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Resumo

Objetivo: Avaliar a prevaléncia de experiéncia de carie dentéria, defeitos de desenvolvimento do esmalte
(DDE) e placa visivel em criancas de duas comunidades tradicionais no Brasil, e examinar fatores
sociodemograficos, dietéticos e clinicos associados. Método: Estudo transversal realizado com 40 criancas
(<18 anos) de duas comunidades tradicionais do estado de Sergipe, Brasil. Os exames bucais foram
conduzidos por examinadores calibrados, seguindo protocolos padronizados da Organizacdo Mundial da
Satde (OMS). Dados sociodemograficos, dietéticos e clinicos foram obtidos por meio de entrevistas
estruturadas com os cuidadores. Foi definido um desfecho composto pela presenca de experiéncia de carie
dentaria, DDE e/ou placa dental visivel. A regressdo de Poisson com variancia robusta foi utilizada para
identificar fatores associados. Resultado: No total, 65% das criangas apresentaram experiéncia de carie
dentéaria, DDE e/ou presenga de placa visivel. Os preditores significativos incluiram comorbidades clinicas
(Razdo de Prevaléncia ajustada [RPaj]: 1,77; IC95%: 1,30-2,42), amamentacao por mais de 12 meses (RPaj:
1,64; 1C95%: 1,10-2,44), consumo de menos de trés refeigdes didrias (RPaj: 1,73; 1C95%: 1,04-2,87) e
ingestdo de farinha de mandioca (RPaj: 1,83; 1C95%: 1,04-3,25). Conclusido: Criancas de comunidades
tradicionais apresentaram elevada carga de condi¢des bucais adversas, refletindo vulnerabilidade social e
inseguranca alimentar. Esses achados reforcam a necessidade de estratégias preventivas precoces e
culturalmente adequadas, com foco em higiene bucal e nutrigao.

Descritores: Carie dentaria; defeitos do esmalte dentario; placa dentaria; comunidades quilombolas;

populagdo rural.
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Objective: To assess the prevalence of dental caries experience, developmental defects of enamel (DDE), and
visible plaque in children from two traditional communities in Brazil, and examine associated
sociodemographic, dietary, and clinical factors. Method: A cross-sectional study was conducted with 40
children (<18 years) from two traditional communities in Sergipe, Brazil. Oral examinations were performed
by calibrated examiners using World Health Organization (WHO) standard protocols. Sociodemographic,
dietary, and clinical data were obtained through structured interviews with caregivers. A composite outcome
was defined as the presence of dental caries experience, DDE, and/or visible plaque. Poisson regression with
robust variance was used to identify associated factors. Result: Overall, 65% of children presented dental
caries experience, DDE, and/or visible plaque. Significant predictors included clinical comorbidities (adjusted
Prevalence Ratio [aPR]: 1.77; 95% CI: 1.30-2.42), breastfeeding >12 months (aPR: 1.64; 95% CI: 1.10-2.44),
<3 daily meals (aPR: 1.73; 95% CI: 1.04-2.87), and cassava flour consumption (aPR: 1.83; 95% CI: 1.04—
3.25). Conclusion: Children from traditional communities showed a high burden of oral conditions, reflecting
social vulnerability and food insecurity. These findings highlight the need for early, culturally appropriate
preventive strategies focused on oral hygiene and nutrition.

Descriptors: Dental caries; developmental defects of enamel; dental plaque; quilombola communities; rural

population.

INTRODUCTION

Oral health is an integral component of general health, influencing essential physiological functions such as
mastication, speech, and swallowing, as well as psychosocial dimensions including self-esteem, social
engagement, and quality of life!2. Despite its relevance, oral diseases remain among the most prevalent yet
neglected global health challenges, disproportionately affecting children and adolescents in socially
vulnerable settings!?.

