a portable multi-assay analyzer (Afinion 2, Abbott, 
USA) with respective test cartridges. Blood was transferred from 
microtubes to the test cartridges using automatic pipettes. The he-
moglobin A1c cartridge required 1.5 μL of blood, with a reading 
time of approximately 3 min, while the lipid profile cartridge re-
quired 15 μL and approximately 7 min for analysis. Results were 
printed and affixed to a record book, exported to a USB drive, and 
later saved on the research laboratory computer. They were also 
transcribed into reports delivered by the IHA to the participant. If 
abnormal results were detected, the laboratory assistant informed 
the IHA, who scheduled a medical consultation for the participant.

2.9.8   |   Genetic Polymorphism Analysis

Oral mucosa cell samples were collected from eligible partici-
pants for genetic polymorphism analysis. Before collection, they 
rinsed their mouths with 10 mL of saline. Samples were obtained 
by scraping the inner cheeks with sterile cytology brushes in 
about 30 circular motions. The brush tips were then cut and 
stored in 2 mL microtubes with 0.9% saline. Samples were kept 
in insulated containers during fieldwork, refrigerated for trans-
port to UFAL, and stored at −20°C until analysis.

2.9.9   |   Data Consistency Analysis

Researchers from the University of São Paulo (USP) managed 
and verified weekly databases (CSV spreadsheets) for each 

eligible group throughout data collection. Databases were down-
loaded from Epicollect and stored securely on Google Drive. 
This verification ensured data quality by detecting inconsisten-
cies, missing information, or errors early, allowing corrections 
while the team was still in each community.

After the initial review, databases were imported into Stata 18.0 
(StataCorp, TX, USA), merged by eligible groups, and struc-
tured into files containing household and participant data. As 
new communities were surveyed, the process was repeated. 
Verification do-files were created using statistical software and 
original forms to ensure data reliability and accuracy.

Data analysis will include both descriptive and inferential sta-
tistics, depending on the nature of the variables and their ad-
herence to the assumptions of parametric tests. Identification of 
associated factors and control for potential confounders will be 
conducted using multivariable regression models.

3   |   Discussion

ENSSAIA was a pioneering initiative that comprehensively ad-
dressed the health, nutrition, and food security conditions of 
the Indigenous population in Alagoas, filling a significant gap 
in the epidemiological landscape at both the state and national 
levels.

Until then, studies conducted in Alagoas had focused only on 
specific ethnic groups, without comprehensively covering the 
diversity of Indigenous peoples in the state (Pereira et al. 2012; 
Campos et al. 2016). At the national level, only one survey was 
conducted between 2008 and 2009, aiming to describe the food 
and nutritional situation and its determining factors among 
Indigenous children under 5 years of age and Indigenous women 
aged 14–49 years. This survey used a probabilistic sample of 113 
villages distributed across the four major regions of the country 
(North, Northeast, Central-West, and Southeast/South), ensur-
ing both national and regional representativeness. However, it 
was not possible to disaggregate the data by state, and in the 
case of Alagoas, only three villages were included (Cardoso 
et al. 2009).

It is important to highlight that this initiative took place decades 
later compared to the non-Indigenous population, for whom 
national surveys on health, nutrition, and food security have 
been conducted since the 1970s without including Indigenous 
peoples.

Neither the local studies nor the national survey encompassed 
the diversity of objectives and eligible groups addressed by 
ENSSAIA. The methodology was carefully designed to ensure 
representativeness, statistical robustness, and cultural sensitiv-
ity, covering all stages from sampling design to data collection 
and validation procedures.

The sampling design notably incorporated strategies aimed at 
ensuring the production of robust estimates for the outcomes as-
sessed (Lwanga et al. 1991; Kotrlik and Higgins 2001) as well as 
the use of methods widely established in national and interna-
tional research, such as:
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•	 Application of the 24HR for assessing food consump-
tion (Food and Agriculture Organization of the United 
Nations 2018), which will allow: (1) the analysis of dietary 
patterns using a posteriori methods, considering the effects 
of multiple food groups on health (Newby and Tucker 2004); 
and (2) the classification of foods according to the NOVA 
framework, an internationally recognized approach widely 
used in epidemiological studies to assess food processing 
levels (Monteiro et al. 2019);

•	 Use of questions on food consumption from the previ-
ous day, adopted since 2018 by the Vigitel system of the 
Brazilian Ministry of Health, which annually monitors 
risk and protective factors for noncommunicable diseases 
(NCDs) in Brazilian state capitals (Brasil 2019);

•	 Assessment of breastfeeding practices, enabling the estima-
tion of indicators recommended by the WHO (World Health 
Organization 2008) and endorsed by the Brazilian Ministry 
of Health (Brasil. Ministério da Saúde 2009);

•	 Assessment of nutritional status using anthropometric indi-
cators widely recognized and employed in epidemiological 
studies (World Health Organization 2019, 1995);

•	 Identification of chronic diseases based on national guide-
lines, including blood pressure measurement for the diag-
nosis of systemic arterial hypertension (Barroso et al. 2021) 
and glycated hemoglobin (HbA1c) testing for the diagnosis 
of diabetes mellitus (Cobas et al. 2022);

•	 Collection of biological material for the investigation of ge-
netic polymorphisms, employing a standardized DNA ex-
traction technique from oral mucosa cell swabs using saline 
solution (sodium chloride) (Abrão et al. 2005) in a popula-
tion that is underrepresented in genetic studies;

•	 Use of instruments validated for the Brazilian popula-
tion, some adapted from international versions, such as 
the SRQ-20 (Mari and Williams 1986); ASSIST (Henrique 
et al. 2004); VES-13 (Maia et al. 2012); and the EBIA (Segall-
Corrêa et al. 2014; Fávaro et al. 2007) (adapted version for 
Indigenous peoples), the main tool for assessing food inse-
curity in Brazil since 2004.

