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Abstract

Background: Food insecurity is a major expression of racialized territorial and ethnic-racial health inequities in Brazil.
Quilombola communities, Afro-descendant traditional territories, face persistent land, economic, environmental and
institutional disadvantages that may shape household food insecurity severity. Methods: This cross-sectional study
analyzed primary household data collected between April 2023 and February 2024 in seven quilombola communities
in Bahia, Brazil. The analytic sample included 204 household respondents aged 18 years or older with complete
responses to the seven-item Brazilian Food Insecurity Scale adapted for traditional peoples and communities. Food
insecurity was classified as food security, mild, moderate or severe food insecurity. Associations were estimated using
ordered logistic regression with robust standard errors, and the proportional odds assumption was assessed using the
Brant test. Results: Overall, 144 households (70.6%) experienced some level of food insecurity, and 66 (32.4%) were
severely food insecure. No paid work or income-generating activity (OR 1.94; 95% CI 1.12-3.37), being single,
separated, divorced or widowed (OR 1.73; 95% CI 1.03-2.91), and not reporting a religion (OR 2.12; 95% CI 1.10-
4.06) were associated with higher severity. Conclusions: Food insecurity was highly prevalent and patterned by
income-generating opportunities, household arrangements and community-related markers. Religion should be
interpreted as a possible marker of social connection rather than as a direct causal factor. Policies should strengthen
income protection, territorial rights, community-led networks and local food systems.

Keywords: Food insecurity; Quilombola communities; Racial and ethnic health disparities; Health equity;
Structural racism; Brazil

Background

Brazil is home to the largest Afro-descendant population outside the African continent, and the 2022 Census identified
1.32 million quilombola people in the country. Bahia has the largest quilombola population among Brazilian states,
accounting for nearly one third of the national total [1]. Quilombola communities are Afro-descendant traditional
territories whose health conditions are shaped by slavery, incomplete abolition, land dispossession, territorial struggles
and uneven state protection. Although official recognition and certification of quilombola communities have expanded
over time, territorial regularization, infrastructure and access to public policies remain uneven and politically contested

[2].

Food insecurity is not only a nutritional condition. It is also a social, political and racialized expression of unequal
access to income, land, public services, healthy food environments and culturally appropriate food systems. For
research on racial and ethnic health disparities, quilombola food insecurity is a concrete expression of how racialized
territorial arrangements become embodied as health vulnerability. International literature on nutrition and health
disparities has emphasized that structural racism, economic exclusion and unequal food environments shape the
distribution of food insecurity beyond individual choices [3-5].

In quilombola communities, food insecurity intersects with structural racism, environmental racism, institutional
neglect and recent Brazilian debates on food racism and nutricide. These concepts matter because food deprivation is
produced through historically unequal systems rather than through individual failure [6-14]. Environmental racism
has been used in Brazil and internationally to describe the disproportionate exposure of racialized and traditional
communities to inadequate sanitation, territorial dispossession, precarious infrastructure, sacrifice zones and weak
state protection [8-11]. In this sense, food insecurity severity can be read as a marker of racialized health inequity and
not only as a household economic indicator.

The Brazilian Food Insecurity Scale (Escala Brasileira de Inseguranca Alimentar - EBIA) has been widely used to
measure household food insecurity and captures a continuum ranging from concern about food access to severe food
deprivation and hunger [15,16]. For traditional peoples and communities, adaptations of the EBIA have sought to
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incorporate modes of food acquisition, collective practices and territorial specificities that are not fully captured when
food access is understood only through monetary income [17-19].

Evidence from quilombola and other rural communities in Brazil shows high levels of food insecurity and strong links
with poverty, social vulnerability, territorial exclusion, environmental injustice, housing conditions and structural
inequalities [20-25]. However, fewer studies have examined food insecurity as an ordered outcome across severity
categories in quilombola territories. Even fewer have connected food insecurity severity to community-related markers
while explicitly framing quilombola communities as Afro-descendant populations affected by racialized territorial
health disparities.

This study analyzed factors associated with food insecurity severity in households from seven quilombola
communities in Bahia, Brazil. Unlike approaches that collapse food insecurity into a binary outcome, this study
preserved the ordinal structure of the adapted EBIA, allowing the analysis to identify factors associated with increasing
severity rather than only the presence or absence of food insecurity. The study contributes to the racial and ethnic
health disparities literature by examining how social vulnerability and community-related markers are associated with
food insecurity severity in Afro-descendant traditional territories.