In low- and middle-income countries such as Brazil, social, economic, and geographic disparities significantly
shape the distribution and severity of oral health outcomes?. The cumulative effects of environmental
adversity, intergenerational inequities, and the erosion of traditional knowledge systems exacerbate these

conditions, reinforcing a syndemic relationship between oral diseases and broader social determinants of
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health?. Children and adolescents residing in rural and remote territories often encounter structural barriers to
preventive and curative oral healthcare’. These inequities are particularly evident among traditional
communities—such as Quilombola'? and Riverine* populations—who remain historically marginalized and
underrepresented in public health surveillance and policy frameworks.

Quilombola communities are formed by descendants of African people who escaped slavery and established
autonomous settlements, while Riverine communities inhabit floodplain regions and maintain livelihoods
based on fishing, extractivism, and subsistence agriculture®*. Both are officially recognized as traditional
peoples and communities under Brazilian legislation, which acknowledges their distinct cultural, social, and
territorial characteristics®*. However, these populations continue to experience structural disadvantages,
including poverty, low levels of formal education, limited sanitation infrastructure, and restricted access to
health services—all of which are associated with worse oral health conditions*3. Despite the growing body of
research on oral health inequalities in Brazil, few epidemiological studies have specifically addressed
Quilombola and Riverine children, leaving critical knowledge gaps regarding their oral health conditions and
related determinants.

Although national epidemiological surveys® in Brazil have shown a reduction in the prevalence of dental caries
among schoolchildren—from 69.0% in 2003 to 36.9% in 2023—these aggregated figures often obscure
profound regional and social disparities. The lack of disaggregated data on traditional communities
perpetuates their invisibility in national health agendas and hampers the implementation of targeted
interventions.

May children and adolescents from Quilombola and Riverine communities would present a higher prevalence
of oral diseases, influenced by socioeconomic disadvantages, dietary practices, and limited access to health
services. Considering the hypothesis above, this study aimed to estimate the prevalence of oral conditions,
namely dental caries, visible plaque, and developmental defects of enamel, among children and adolescents
from traditional communities in Northeastern Brazil and to examine their associations with sociodemographic,
dietary, and clinical factors. By providing original epidemiological evidence, the findings are intended to
inform culturally and territorially responsive public health strategies, thereby contributing to a more equitable

and inclusive approach to oral health.
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METHOD
Study Design and Setting

A cross-sectional study was conducted between June and July 2024 in two traditional communities in the state
of Sergipe, Northeastern Brazil: one Quilombola community known as Maloca and one Riverine community
located in the Mem de Sé Island (Figure 1). The study protocol was approved by the institutional research
ethics committee (Protocol No. 6.749.815), and informed consent was obtained from legal guardians. The

manuscript follows the STROBE reporting guidelines for cross-sectional studies’.
Participant Selection and Eligibility Criteria

Children and adolescents (<18 years) residing permanently in the study communities were included, selected
via convenience sampling. Although non-probabilistic, this approach enabled the investigation of oral health
conditions in underrepresented populations. Recruitment was supported by home visits and local leadership
engagement. Some refusals and losses occurred because certain families reported difficulties traveling to the
data collection site, while others could not be included due to the absence of a legal guardian to authorize the
examinations, either for personal reasons or because they were caring for other family members. This
represents an inherent limitation of convenience sampling. Exclusion criteria included orthodontic appliance

use, clinical diagnosis of amelogenesis imperfecta, or systemic conditions limiting examination.
Data Collection

Sociodemographic data were obtained from parents or guardians via structured interviews and included age,
number of siblings, household income, caregiver education, and access to treated water. Health-related
variables comprised prematurity, history of infectious diseases, anemia, neurological or psychiatric conditions,

breastfeeding duration, previous dental consultations, and frequency of toothbrushing.