The adoption of these methods enables not only the estima-
tion of priority conditions for the public policy agenda but also 
the comparison of results with other national and interna-
tional studies involving both Indigenous and non-Indigenous 
populations.

The data collection process highlighted the crucial role of collab-
oration between researchers and indigenous leaders in ensuring 
ethical and culturally sensitive execution. Comprehensive field 
team training and continuous consistency checks strengthened 
data reliability and quality. These procedures minimized the oc-
currence of random and systematic errors in measurements and 
database construction, based on well-established references in 
the literature (Szklo and Nieto 2014) and the accumulated expe-
rience of the involved research groups.

The results generated by ENSSAIA will make a significant con-
tribution to filling knowledge gaps regarding the magnitude 
and factors associated with nutrition, health, and food security 

conditions in Indigenous villages in Alagoas. The evidence pro-
duced may support the formulation, adjustment, and monitoring 
of public policies aligned with the specific needs of this popula-
tion and other groups with similar socioeconomic and cultural 
characteristics, while respecting local traditions and knowledge. 
Additionally, the relevance of these findings for priority issues 
on the national public health agenda is underscored.

Furthermore, in Brazil, there are legal provisions that en-
sure community participation in the management of the SUS 
(Unified Health System), aiming to strengthen social control 
in the formulation of strategies and the monitoring of the im-
plementation of public health policies at various levels of the 
system. This mechanism seeks to guarantee transparency, effi-
ciency, and quality of services provided, as well as promote the 
democratization of SUS management. In this context, returning 
the results to the communities participating in ENSSAIA rep-
resents not only an ethical commitment to transparency and 
feedback of the findings but also a tool to strengthen the link be-
tween research and social action. By fostering this connection, 
it directly supports organized civil society, providing subsidies 
for qualified social control and advocacy for culturally appropri-
ate, equitable, and evidence-based public health policies (Brasil. 
Presidência da República 1990; BRASIL 2025).

Specifically, the findings may directly impact policies, pro-
grams, and health services aimed at Indigenous peoples, with 
the potential to promote food and nutritional security; encour-
age, protect, and support breastfeeding; prevent and control 
NCDs and their risk factors; combat various forms of malnutri-
tion; and foster health promotion and quality of life, especially 
among priority groups such as pregnant women, children, and 
the elderly.

Additionally, the study will establish a baseline for understand-
ing the epidemiological patterns of the conditions evaluated—
being the first survey to include all Indigenous ethnic groups in 
the state. It is expected that this study will serve as a method-
ological model for future research, which may deepen the un-
derstanding of the inequalities faced by Indigenous populations 
in different contexts, contributing to the development of a more 
equitable, inclusive, and culturally sensitive public health land-
scape in Brazil.

In this regard, it is important to highlight that conducting this 
study involved numerous challenges that should be carefully 
considered when replicating the research among Indigenous 
groups in other regions, whether in Brazil or elsewhere. It is 
also noteworthy that many of these challenges are inherent to 
population-based surveys, regardless of whether they focus on 
Indigenous peoples. With the aim of supporting the implementa-
tion of future studies of this nature, the main points that require 
attention are listed below:

•	 Adaptation of data collection instruments: Given the eth-
nic diversity, it may be necessary to adapt the instruments, 
especially regarding language and validity for the target 
group. Ideally, the project design should involve representa-
tives of the Indigenous groups, which facilitates the cultural 
appropriateness of both the instruments and the fieldwork 
logistics according to local realities;
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•	 Logistical challenges of fieldwork: The complexity of field-
work in Indigenous territories—characterized by the dis-
persion of villages, the long distances between households 
(many with difficult access), and demographic fluctua-
tions—requires effective coordination with key stakehold-
ers, such as community leaders and health teams. This 
engagement is essential both for raising awareness among 
families and for ensuring the dissemination and acceptance 
of the research within the communities;

•	 Communication with villages and access permissions: In 
Brazil, access to Indigenous villages requires prior nego-
tiation with local leaders, such as chiefs or shamans, fol-
lowed by engagement with health teams. This step must be 
preceded by presenting the research, as was done in this 
study, both during the project development and before and 
during data collection. Due to the COVID-19 pandemic and 
changes in local leadership, it was necessary to re-present 
the project, highlighting the importance of preparatory 
stages, as outlined in Flowchart 1.

•	 Diversity and involvement of Indigenous people in data 
collection: Brazil has one of the greatest Indigenous diver-
sities in the Americas, with around 200 officially recog-
nized groups speaking approximately 180 languages. These 
groups have varied experiences of interaction with broader 
society. Therefore, it is essential to include Indigenous indi-
viduals as part of the fieldwork team. In contexts with lan-
guage barriers—which was not the case in this study—the 
presence of translators becomes indispensable.

•	 Sensitivity to cultural dynamics: Research on the health 
and nutrition of Indigenous peoples must consider not only 
epidemiological and demographic aspects but also demon-
strate respect for local traditions and customs. This includes 
adapting the research schedule to the village's activities and 
rituals, which often involve the entire community, making 
data collection impossible during those periods. This un-
derscores, once again, the importance of continuous coor-
dination between researchers and local leaders.