Methods
Study design and reporting

This cross-sectional study was conducted in seven quilombola communities in Bahia, Brazil, between April 2023 and
February 2024. The study was reported in accordance with the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) recommendations for observational studies [26].

Setting

The study was conducted in the communities of Dende, Kalemba, Kaonge, Engenho da Praia, Engenho da Ponte and
Engenho da Cruz, located in Cachoeira, and Rio dos Macacos, located in Simoes Filho, Bahia. The communities in
Cachoeira are situated in the Reconcavo region, an area historically shaped by the sugar economy, slavery, Afro-
Brazilian cultural practices, quilombola councils, community-based mobilization and quilombola resistance [27,28].

Rio dos Macacos is located near Salvador and has a long history of territorial conflict, resistance and collective
mobilization. Previous research has described this community as a quilombola territory marked by diasporic
experiences, struggles for land rights, anthropological disputes and socio-environmental vulnerability [29-31].

Participants and sampling

Eligible participants were household respondents aged 18 years or older who had lived in one of the participating
quilombola communities for at least six months. The respondent was identified by household members as the person
responsible for the household, usually a mother, father or another adult household member.

In five communities, fieldwork sought to include all eligible households. In Engenho da Cruz, where the available
census mesh exceeded the area locally recognized as quilombola territory, a spatially structured pseudo-probabilistic
household selection strategy was used. Starting points were defined with the support of local quilombola
representatives, and households were selected at regular spatial intervals. This approach introduced systematic
geographic coverage while acknowledging the absence of a complete formal household listing and the need for
community-guided field procedures. Similar spatial and systematic approaches have been used in development survey
contexts when complete lists are difficult to obtain [32].

To reduce selection bias, field procedures sought broad household coverage in the participating communities and used
community-guided spatial selection where a complete household listing was unavailable. The sample-size calculation
for Engenho da Cruz was performed using StatCalc in Epi Info, considering the estimated finite population, expected
food insecurity prevalence, confidence level, margin of error, design effect and allowance for refusals and losses [33].
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The final sample size was therefore determined by the number of eligible households reached in the participating
communities and by complete responses to the adapted EBIA.

A total of 209 household respondents were interviewed. The final analytic sample included 204 households (97.6%)
with complete responses to the adapted EBIA.

Data collection

Data were collected between April 2023 and February 2024 using a structured questionnaire implemented in REDCap
electronic data capture tools [34]. The instrument contained 18 thematic blocks and 81 items covering household
characteristics, sociodemographic information, health-related behaviors and food insecurity.

Outcome: food insecurity severity

Food insecurity was measured using the Brazilian Food Insecurity Scale adapted for traditional peoples and
communities. The adapted scale includes seven dichotomous items referring to the previous three months. Each
affirmative response was assigned one point, generating a score used to classify households into four ordered
categories: food security (0 affirmative responses), mild food insecurity (1-2 affirmative responses), moderate food
insecurity (3-4 affirmative responses) and severe food insecurity (5-7 affirmative responses) [17-19,35]. The ordered
outcome was coded from 1 to 4, with higher values indicating greater severity of food insecurity.

Explanatory variables

The explanatory variables were selected based on their distribution in the dataset and previous literature on food
insecurity and social vulnerability. They included gender identity, age group, self-declared race/skin color, school
attendance, marital status, religion, paid work or income-generating activity, use of medicinal plants, previous
COVID-19, tobacco use, alcohol consumption and physical activity/exercise.

Statistical analysis

Descriptive analyses were performed using absolute and relative frequencies. Food security categories were compared
across explanatory variables using Pearson's chi-square test or Fisher's exact test, as appropriate.

Because the outcome had a natural order, ordered logistic regression was used to estimate associations with food
insecurity severity [36,37]. Robust standard errors were used. Variables with p values below 0.20 in bivariate analyses
and variables with theoretical relevance were considered in the initial multivariable model. A backward stepwise
procedure was then used to obtain the final model, retaining variables statistically associated with the outcome at
p<0.05.

Missing data were handled by complete-case analysis for each bivariate comparison. The final ordered logistic
regression model included observations with complete information for the variables retained in the model. All
analyzed variables had at least 96.4% completeness, which is above the 90% threshold commonly used in Brazilian
health surveillance data-quality assessments [38].

Results are presented as odds ratios (ORs), p values and 95% confidence intervals (95% CIs). In this model, ORs
greater than 1 indicate higher odds of being in a more severe food insecurity category. For readability, the main
regression table presents ORs, 95% ClIs and p values; ancillary model thresholds are not presented as substantive
epidemiologic estimates. The proportional odds assumption was assessed using the Brant test. Statistical analyses
were conducted in Stata/MP version 17.