Dietary habits were assessed using a structured questionnaire adapted to reflect regionally consumed foods,
including staple items such as rice, beans, beef, pork, fish, vegetables, fruits, milk, cheese, and cassava flour.
There is no seasonal influence on dietary patterns in these communities, as food availability remains stable
throughout the year. The intake of cariogenic foods—those rich in fermentable carbohydrates and associated
with dental caries—was also assessed, covering items such as sugar-sweetened beverages, filled or sweetened

biscuits, candies, and bread.??
Oral Health Assessment

Oral examinations were performed by two calibrated examiners (Kappa = 0.714; p < 0.001) using protocols
recommended by the World Health Organization [8] under natural lighting, with the aid of wooden spatulas,

and using appropriate personal protective equipment (PPE). Clinical assessments included the DMFT/dmft
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indices (decayed, missing, and filled teeth), visual inspection for developmental defects of enamel (DDE), and

presence of visible dental plaque.

The DMFT index® was used to assess dental caries experience in permanent teeth, while the dmft index was

applied to primary teeth. The assessment criteria were as follows:

e Decayed (D): Teeth with visible cavitation, undermined enamel, soft tissue response to probing, or
extensive crown destruction due to caries.

e Missing (M): Teeth lost due to caries; in the primary dentition, only when loss was not attributable to
physiological exfoliation.

e Filled (F): Teeth with restorations and no clinical signs of active lesions, including those restored for

non-cariogenic reasons.

The prevalence of DDE was assessed using the DDE Index!?, which characterizes the presence, location, and
extent of enamel defects, as well as their combinations. Defects were classified as follows: demarcated opacity
(well-defined borders), diffuse opacity (altered translucency without clear borders), and hypoplastic defects
(quantitative loss of enamel). Amelogenesis imperfecta was not collected, since this condition could

compromise the accuracy of DDE identification and classification.

Visible plaque was assessed to estimate biofilm accumulation, a proxy for oral hygiene and caries risk!'.
Participants were instructed not to brush teeth immediately prior to examination. All surfaces (buccal,
lingual/palatal, and occlusal) were inspected for whitish/yellowish deposits near the gingival margin. Results

were recorded as presence or absence of visible plaque on each tooth.

Statistical Analysis

Prevalence ratios (PRs) and 95% confidence intervals (Cls) were calculated using the Clopper-Pearson
method. Poisson regression models with robust variance estimators were employed to identify factors
associated with a composite oral health outcome, defined as the presence of at least one of the following
conditions: dental caries, DDE, or visible plaque. The analytical strategy comprised univariate, full
multivariate, and stepwise selection models. Univariate analyses provided crude PRs and 95% Cls for each
independent variable. In the full model, all covariates were included, and multicollinearity was assessed using
the Variance Inflation Factor (VIF); variables with VIF >5 were excluded. Adjusted PRs and 95% Cls were
then estimated to assess independent associations. A stepwise backward selection approach was applied to
refine the model, retaining variables with p<0.20 in the full model. A significance threshold of p<0.05 was
adopted for the final model. Sex and age group were included a priori to account for potential confounding.

All analyses were performed using R software (version 4.5.1) using the following packages: sandwich and
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Imtest for Poisson regression with robust variance, car for multicollinearity (VIF), epiR for prevalence

estimates, and dp/yr for data handling.

RESULT

A total of 40 children participated in the study, corresponding to approximately 45% of the population aged
<18 years (n = 89) in the two communities. The median age was 7.5 years with a simple size of 7.99 + 4.54
years, and 65% were male. Pre-existing clinical conditions—such as prematurity, infectious diseases, anemia,
or neurological/psychiatric disorders—were reported in 25% of participants. Most families (87.5%) reported
a monthly income of less than two minimum wages, 57.5% of guardians had nine or fewer years of schooling,

and 37.5% of children resided in households without access to treated water (Table 1).

All participants consumed cariogenic foods. Staples included rice (100%), beans (95%), meat or fish (100%),
vegetables (72.5%), fruits (77.5%), milk (87.5%), cheese (70%), and cassava flour (80%). The median daily
meal frequency was 3.0 (interquartile range [IQR]: 3.0-5.0), and over half of the children (55%) consumed
three or fewer meals per day. The median duration of breastfeeding was 8.0 months (IQR: 6.0—12.0), with
22.5% breastfed beyond 12 months. Additionally, 20% of the children brushed their teeth less than twice daily,

and an equal proportion had never undergone a dental consultation.