4   |   Conclusion

ENSSAIA stands as a pioneering and comprehensive initiative 
that fills a critical gap in the epidemiological knowledge about 
the nutrition, health, and food security of Indigenous peoples 
in the state of Alagoas, Brazil. The methodological rigor ad-
opted—from sampling design to data collection and quality 
control—ensures that the evidence produced is both reliable 
and representative of the studied population. By addressing all 
Indigenous ethnic groups in the state and incorporating a wide 
range of health, nutrition, and social indicators, the study not 
only contributes to the formulation and improvement of public 
policies but also serves as a methodological benchmark for fu-
ture research involving Indigenous populations or other socially 
vulnerable groups. Furthermore, the detailed description of the 
methods used is intended to guide other researchers interested in 
conducting similar studies, favoring the adoption of comparable 
methodologies that strengthen the consistency and comparabil-
ity of findings across different contexts. Moreover, the experi-
ence accumulated highlights the importance of community 

participation, cultural sensitivity, and ethical commitment in 
conducting research within Indigenous contexts. It is expected 
that ENSSAIA will not only inform local actions but also stim-
ulate broader discussions on equity, health, and human rights, 
contributing to the advancement of more inclusive and cultur-
ally respectful public health strategies in Brazil and beyond.

Author Contributions

T.R.S., M.A.C., H.S.F., A.H.S., E.A.S., L.B.B., M.L.A., W.H.C.M., and 
R.C.S.V. were responsible for drafting the project. T.R.S., H.S.F., and 
A.H.S. coordinated the training of the data collection team. T.R.S., 
H.S.F., A.H.S., and W.H.C.M. participated in field data collection. V.C.O. 
and M.A.C. were responsible for data consistency analysis throughout 
the collection process. T.R.S., H.S.F., M.A.C., and V.C.O. drafted the ini-
tial version of the manuscript. All authors critically reviewed the manu-
script and approved the final version.

Acknowledgments

We extend our gratitude to the Indigenous Health Agents and research 
team members who participated in the Study of Nutrition, Health, and 
Food Security of Indigenous Peoples in Alagoas—ENSSAIA. Special 
thanks to all indigenous families for their hospitality and to indigenous 
leaders, especially the chiefs and shamans, for granting the team access 
to Indigenous Territories and supporting the research.

Funding

This project received financial support from the National Council 
for Scientific and Technological Development (CNPq; grant no. 
432249/2018-4), the Alagoas State Research Support Foundation 
(FAPEAL; grant no. 600300000000460/2020), the São Paulo State 
Research Support Foundation (FAPESP; grant no. 2019/22739-4), 
and the Coordination for the Improvement of Higher Education 
Personnel (CAPES; grant no. 88887.836261/2023-00). TRS received 
doctoral and postdoctoral scholarships from FAPEAL (grants no. 
88887.227722/2018-00 and 88887.809525/2023-00, respectively). 
VCO received a master's scholarship from CAPES—Brazil (PROEX, 
grant no. 88887.663687/2022-00). MAC (grant no. 303794/2021-6) 
and HSF (grant no. 313991/2021-9) are research productivity fellows 
of CNPq.

Ethics Statement

The project was submitted to the Indigenous Health District Council 
(CONDISI) and, after approval, was reviewed and approved by the 
UFAL Research Ethics Committee and the National Research Ethics 
Commission (CONEP; CAAE: 29121120.0.0000.5013). Researchers 
were only allowed to enter indigenous territories following approval 
from local leaders (chief and spiritual leader). Participation in the re-
search was contingent upon the participant's consent through the sign-
ing of an informed consent form.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The datasets used and/or analyzed during the current study are avail-
able from the corresponding author on reasonable request.

References

Abrão, M. G., A. E. C. Billerbeck, M. Y. Nishi, S. Marui, and B. B. 
Mendonça. 2005. “Standardization of DNA Extraction With NaCl 

 20487177, 2025, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.71361, W

iley O
nline L

ibrary on [08/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



13 of 14Food Science & Nutrition, 2025

From Oral Mucosa Cells: Application in PROP1 Gene Study.” Arquivos 
Brasileiros de Endocrinologia e Metabologia 49: 978–982. https://​www.​sci-
elo.​br/j/​abem/a/​88QZF​CyMF8​zZmgT​dmrhW​tpg/?​forma​t=​pdf&​lang=​pt.

Araújo, V. G. S., T. R. Santos, A. C. S. Vieira, M. L. Assunção, and H. 
S. Ferreira. 2021. “Common Mental Disorder and Early Interruption 
of Exclusive Maternal Breastfeeding in Quilombola Women: A 
Population-Based Study.” Revista Brasileira de Saúde Materno Infantil 
21, no. 2: 485–496. https://​www.​scielo.​br/j/​rbsmi/​a/​SkjZh​nhNPk​qn95r​
zfLQp​bHQ/​.

Associação Brasileira de Empresas de Pesquisa. 2021. “Brazilian 
Economic Classification Criteria: Updates on the Application of the 
Critério Brasil, Effective From 06/01/2021 [Critérios de Classificação 
Econômica Brasil: Alterações na Aplicação do Critério Brasil, Válidas a 
Partir de 01/06/2021].” https://​abep.​org/​wp-​conte​nt/​uploa​ds/​2024/​01/​
01_​cceb_​2021.​pdf.