Ethics

The study was conducted in accordance with the ethical principles of the Declaration of Helsinki and with Brazilian
National Health Council Resolutions No. 466/2012 and No. 510/2016, which regulate research involving human
participants in Brazil. The broader research project, entitled "Living conditions and health of quilombola communities
in Bahia and Sergipe", was approved by the Research Ethics Committee of the Institute of Collective Health, Federal
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University of Bahia (CEP/ISC/UFBA; CAAE: 53730021.1.0000.5030; Opinion No. 5,809,996). The study was
developed in dialogue with quilombola communities and local councils, respecting autonomy, confidentiality,
informed consent and the strengthening of community-based social technologies. Written informed consent was
obtained from all participants.

Results

Of the 209 household respondents interviewed, 204 (97.6%) completed all adapted EBIA items and were included in
the analysis. Overall, 60 households (29.4%) were classified as food secure, 39 (19.1%) as mildly food insecure, 39
(19.1%) as moderately food insecure and 66 (32.4%) as severely food insecure. Thus, 144 households (70.6%)
experienced some degree of food insecurity.

Food insecurity was unevenly distributed across communities. The highest proportional burdens of any food insecurity
were observed in Engenho da Ponte (84.0%), Dendé (81.8%), Rio dos Macacos (79.3%) and Kalemba (76.5%). Severe
food insecurity was proportionally highest in Rio dos Macacos (65.5%), Engenho da Ponte (44.0%), Engenho da Praia
(37.5%) and Dendé (36.4%) (Table 1). Community-specific percentages should be interpreted cautiously in
communities with small sample sizes, especially Engenho da Praia and Dendé.

Insert Table 1 here

In the descriptive analysis, severe food insecurity was more frequent among cisgender women (56.9%), self-declared
Black respondents (76.9%), respondents aged 40-49 years (28.8%), those not living with a partner (60.0%), those not
reporting a religion (26.2%) and those reporting no paid work or income-generating activity (69.2%) (Table 2).

Insert Table 2 here

In the final ordered logit model, three variables were associated with food insecurity severity (Table 3). Reporting no
paid work or income-generating activity was associated with higher odds of being in a more severe food insecurity
category compared with reporting paid work or income-generating activity (OR 1.94; 95% CI 1.12-3.37; p=0.018).
Being single, separated, divorced or widowed was associated with higher severity compared with being married, living
with a partner or being in a stable union (OR 1.73; 95% CI 1.03-2.91; p=0.036). Not reporting a religion was also
associated with higher food insecurity severity compared with reporting a religion (OR 2.12; 95% CI 1.10-4.06;
p=0.023).

Insert Table 3 here

The Brant test did not indicate violation of the proportional odds assumption for the final model. The global p value
was 0.873, and all variable-specific p values were above 0.05 (Supplementary Table S1).

Supplementary Table S1 is provided after the main tables.
Discussion

This study found a high prevalence and substantial severity of food insecurity among households in seven quilombola
communities in Bahia. More than two thirds of households experienced some level of food insecurity, and nearly one
third were classified as severely food insecure. By preserving the ordinal structure of the adapted EBIA, the analysis
shows that social vulnerability is associated not only with the presence of food insecurity but also with movement
toward more severe categories of deprivation. These findings reinforce that food insecurity in quilombola territories
is not an isolated household condition, but part of a wider pattern of racialized, territorial and community-level health
1mequity.

The magnitude observed in this study is consistent with evidence from quilombola and rural communities in Brazil,
where household food insecurity has been associated with poverty, social inequalities, precarious housing, low
income, limited access to public services and territorial exclusion [20-25]. The findings are also consistent with
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broader Brazilian evidence showing that food and nutritional insecurity is closely correlated with socioeconomic
vulnerability indicators [5].

The association between the absence of paid work or income-generating activity and greater food insecurity severity
is consistent with evidence that income, employment and living conditions are central determinants of household food
access in Brazil [5,20-25]. In quilombola territories, however, income must be interpreted together with historical
exclusion from land rights, infrastructure, labor opportunities and culturally appropriate public policies. When income
is absent or unstable, households may become more dependent on informal support, subsistence activities and
community-based coping strategies.

Marital status was also associated with food insecurity severity. Respondents who were single, separated, divorced or
widowed had higher odds of being in more severe food insecurity categories than those who were married, living with
a partner or in a stable union. This finding may reflect differences in household labor, income pooling, care
arrangements and social support. In communities where older adults and women often sustain extended household
networks, household composition may influence both material resources and the capacity to respond to food shortages.