Barroso, W. K. S., C. I. S. Rodrigues, L. A. Bortolotto, et  al. 2021. 
“Diretrizes Brasileiras de Hipertensão Arterial–2020.” Arquivos 
Brasileiros de Cardiologia 116, no. 3: 516–658. https://​www.​scielo.​br/j/​
abc/a/​Z6m5g​GNQCv​rW3WL​V7csq​bqh/?​forma​t=​pdf&​lang=​pt.

Brasil. 2015. Orientações Para Avaliação de Marcadores de Consumo 
Alimentar na Atenção Básica. Ministério da Saúde, Secretaria de 
Atenção à Saúde, Departamento de Atenção Básica. https://​bvsms.​
saude.​gov.​br/​bvs/​publi​cacoes/​marca​dores_​consu​mo_​alime​ntar_​atenc​
ao_​basica.​pdf.

Brasil. 2019. Vigitel Brasil 2018: Vigilância de Fatores de Risco e 
Proteção Para Doenças Crônicas por Inquérito Telefônico: Estimativas 
Sobre Frequência e Distribuição Sociodemográfica de Fatores de risco e 
Proteção Para Doenças Crônicas nas Capitais dos 26 Estados Brasileiros 
e no Distrito Federal em 2018. Ministério da Saúde, Secretaria de 
Vigilância em Saúde, Departamento de Análise em Saúde e Vigilância 
de Doenças não Transmissíveis.

Brasil. 2022. Healthcare for the Indigenous Population 2022 [Atendimento 
à População Indígena 2022]. (Document Currently Unavailable Online). 
Edited by M. d. Saúde. Ministério da Saúde.

Brasil. 2022. Vigitel Brazil 2006–2021: Surveillance of Risk and Protective 
Factors for Chronic Diseases Through Telephone Surveys: Estimates on 
Frequency and Sociodemographic Distribution of Nutritional Status and 
Food Consumption in the Capitals of Brazil's 26 States [Vigitel Brasil 2006–
2021: Vigilância de Fatores de risco e Proteção Para Doenças Crônicas 
por Inquérito Telefônico: Estimativas sobre Frequência e Distribuição 
Sociodemográfica do Estado Nutricional e Consumo Alimentar nas 
Capitais dos 26 Estados Brasileiros]. Ministério da Saúde. http://​bvsms.​
saude.​gov.​br/​bvs/​publi​cacoes/​.

Brasil. 2025. “Presidência da República. Lei n° 8.142, de 28 de 
Dezembro de 1990. Dispõe Sobre a Participação da Comunidade na 
Gestão do Sistema Único de Saúde (SUS) e Sobre as Transferências 
Intergovernamentais de Recursos Financeiros na Área da Saúde e dá 
Outras Providências. Diário Oficial da União: seção 1. 1990.” 1–5. http://​
www.​plana​lto.​gov.​br/​ccivil_​03/​leis/​l8142.​htm.

Brasil. Ministério da Saúde. 2009. II Survey on Breastfeeding Prevalence 
in Brazilian State Capitals and the Federal District [II Pesquisa de 
Prevalência de Aleitamento Materno nas Capitais Brasileiras e Distrito 
Federal], 1–108. Ministério da Saúde. https://​bvsms.​saude.​gov.​br/​bvs/​
publi​cacoes/​pesqu​isa_​preva​lencia_​aleit​amento_​mater​no.​pdf.

Brasil. Presidência da República. 1990. “Lei n° 8.080, de 19 de 
Setembro de 1990. Dispõe Sobre as Condições para a Promoção, 
Proteção e Recuperação da saúde, a Organização e o Funcionamento 
dos Serviços Correspondentes, e dá outras Providências.” Diário 
Oficial da União: seção 1: 1–19. http://​www.​plana​lto.​gov.​br/​ccivil_​
03/​leis/​l8080.​htm.

Campos, M. B., G. M. Borges, B. L. Queiroz, and R. V. Santos. 2017. 
“Differences in Mortality Between Indigenous and Non-Indigenous 
Persons in Brazil Based on the 2010 Population Census.” Cadernos de 
Saúde Pública 33, no. 5: e00015017.

Campos, S. B. G., R. C. E. Menezes, M. A. A. Oliveira, et al. 2016. “Short 
Stature in Children of Karapotó Ethnic Background, São Sebastião, 
Alagoas, Brazil.” Revista Paulista de Pediatria 34: 197–203. https://​
www.​scielo.​br/j/​rpp/a/​Rx4tr​TGsPz​Vp3TT​ChrqT​ghg/​.

Cardoso, A. M., B. L. Horta, C. E. A. Coimbra Júnior, M.-L. Follér, M. 
C. Souza, and R. V. Santos. 2009. National Survey of Indigenous Peoples' 
Health and Nutrition: Final Report (Data Analysis) [Inquérito Nacional 
de Saúde e Nutrição dos Povos Indígenas: Relatório Final (Análise dos 
dados)]. Escola Nacional de Saúde Pública/FIOCRUZ. https://​abras​co.​
org.​br/​wp-​conte​nt/​uploa​ds/​2020/​12/​Inque​rito-​Nacio​nal-​de-​Saude​-​e-​
Nutri​cao-​dos-​povos​-​Indig​enas-​2009.​pdf.

Cobas, R., M. Rodacki, L. Giacaglia, et al. 2022. “Diagnóstico do Diabetes 
e Rastreamento do Diabetes Tipo 2.” In Diretriz Oficial da Sociedade 
Brasileira de Diabetes, Sociedade Brasileira de Diabetes vol. 10, 557753.

Crispim, S. P., R. M. Fisberg, D. M. L. Marchioni, and J. Steluti. 2017. 
Manual fotográfico de quantificação alimentar. Universidade Federal do 
Paraná.

Faludi, A. A., M. C. O. Izar, J. F. K. Saraiva, et al. 2017. “Atualização da 
Diretriz Brasileira de Dislipidemias e Prevenção da Aterosclerose–2017.” 
Arquivos Brasileiros de Cardiologia 109, no. 2 Supl 1: 1–76. https://​
www.​scielo.​br/j/​abc/a/​whBsC​yzTDz​GYJcs​BY7YV​kWn/?​forma​t=​pdf&​
lang=​pt.

Fávaro, T., D. L. Ribas, J. R. Zorzatto, A. M. Segall-Corrêa, and G. 
Panigassi. 2007. “Food Security in Teréna Indigenous Families, Mato 
Grosso Do Sul, Brazil.” Cadernos De Saude Publica 23, no. 4: 785–793. 
https://​www.​scielo.​br/j/​csp/a/​HrQfQ​RV38L​BKB3K​vVkNg​Nxk/?​
lang=​pt.

Food and Agriculture Organization of the United Nations. 2018. A 
Resource Guide to Method Selection and Application in Low Resource 
Settings. FAO. https://​openk​nowle​dge.​fao.​org/​server/​api/​core/​bitst​
reams/​​3dc75​cfc-​9128-​4f29-​9d76-​8d1f7​92078​f0/​content.

Henrique, I. F. S., D. De Micheli, R. B. Lacerda, L. A. Lacerda, and M. 
L. O. S. Formigoni. 2004. “Validação da Versão Brasileira do Teste de 
Triagem do Envolvimento com Álcool, Cigarro e Outras Substâncias 
(ASSIST).” Revista da Associação Médica Brasileira 50: 199–206. 
https://​www.​scielo.​br/j/​ramb/a/​TkCS3​f3b5N​rm49t​YRxW4​5Dm/?​
forma​t=​pdf&​lang=​pt.

Instituto Brasileiro de Geografia e Estatística. 2014. Pesquisa Nacional 
por Amostra de Domicílios: Segurança Alimentar – 2013. IBGE. https://​
bibli​oteca.​ibge.​gov.​br/​visua​lizac​ao/​livros/​liv91​984.​pdf.

Instituto Brasileiro de Geografia e Estatística. 2023. Censo 
Demográfico 2022: Indígenas. IBGE. https://​www.​ibge.​gov.​br/​estat​
istic​as/​socia​is/​popul​acao/​22898​-​censo​-​demog​rafic​o-​2022-​censo.​
htmlER.

Instituto Brasileiro de Geografia e Estatística. 2024. Censo 
Demográfico 2022: Indígenas – Principais Características das 
Pessoas e dos Domicílios, por Situação Urbana ou Rural do Domicílio: 
Resultados do Universo. IBGE. https://​www.​ibge.​gov.​br/​estat​istic​as/​
socia​is/​popul​acao/​22898​-​censo​-​demog​rafic​o-​2022-​censo.​html?​=​&​
t=​resul​tados​.

Johnson, R. K., R. P. Soultanakis, and D. E. Matthews. 1998. “Literacy 
and Body Fatness Are Associated With Underreporting of Energy 
Intake in US Low-Income Women Using the Multiple-Pass 24-Hour 
Recall: A Doubly Labeled Water Study.” Journal of the American Dietetic 
Association 98, no. 10: 1136–1140.

Kepple, A. W., and A. M. Segall-Corrêa. 2011. “Conceptualizing and 
Measuring Food and Nutrition Security.” Ciência & Saúde Coletiva 
16, no. 1: 187–199. https://​www.​acade​mia.​edu/​downl​oad/​10960​5152/​
5RKJP​VxWBR​qn3R5​ZZC49​BDz.​pdf.

Kotrlik, J., and C. Higgins. 2001. “Organizational Research: 
Determining Appropriate Sample Size in Survey Research Appropriate 
Sample Size in Survey Research.” Information Technology, Learning, 
and Performance Journal 19, no. 1: 43.