Not reporting a religion was associated with higher food insecurity severity. This finding should be interpreted
cautiously and should not be read as evidence that religion itself prevents food insecurity. In quilombola communities,
religious belonging may operate as a marker of social connection, community participation, mutual aid and shared
cultural practices. Religious and community networks can create spaces for food sharing, collective care, emotional
support and mobilization in contexts of deprivation. This interpretation is consistent with studies on religious plurality
and cultural belonging in quilombola territories, as well as broader literature on religion, spirituality and health-related
social support [28,39-42].

At the same time, this interpretation requires sensitivity. Quilombola territories are religiously plural, and many
communities maintain Afro-Brazilian, Catholic and evangelical practices within complex histories of cultural
resistance and transformation. In the Reconcavo of Bahia, therapeutic knowledge, medicinal plants, food practices
and religiosity are often articulated through community-based forms of care that should be recognized without
reducing religion to an instrumental policy variable [28,39,40]. From a community health perspective, the key
implication is to strengthen community-led networks, cultural practices and territorial forms of care that may sustain
households in situations of food insecurity.

The findings speak directly to the broader debate on structural and environmental racism as determinants of racial and
ethnic health disparities. Environmental racism has been used in Brazil and internationally to describe the
disproportionate exposure of racialized and traditional communities to inadequate sanitation, territorial dispossession,
precarious infrastructure, sacrifice zones and weak state protection [8-11,43]. These conditions restrict the ability of
quilombola households to produce, access and consume adequate food and contribute to food insecurity as an
embodied expression of racialized territorial inequality.

The study has several strengths. It used primary data collected in quilombola territories, applied an adapted food
insecurity scale for traditional peoples and communities, preserved the ordinal structure of the outcome, tested the
proportional odds assumption and reported the completeness of analyzed variables. It also contributes to the racial and
ethnic health disparities literature by considering community-related markers alongside conventional socioeconomic
variables, while avoiding a purely binary treatment of food insecurity.

Some limitations must be considered. The cross-sectional design does not allow causal inference. The sampling
strategy combined census-like procedures in some communities with spatially structured selection in another, and the
results should not be generalized to all quilombola communities in Brazil. Community-specific estimates, particularly
in communities with small sample sizes, should be interpreted cautiously. Some variables, including religion and paid
work, were measured in broad categories and may not capture the complexity of religious practice, social support,
informal labor or household income. Religion was not a direct measure of community belonging and should be
interpreted only as a community-related marker that may reflect social connection, participation or support in specific
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territorial contexts. Race/skin color was highly homogeneous in the sample, limiting its statistical use in multivariable
models despite its theoretical importance. Finally, residual confounding may remain because variables such as
household size, land access, social assistance benefits and local food production were not included in the final model.

Despite these limitations, the study highlights policy-relevant pathways for advancing food and health equity.
Interventions should not focus only on individual behaviors. They should address income protection, employment
opportunities within or near quilombola territories, land and territorial rights, infrastructure, culturally grounded
community networks and local food systems. These actions are consistent with the Brazilian policy framework for the
health of rural, forest and water populations, with One Health approaches that understand health, food, land, water,
animals and community life as interdependent dimensions of care, and with Afro-centered territorial perspectives on
development and dignity [44-47].

Conclusions

Food insecurity was highly prevalent in the quilombola communities studied and was associated with social
vulnerability and community-related markers. The absence of paid work or income-generating activity, not living with
a partner and not reporting a religion were associated with greater food insecurity severity in these Afro-descendant
traditional territories.

The association with religion should be interpreted as a possible marker of social support and community participation
rather than as a causal effect. Policies to reduce racialized food and health inequities in quilombola territories should
combine income protection, territorial justice, local food production, employment opportunities and support for
community-led networks of care.

References

1. Instituto Brasileiro de Geografia e Estatistica IBGE). Censo 2022: Panorama. 2022.
https://censo02022.ibge.gov.br/panorama/. Accessed 28 May 2024.

2. Fundag¢do Cultural Palmares. Certificagdo quilombola. 2022. https://www.gov.br/palmares/pt-
br/departamentos/protecao-preservacao-e-articulacao/certificacao-quilombola. Accessed 27 Aug 2024.