 20487177, 2025, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.71361, W

iley O
nline L

ibrary on [08/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.scielo.br/j/abem/a/88QZFCyMF8zZmgTdmrhWtpg/?format=pdf&lang=pt
https://www.scielo.br/j/abem/a/88QZFCyMF8zZmgTdmrhWtpg/?format=pdf&lang=pt
https://www.scielo.br/j/rbsmi/a/SkjZhnhNPkqn95rzfLQpbHQ/
https://www.scielo.br/j/rbsmi/a/SkjZhnhNPkqn95rzfLQpbHQ/
https://abep.org/wp-content/uploads/2024/01/01_cceb_2021.pdf
https://abep.org/wp-content/uploads/2024/01/01_cceb_2021.pdf
https://www.scielo.br/j/abc/a/Z6m5gGNQCvrW3WLV7csqbqh/?format=pdf&lang=pt
https://www.scielo.br/j/abc/a/Z6m5gGNQCvrW3WLV7csqbqh/?format=pdf&lang=pt
https://bvsms.saude.gov.br/bvs/publicacoes/marcadores_consumo_alimentar_atencao_basica.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/marcadores_consumo_alimentar_atencao_basica.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/marcadores_consumo_alimentar_atencao_basica.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/
http://bvsms.saude.gov.br/bvs/publicacoes/
http://www.planalto.gov.br/ccivil_03/leis/l8142.htm
http://www.planalto.gov.br/ccivil_03/leis/l8142.htm
https://bvsms.saude.gov.br/bvs/publicacoes/pesquisa_prevalencia_aleitamento_materno.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/pesquisa_prevalencia_aleitamento_materno.pdf
http://www.planalto.gov.br/ccivil_03/leis/l8080.htm
http://www.planalto.gov.br/ccivil_03/leis/l8080.htm
https://www.scielo.br/j/rpp/a/Rx4trTGsPzVp3TTChrqTghg/
https://www.scielo.br/j/rpp/a/Rx4trTGsPzVp3TTChrqTghg/
https://abrasco.org.br/wp-content/uploads/2020/12/Inquerito-Nacional-de-Saude-e-Nutricao-dos-povos-Indigenas-2009.pdf
https://abrasco.org.br/wp-content/uploads/2020/12/Inquerito-Nacional-de-Saude-e-Nutricao-dos-povos-Indigenas-2009.pdf
https://abrasco.org.br/wp-content/uploads/2020/12/Inquerito-Nacional-de-Saude-e-Nutricao-dos-povos-Indigenas-2009.pdf
https://www.scielo.br/j/abc/a/whBsCyzTDzGYJcsBY7YVkWn/?format=pdf&lang=pt
https://www.scielo.br/j/abc/a/whBsCyzTDzGYJcsBY7YVkWn/?format=pdf&lang=pt
https://www.scielo.br/j/abc/a/whBsCyzTDzGYJcsBY7YVkWn/?format=pdf&lang=pt
https://www.scielo.br/j/csp/a/HrQfQRV38LBKB3KvVkNgNxk/?lang=pt
https://www.scielo.br/j/csp/a/HrQfQRV38LBKB3KvVkNgNxk/?lang=pt
https://openknowledge.fao.org/server/api/core/bitstreams/3dc75cfc-9128-4f29-9d76-8d1f792078f0/content
https://openknowledge.fao.org/server/api/core/bitstreams/3dc75cfc-9128-4f29-9d76-8d1f792078f0/content
https://www.scielo.br/j/ramb/a/TkCS3f3b5Nrm49tYRxW45Dm/?format=pdf&lang=pt
https://www.scielo.br/j/ramb/a/TkCS3f3b5Nrm49tYRxW45Dm/?format=pdf&lang=pt
https://biblioteca.ibge.gov.br/visualizacao/livros/liv91984.pdf
https://biblioteca.ibge.gov.br/visualizacao/livros/liv91984.pdf
https://www.ibge.gov.br/estatisticas/sociais/populacao/22898-censo-demografico-2022-censo.htmlER
https://www.ibge.gov.br/estatisticas/sociais/populacao/22898-censo-demografico-2022-censo.htmlER
https://www.ibge.gov.br/estatisticas/sociais/populacao/22898-censo-demografico-2022-censo.htmlER
https://www.ibge.gov.br/estatisticas/sociais/populacao/22898-censo-demografico-2022-censo.html?=&t=resultados
https://www.ibge.gov.br/estatisticas/sociais/populacao/22898-censo-demografico-2022-censo.html?=&t=resultados
https://www.ibge.gov.br/estatisticas/sociais/populacao/22898-censo-demografico-2022-censo.html?=&t=resultados
https://www.academia.edu/download/109605152/5RKJPVxWBRqn3R5ZZC49BDz.pdf
https://www.academia.edu/download/109605152/5RKJPVxWBRqn3R5ZZC49BDz.pdf


14 of 14 Food Science & Nutrition, 2025

Lwanga, S. K., S. Lemeshow, and World Health Organization. 1991. 
Sample Size Determination in Health Studies: A Practical Manual. World 
Health Organization. https://​iris.​who.​int/​handle/​10665/​​40062​.

Maia, F. O. M., Y. A. O. Duarte, S. R. Secoli, J. L. F. Santos, and M. L. 
Lebrão. 2012. “Cross-Cultural Adaptation of the Vulnerable Elders 
Survey-13 (VES-13): Helping in the Identification of Vulnerable Older 
People.” Revista da Escola de Enfermagem da USP 46: 116–122. https://​
www.​scielo.​br/j/​reeusp/​a/​rFRhb​JC69d​GGmvY​cZyj5​5JR/?​forma​t=​
html&​lang=​en.

Mari, J. J., and P. Williams. 1986. “A Validity Study of a Psychiatric 
Screening Questionnaire (SRQ-20) in Primary Care in the City of Sao 
Paulo.” British Journal of Psychiatry: The Journal of Mental Science 148: 
23–26.

Marinho, G. L., G. M. Borges, E. P. A. Paz, and R. V. Santos. 2019. 
“Infant Mortality Among Indigenous and Non-Indigenous People in 
the Brazilian Microregions.” Revista Brasileira de Enfermagem 72, no. 
1: 57–63.

Melgar-Quinonez, H. R., M. Nord, R. Perez-Escamilla, and A. M. Segall-
Correa. 2008. “Psychometric Properties of a Modified US-Household 
Food Security Survey Module in Campinas, Brazil.” European Journal 
of Clinical Nutrition 62, no. 5: 665–673.

Monteiro, C. A., G. Cannon, M. Lawrence, M. L. Costa Louzada, and 
P. Pereira Machado. 2019. Ultra-Processed Foods, Diet Quality, and 
Health Using the NOVA Classification System. Food and Agriculture 
Organization of the United Nations. https://​openk​nowle​dge.​fao.​org/​
server/​api/​core/​bitst​reams/​​5277b​379-​0acb-​4d97-​a6a3-​60277​41046​29/​
content.

Monteiro, J., K. Pfrimer, M. Tremeschin, M. Molina, P. Chiarello, and 
H. Vannucchi. 2007. Consumo Alimentar: Visualizando Porções. 1st ed. 
Editora Guanabara Koogan.

Newby, P. K., and K. L. Tucker. 2004. “Empirically Derived Eating 
Patterns Using Factor or Cluster Analysis: A Review.” Nutrition Reviews 
62, no. 5: 177–203.

Pereira, J. F., M. A. A. Oliveira, and J. S. Oliveira. 2012. “Anemia em 
Crianças Indígenas da Etnia Karapotó.” Revista Brasileira de Saúde 
Materno Infantil 12: 375–382. https://​www.​scielo.​br/j/​rbsmi/​a/​hkYz3​
X7wZb​Dww7v​PVDVT​34f/?​forma​t=​pdf&​lang=​pt.

Pérez-Escamilla, R., A. M. Segall-Corrêa, L. K. Maranha, M. F. A. 
Sampaio, L. Marín-León, and G. Panigassi. 2004. “An Adapted Version 
of the US Department of Agriculture Food Insecurity Module Is a Valid 
Tool for Assessing Household Food Insecurity in Campinas, Brazil.” 
Journal of Nutrition 134, no. 8: 1923–1928. https://​www.​scien​cedir​ect.​
com/​scien​ce/​artic​le/​pii/​S0022​31662​3029723.

Secretaria de Estado do Planejamento Gestão e Patrimônio. 2017. Estudo 
sobre as Comunidades Indígenas de Alagoas. SEPLAG. https://​dados.​al.​
gov.​br/​catal​ogo/​datas​et/​176ce​785-​d4fd-​47e4-​b050-​79e2e​2aec2​20/​resou​
rce/​31957​252-​b75b-​41fc-​886d-​4eab8​0504b​2a/​downl​oad/​indig​ena.​pdf.

Segall-Corrêa, A. M., R. Escarilha, M. Sampaio, G. Panigassi, L. 
Maranha, and S. Bergamasio. 2004. Acompanhamento e Avaliação da 
Segurança Alimentar de Famílias Brasileiras: Validação de Metodologia 
e de Instrumento de Coleta de Informação. Urbano/Rural Relatório 
Técnico: Versão Preliminar. Ministério da Saúde: Organização Pan-
Americana da Saúde. https://​livro​s01.​livro​sgrat​is.​com.​br/​op000​
013.​pdf.

Segall-Corrêa, A. M., and L. Marin-Leon. 2009. “A Segurança Alimentar 
no Brasil: Proposição e usos da Escala Brasileira de Medida da 
Insegurança Alimentar (EBIA) de 2003 a 2009.” Segurança Alimentar 
e Nutricional 16, no. 2: 1–19.

Segall-Corrêa, A. M., L. Marin-León, H. Melgar-Quiñonez, and R. 
Pérez-Escamilla. 2014. “Refinement of the Brazilian Household Food 
Insecurity Measurement Scale: Recommendation for a 14-Item EBIA.” 
Revista de Nutrição 27, no. 2: 241–251. https://​www.​scielo.​br/j/​rn/a/​
X9vkr​9sc7W​X8tH8​dcWP8​XPN/?​forma​t=​pdf&​lang=​en.

Szklo, M., and F. J. Nieto. 2014. Epidemiology: Beyond the Basics. Jones 
& Bartlett Publishers.

World Health Organization. 1995. Physical Status: The Use and 
Interpretation of Anthropometry: Report of a WHO Expert Committee. 
WHO. http://​apps.​who.​int/​iris/​bitst​ream/​10665/​​37003/​1/​WHO_​TRS_​
854.​pdf.

World Health Organization. 2008. Indicators for Assessing Infant 
and Young Child Feeding Practices: Part 1: Definitions. World Health 
Organization. https://​iris.​who.​int/​bitst​ream/​handle/​10665/​​44306/​​
97892​41599​290_​eng.​pdf?​seque​nce=​1%​0Ahtt​p://​whqli​bdoc.​who.​int/​
publi​catio​ns/​2008/​97892​41596​664_​eng.​pdf%​5Cnht​tp://​www.​unicef.​
org/​progr​amme/​breas​tfeed​ing/​innoc​enti.​htm%​5Cnht​tp://​innoc​enti15.​
net/​decla​ration.

World Health Organization. 2019. Recommendations for Data Collection, 
Analysis and Reporting on Anthropometric Indicators in Children 
Under 5 Years Old. World Health Organization and the United Nations 
Children's Fund (UNICEF). https://​iris.​who.​int/​bitst​ream/​handle/​
10665/​​324791/​97892​41515​559-​eng.​pdf?​seque​nce=​1.

Zelic, M., A. C. Zema, and E. Moreira. 2021. Genocídio Indígena e 
Políticas Integracionistas: Demarcando a Escrita da Memória. Instituto 
de Políticas Relaionais.