3. Agurs-Collins T, Alvidrez J, EIShourbagy Ferreira S, Evans M, Gibbs K, Kowtha B, et al. Perspective: Nutrition
Health Disparities Framework: a model to advance health equity. Adv Nutr. 2024;15(4):100194.
https://doi.org/10.1016/j.advnut.2024.100194

4. Patterson JG, Russomanno J, Teferra AA, Jabson Tree JM. Disparities in food insecurity at the intersection of
race and sexual orientation: a population-based study of adult women in the United States. SSM Popul Health.
2020;12:100655. https://doi.org/10.1016/j.ssmph.2020.100655

5. Bezerra MS, Jacob MCM, Ferreira MAF, Vale D, Mirabal IRB, Lyra CO. Food and nutritional insecurity in
Brazil and its correlation with vulnerability indicators. Cien Saude Colet. 2020;25(10):3833-3846.

6. Camara JHR, Varga IVD, Frota MTBA, Silva HPD. Racism and food insecurity: misfortunes of a quilombola
community in the Brazilian Legal Amazon. Cien Saude Colet. 2024;29(3):e16672023. https://doi.org/10.1590/1413-
81232024293.16672023

7. Food and Agriculture Organization of the United Nations. Building resilience for food security and nutrition.
Rome: FAO; 2017.

8. Herculano S. Racismo ambiental, o que € isso? In: Herculano S, Pacheco T, editors. Racismo ambiental: I
Semindrio Brasileiro contra o Racismo Ambiental. Rio de Janeiro: FASE; 2006. p. 21-28.
https://www.professores.uff.br/seleneherculano/wp-content/uploads/sites/149/2017/09/Racismo_3_ambiental.pdf.
Accessed 20 Aug 2024.



O Joy b WN

9. Jesus VS. Racializando o olhar (socioldgico) sobre a satiide ambiental em saneamento da populacido negra: um
continuum colonial chamado racismo ambiental. Saude Soc. 2020;29(2):e180519. https://doi.org/10.1590/S0104-
12902020180519

10. The Lancet Planetary Health. Environmental racism: time to tackle social injustice. Lancet Planet Health.
2018;2(11): e462.

11. Beard S, Freeman K, Velasco ML, Boyd W, Chamberlain T, Latoni A, et al. Racism as a public health issue in
environmental health disparities and environmental justice: working toward solutions. Environ Health. 2024;23(1):8.

12. Cabral MPG, Moreira DDJ, Alves ED, Lima RCD, Bosi MLM. Nutricidio e racismo alimentar na crise
neoliberal e sdciossanitrios da pandemia de COVID-19 no Brasil. Saude Soc. 2024;33(2):e220740pt.

13. Castro FP. Imposi¢ao da fome e racismo alimentar. FASE. 2022. https://fase.org.br/pt/artigos/imposicao-da-
fome-e-racismo-alimentar/. Accessed 17 Sept 2024.

14. Paula F. Apartheid alimentar e o privilégio de comer no Brasil. FASE. 2023.
https://fase.org.br/pt/artigos/apartheid-alimentar-e-o-privilegio-de-comer-no-brasil/. Accessed 17 Sept 2024.

15. Hackett M, Melgar-Quinonez H, Perez-Escamilla R, Segall-Correa AM. Gender of respondent does not affect
the psychometric properties of the Brazilian Household Food Security Scale. Int J Epidemiol. 2008;37(4):766-774.
https://doi.org/10.1093/ije/dyn084

16. Segall-Correa AM, Marin-Leon L. A seguranca alimentar no Brasil: proposicdo e usos da Escala Brasileira de
Medida da Inseguranca Alimentar (EBIA) de 2003 a 2009. Segur Aliment Nutr. 2009;16(2):1-19.

17. Lopes AF, Carvalho MJLN, Aquino NB, Soares ML A, Carvalho SCC, Barros FB. Escala brasileira de
inseguranga alimentar: proposta adaptada para povos e comunidades tradicionais. DEMETRA Aliment Nutr Saude.
2022;17:¢66149.

18. Athila AR, Leite MS. A medida da fome: as escalas psicométricas de inseguranca alimentar e os povos indigenas
no Brasil. Cad Saude Publica. 2020;36(10):e00208019.

19. Silva SDO, Santos SMC, Gama CM, Coutinho GR, Santos MEP, Silva NJ. A Escala Brasileira de Inseguranga
Alimentar no desafio de desvendar iniquidades em grupos interseccionais: debate e agenda de pesquisa. Cad Saude
Publica. 2022;38(10):e00178422.

20. Cherol CCS, Ferreira AA, Salles-Costa R. Social inequalities and household food insecurity in quilombola
communities in Brazil. Rev Nutr. 2021;34:¢200173.