Supporting Information

Additional supporting information can be found online in the Supporting 
Information section. Table S1: Distribution of Indigenous communities 
in Alagoas by region, city, and ethnicity. Study of Nutrition, Health, 
and Food Security of the Indigenous Peoples of Alagoas (ENSSAIA), 
2023. Table S2: Forms used and the respective eligible groups for each. 
ENSSAIA, Alagoas, 2023. Table  S3: Description of the anthropo-
metric measurements, according to the eligibility of each participant. 
ENSSAIA, Alagoas, 2023. 

 20487177, 2025, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.71361, W

iley O
nline L

ibrary on [08/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://iris.who.int/handle/10665/40062
https://www.scielo.br/j/reeusp/a/rFRhbJC69dGGmvYcZyj55JR/?format=html&lang=en
https://www.scielo.br/j/reeusp/a/rFRhbJC69dGGmvYcZyj55JR/?format=html&lang=en
https://www.scielo.br/j/reeusp/a/rFRhbJC69dGGmvYcZyj55JR/?format=html&lang=en
https://openknowledge.fao.org/server/api/core/bitstreams/5277b379-0acb-4d97-a6a3-602774104629/content
https://openknowledge.fao.org/server/api/core/bitstreams/5277b379-0acb-4d97-a6a3-602774104629/content
https://openknowledge.fao.org/server/api/core/bitstreams/5277b379-0acb-4d97-a6a3-602774104629/content
https://www.scielo.br/j/rbsmi/a/hkYz3X7wZbDww7vPVDVT34f/?format=pdf&lang=pt
https://www.scielo.br/j/rbsmi/a/hkYz3X7wZbDww7vPVDVT34f/?format=pdf&lang=pt
https://www.sciencedirect.com/science/article/pii/S0022316623029723
https://www.sciencedirect.com/science/article/pii/S0022316623029723
https://dados.al.gov.br/catalogo/dataset/176ce785-d4fd-47e4-b050-79e2e2aec220/resource/31957252-b75b-41fc-886d-4eab80504b2a/download/indigena.pdf
https://dados.al.gov.br/catalogo/dataset/176ce785-d4fd-47e4-b050-79e2e2aec220/resource/31957252-b75b-41fc-886d-4eab80504b2a/download/indigena.pdf
https://dados.al.gov.br/catalogo/dataset/176ce785-d4fd-47e4-b050-79e2e2aec220/resource/31957252-b75b-41fc-886d-4eab80504b2a/download/indigena.pdf
https://livros01.livrosgratis.com.br/op000013.pdf
https://livros01.livrosgratis.com.br/op000013.pdf
https://www.scielo.br/j/rn/a/X9vkr9sc7WX8tH8dcWP8XPN/?format=pdf&lang=en
https://www.scielo.br/j/rn/a/X9vkr9sc7WX8tH8dcWP8XPN/?format=pdf&lang=en
http://apps.who.int/iris/bitstream/10665/37003/1/WHO_TRS_854.pdf
http://apps.who.int/iris/bitstream/10665/37003/1/WHO_TRS_854.pdf
https://iris.who.int/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%0Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%5Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%5Cnhttp://innocenti15.net/declaration
https://iris.who.int/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%0Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%5Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%5Cnhttp://innocenti15.net/declaration
https://iris.who.int/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%0Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%5Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%5Cnhttp://innocenti15.net/declaration
https://iris.who.int/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%0Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%5Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%5Cnhttp://innocenti15.net/declaration
https://iris.who.int/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%0Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%5Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%5Cnhttp://innocenti15.net/declaration
https://iris.who.int/bitstream/handle/10665/324791/9789241515559-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/324791/9789241515559-eng.pdf?sequence=1

	Study of Nutrition, Health, and Food Security of Indigenous Peoples in the State of Alagoas, Brazil (ENSSAIA): Methodological Aspects
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Data Collection
	2.2   |   Team Training
	2.3   |   Interviewers
	2.4   |   Anthropometrist
	2.5   |   Laboratory Assistant
	2.6   |   Pilot Study
	2.7   |   Eligibility Criteria
	2.8   |   Data Collection Instruments
	2.8.1   |   Household Identification
	2.8.2   |   Family Registration
	2.8.3   |   Demographic, Socioeconomic, and Environmental Characterization
	2.8.4   |   Brazilian Food Insecurity Scale (EBIA) Adapted for Indigenous Populations
	2.8.5   |   Pregnant Women's Health
	2.8.6   |   Prenatal Care Assessment
	2.8.7   |   Health of Children Under 5 Years
	2.8.8   |   Breastfeeding
	2.8.9   |   Evaluation of the National Iron Supplementation Program (PNSF) and the National Vitamin A Supplementation Program (PNSVA)
	2.8.10   |   Assessment of Women's Health
	2.8.11   |   Self-Report Questionnaire (SRQ-20)
	2.8.12   |   Alcohol and Tobacco Screening Test
	2.8.13   |   Elderly Health and Vulnerable Elders Survey-13 (VES-13)
	2.8.14   |   Assessment of Individuals With Disabilities and Genetic Alterations

	2.9   |   Dietary Intake Assessment
	2.9.1   |   24-Hour Dietary Recall (24HR)
	2.9.2   |   Dietary Intake: Vigitel
	2.9.3   |   Markers of Food Consumption From the Ministry of Health
	2.9.4   |   Tea Consumption
	2.9.5   |   Anthropometric Assessment
	2.9.6   |   Blood Pressure Measurement
	2.9.7   |   Biochemical Assessment
	2.9.8   |   Genetic Polymorphism Analysis
	2.9.9   |   Data Consistency Analysis


	3   |   Discussion
	4   |   Conclusion
	Author Contributions
	Acknowledgments
	Funding
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