21. Silva EKP, Medeiros DS, Martins PC, Sousa LA, Lima GP, Rego MAS, et al. Inseguranca alimentar em
comunidades rurais no Nordeste brasileiro: faz diferenca ser quilombola? Cad Saude Publica.
2017;33(4):e00005716.

22. Nascimento ECD, Guerra GAD. Do avortado ao comprado: praticas alimentares e seguranca alimentar da
comunidade quilombola do baixo Acaraqui, Abaetetuba, Para. Bol Mus Para Emilio Goeldi Cienc Hum.
2016;11(1):225-241.

23. Coutinho GR, Santos SMC, Gama CM, Silva SO, Santos MEP, Silva NJ. Fatores demogréficos e
socioambientais associados a inseguranga alimentar domiciliar nos diferentes territérios da cidade de Salvador,
Bahia, Brasil. Cad Saude Publica. 2022;38(11):e00280821.

24. Rede Brasileira de Pesquisa em Soberania e Seguranga Alimentar e Nutricional (PENSSAN). II Inquérito
Nacional sobre Inseguranca Alimentar no Contexto da Pandemia da COVID-19 no Brasil. Sdo Paulo: Fundagdo
Friedrich Ebert; 2022.



O Joy b WN

25. Madureira KG, Barsaglini R. The Mata Cavalo/Brazil quilombo and the COVID-19 syndemic: racism and the
right to (r)exist in question. Cien Saude Colet. 2024;29(3):e08322023.

26. Malta M, Cardoso LO, Bastos FI, Magnanini MMF, Silva CMFP. Iniciativa STROBE: subsidios para a
comunicagdo de estudos observacionais. Rev Saude Publica. 2010;44(3):559-565.

27. Santos J, Jovelino RV, Silva GBS. Conselho Quilombola e sua func@o deliberativa no planejamento do estado: o
caso da Bacia e do Vale do Iguape. Bahia Analise Dados. 2018;28(2):178-195.

28. Tavares F, Caroso C, Bossi F, Penaforte T, Morais F. Saberes e fazeres terapéuticos quilombolas: Cachoeira,
Bahia. 2nd ed. Salvador: EDUFBA; 2019.

29. Nunes JC, Moura DO. Vivencias diaspdricas em comunidades quilombolas: empoderamento, autorreflexao e
novas sociabilidades na comunidade Rio dos Macacos. Matrizes. 2016;10(3):203.

30. Santos MMD. O direito quilombola na encruzilhada dos direitos fundamentais: Marinha do Brasil x Quilombo
Rio dos Macacos. Dissertation. Salvador: Universidade Federal da Bahia; 2015.

31. Santos FLA. A questdo da historia e os laudos antropologicos: o caso da comunidade quilombola Rio dos
Macacos (BA). Vivencia Rev Antropol. 2020;1(55).

32. Maduekwe E, De Vries WT. Random spatial and systematic random sampling approach to development survey
data: evidence from field application in Malawi. Sustainability. 2019;11(24):6899.
https://doi.org/10.3390/su11246899

33. Centers for Disease Control and Prevention. StatCalc: statistical calculators [Internet]. Atlanta: CDC; 2024 [cited
2026 Apr 9]. Available from: https://www.cdc.gov/epiinfo/user-guide/statcalc/statcalcintro.html

34. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap): a
metadata-driven methodology and workflow process for providing translational research informatics support. J
Biomed Inform. 2009;42(2):377-381. https://doi.org/10.1016/.jbi.2008.08.010

35. Santos LP, Lindemann IL, Motta JVS, Mintem G, Bender E, Gigante DP. Proposal of a short-form version of the
Brazilian Food Insecurity Scale. Rev Saude Publica. 2014;48(5):783-789.

36. Long JS, Freese J. Regression Models for Categorical Dependent Variables Using Stata. College Station: Stata
Press; 2001.

37. Abreu MNS, Siqueira AL, Caiaffa WT. Regressao logistica ordinal em estudos epidemiologicos. Rev Saude
Publica. 2009;43(1):183-194.

38. Silva GDM, Bartholomay P, Cruz OG, Garcia LP. Avalia¢do da qualidade dos dados, oportunidade e
aceitabilidade da vigilancia da tuberculose nas microrregides do Brasil. Cien Saude Colet. 2017;22(10):3307-3319.

39. Tavares F, Caroso C. Tradi¢do e conversao religiosa em quilombos: cotejando produgdo bibliografica e notas de
pesquisa. Relig Soc. 2024;44(1):e440109.

40. Smith F, Fernandes de Quadros KDP. Pode um poeta negro falar?: notas sobre fe, cultura e religiio na poesia
quilombola amazo6nica de Rosalvo Farias. Interdiscip Rev Estud Lingua Lit. 2023;39:127-142.

41. Meng Q, Zhang X, Shi R, Liao H, Chen X. Correlation between religion and hypertension. Intern Emerg Med.
2019;14(2):209-237.

42. Aggarwal S, Wright J, Morgan A, Patton G, Reavley N. Religiosity and spirituality in the prevention and
management of depression and anxiety in young people: a systematic review and meta-analysis. BMC Psychiatry.
2023;23(1):729.



O Joy b WN

43. Rodin P. Interseccionalidade em uma zona de sacrificio do capital: a experiencia de mulheres negras,
quilombolas e marisqueiras da Ilha de Mare, Baia de Todos os Santos, Bahia, Brasil. Rev Bras Estud Urbanos Reg.
2021;23.

44. Brasil, Ministério da Sadde. Politica Nacional de Sadde Integral das Popula¢des do Campo e da Floresta.
Brasilia: Ministério da Saude; 2011.

45. Ministério da Saide. Uma S¢6 Saude. 2024. https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/u/uma-so-
saude. Accessed 30 Sept 2024.

46. Lacerda RDS, Silva GM. Desafios para a construg@o do conceito afrocentrado de desenvolvimento em
comunidades quilombolas no Brasil. Desenvolv Meio Ambiente. 2018;45.

47. Santos AB. A terra d4, a terra quer. Sdo Paulo: Ubu Editora; 2023.

Statements and Declarations

Funding: This study is part of the broader research project "Living conditions and health of quilombola communities
in Bahia and Sergipe", funded by the Fundacdo de Amparo & Pesquisa do Estado da Bahia (FAPESB), under
Grant/Award No. PET0002/2021. The funder had no role in the study design, data collection, data analysis, data
interpretation, writing of the manuscript, or decision to submit the article for publication.

Competing interests: The authors declare that they have no competing interests.

Ethics approval: The study was conducted in accordance with the ethical principles of the Declaration of Helsinki
and with Brazilian National Health Council Resolutions No. 466/2012 and No. 510/2016, which regulate research
involving human participants in Brazil. The broader research project, entitled "Living conditions and health of
quilombola communities in Bahia and Sergipe", was approved by the Research Ethics Committee of the Institute of
Collective Health, Federal University of Bahia (CEP/ISC/UFBA; CAAE: 53730021.1.0000.5030; Opinion No.
5,809,996).

Consent to participate: Written informed consent was obtained from all participants.

Consent for publication: Not applicable. The manuscript does not contain individual-level identifying information,
images or case details.

Availability of data and materials: The datasets used and analyzed during the current study are not publicly
available due to ethical and institutional restrictions involving research with traditional communities. They
may be made available from the corresponding author on reasonable request and subject to approval by the
responsible research team and applicable ethics requirements.

Authors' contributions: WAFN contributed to study conception, data interpretation, manuscript consolidation and
drafting. GM, RABL, TPL, LAS, JIMG, JCF and JSN contributed to interpretation of findings and critical revision of
the manuscript. JSN coordinated the broader research project. All authors read and approved the final manuscript.

Tables

Table 1. Food insecurity severity by quilombola community, Bahia, Brazil, April 2023 to February 2024
(n=204).

GOt Total n Food security Mild FI Moderate FI Severe FI
y n (%) n (%) n (%) n (%)

Overall 204 60 (29.4) 39 (19.1) 39 (19.1) 66 (32.4)

Quilombo Rio

dos Macacos 29 6(20.7) 1(3.4) 3(10.3) 19 (65.5)

Quilombo

Kaonge 18 11(61.1) 4(22.2) 1 (5.6) 2(11.1)
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Communit Total n Food security Mild FI Moderate FI Severe FI
y n (%) n (%) n (%) n (%)

Quilombo Dendé 1 2 (18.2) 2 (18.2) 3(27.3) 4(36.4)

Quilombo

Kalemba 17 4(23.5) 3(17.6) 5(29.4) 5(29.4)

Quilombo

Engenho da Ponte 25 4(16.0) 6 (24.0) 4 (16.0) 11 (44.0)

Quilombo

Engenho da Praia 8 2(25.0) 3(375) 0(0.0) |3(@37.5)

Quilombo 23

Engenho da Cruz 96 31323 20 (20.8) 24.0) 22 (22.9)

Note: Percentages are row percentages within each community, except the overall row, which refers to the total
analytic sample. FI = food insecurity. Community-specific percentages should be interpreted cautiously where

sample sizes are small.

Source: Authors' own elaboration based on primary household survey data collected in seven quilombola

communities in Bahia, Brazil, April 2023 to February 2024.

Table 2. Core respondent characteristics by food security status, Bahia, Brazil, April 2023 to February 2024

(n=204).

Food Mild food M(;.derate Severe food
Attributes security insecurity . OOd. insecurity p-value

n (%) n (%) insecurity n (%)

n (%)
Gender identity 0.382
Cisgender man 24 (40.0) 12 (30.8) 10 (25.6) 27 (41.5)
Cisgender woman 36 (60.0) 27 (69.2) 28 (71.8) 37 (56.9)
Trans woman/trans man/other 0 (0.0) 0 (0.0) 1(2.6) 1(1.5)
Age group 0.323
18-29 years 6 (10.0) 13 (33.3) 6 (15.4) 9 (13.6)
30-39 years 11 (18.3) 4 (10.3) 7(17.9) 14 (21.2)
40-49 years 14 (23.3) 7(17.9) 8 (20.5) 19 (28.8)
50-59 years 9 (15.0) 5(12.8) 6 (15.4) 10 (15.2)
>=60 years 20 (33.3) 10 (25.6) 12 (30.8) 14 (21.2)
Race/skin colour 0.205
White 0 (0.0) 0(0.0) 2(5.1) 3 (4.6)
Black 44 (73.3) 35 (89.7) 27 (69.2) 50 (76.9)
Brown/mixed race 15 (25.0) 4 (10.3) 10 (25.6) 10 (15.4)
Asian/yellow 0 (0.0) 0(0.0) 0(0.0) 1(1.5)
Does not know 1(1.7) 0 (0.0) 0(0.0) 1(1.5)
Attended school 0.223
No 4(6.7) 7(17.9) 7(17.9) 10 (15.6)
Yes 56 (93.3) 32 (82.1) 32 (82.1) 54 (84.4)
Marital status 0.141
ﬁ?gfdﬂwmg with partner/stable | 3¢ 600 | 21 (53.8) 18 (46.2) 26 (40.0)
Single/separated/divorced/widowed 24 (40.0) 18 (46.2) 21 (53.8) 39 (60.0)
Reports a religion 0.151
No 7 (11.7) 7 (18.9) 5(12.8) 17 (26.2)
Yes 53 (88.3) 30 (81.1) 34 (87.2) 48 (73.8)
Pal.d yvork/mcome- generating 0.066
activity
No 29 (49.2) 20 (52.6) 26 (68.4) 45 (69.2)
Yes 30 (50.8) 18 (47.4) 12 (31.6) 20 (30.8)
11
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Note: p-values were estimated using Pearson's chi-square test or Fisher's exact test, as appropriate. The table presents
core variables used to describe social vulnerability and community-related markers; some categories may not sum to
204 because of missing values.

Source: Authors' own elaboration based on primary household survey data collected in seven quilombola
communities in Bahia, Brazil, April 2023 to February 2024.

Table 3. Ordered logistic regression for food insecurity severity, Bahia, Brazil, April 2023 to February 2024.

Variables OR 95% CI p-value
No paid work/income-generating activity 1.94 1.12-3.37 0.018
Single/separated/divorced/widowed 1.73 1.03-2.91 0.036
Does not report a religion 2.12 1.10-4.06 0.023

Note: OR = odds ratio; CI = confidence interval. ORs greater than 1 indicate higher odds of being in a more severe
food insecurity category. The reference categories were paid work/income-generating activity, married/living with
partner/stable union, and reporting a religion. Model cut points are not shown because they are ancillary thresholds
rather than substantive epidemiologic estimates.

Source: Authors' analysis based on primary household survey data collected in seven quilombola communities in
Babhia, Brazil, April 2023 to February 2024.

Supplementary Table S1. Brant test for the proportional odds assumption in the final model.

Exposure variables Prob > chi-square
No paid work/income-generating activity 0.631
Single/separated/divorced/widowed 0.917
Does not report a religion 0.552
Overall test 0.873

Note: A p-value above 0.05 suggests that the proportional odds assumption was not violated.

Source: Authors' analysis based on primary household survey data collected in seven quilombola communities in
Bahia, Brazil, April 2023 to February 2024.
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