The overall mean DMFT/dmft index was 1.4 (£2.3), with a median of 0.0 (interquartile range: 0.0-2.0). Dental
caries experience was observed in 45.0% of participants (95% CI: 29.3-61.5), and visible plaque was present
in 47.5% (95% CI: 31.5-63.9). Developmental defects of enamel (DDE) were identified in 10.0% (95% CI:
2.8-23.7), including two cases of diffuse opacity, one of demarcated opacity, and one presenting both types.

Overall, 65.0% (95% CI: 48.3—79.4) exhibited at least one of the assessed oral health outcomes.

Several variables were excluded from the regression analysis due to insufficient variability. The universal
consumption of cariogenic foods, rice, and meat/fish precluded their inclusion, while access to treated water
was excluded due to perfect collinearity with community type. In the adjusted model, a higher prevalence of
adverse oral health outcomes was associated with pre-existing clinical conditions (adjusted PR = 1.77; 95%
CI: 1.30-2.42; p < 0.001), breastfeeding beyond 12 months (adjusted PR = 1.64; 95% CI: 1.10-2.44; p =
0.015), consumption of three or fewer meals per day (adjusted PR = 1.73; 95% CI: 1.04-2.87; p=0.034), and
frequent cassava flour intake (adjusted PR = 1.83; 95% CI: 1.04-3.25; p = 0.038) (Table 2).

DISCUSSION
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This study identified a substantial burden of oral health problems among children from traditional
communities investigated in this study, in Northeastern Brazil. Despite low overall DMFT/dmtft scores, two-
thirds of participants presented at least one oral health adverse condition, such as dental caries, DDE or visible
plaque. To better capture this multifactorial burden, these conditions were analyzed as a composite outcome,
since they are interrelated and reflect hygiene practices, food insecurity, and broader health vulnerabilities.
These outcomes reflect underlying systemic inequities that shape oral health in marginalized populations—a
perspective consistent with findings from previous studies conducted in similar settings, which have linked
such challenges to structural disadvantages and cultural barriers that limit access to preventive and curative
services>* 1216, When compared with SB Brasil 2023, which reported mean dmft of 2.56 and DMFT of 1.99
among children living in the countryside of the Northeastern region, the values observed in this study highlight
persistent disparities affecting Quilombola and Riverine communities!’. Few epidemiological investigations

have focused specifically on these populations, reinforcing the originality and relevance of the present study®.

Despite the existence of public health policies aimed at expanding access to healthcare for riverine and
traditional populations in Brazil, such as the Unidade Basica de Satide Fluvial (UBSF) and the Equipe de
Satde da Familia Ribeirinha (eSFR), which were designed to reduce geographic and social barriers by
delivering primary care directly to riverine territories, these initiatives are not uniformly implemented.
According to Ordinance GM/MS No. 8,114 of September 16, 2025, none of the municipalities in the state of
Sergipe were covered by these services, which may help explain the persistent barriers to healthcare access
observed in the studied communities'®. In addition, the oral health disparities observed among Quilombola
children should be interpreted within the context of structural racism in Brazil, which has historically placed
Black populations at social, economic, and territorial disadvantage. These structural inequities limit access to
education, sanitation, and healthcare services and contribute to poorer oral health outcomes, beyond individual

behaviors, among traditional Afro-descendant communities.*>

Among the contributing factors, dietary patterns were key determinants. The universal consumption of
cariogenic foods and limited meal frequency suggest nutritional insecurity. While the frequency of
carbohydrate intake is a well-established determinant of caries development, irregular meal patterns may
exacerbate acidogenic challenges throughout the day, especially in the context of high exposure to refined
starches and sugars!’. Moreover, nutritional deficiencies, common in low-income contexts, can also impair

enamel development and immune defense, increasing susceptibility to DDE and caries .

Cassava flour, a dietary staple in these communities, may also play a role in dental caries development.
Although considered non-cariogenic in its natural form, it is commonly consumed with added sugars in this
geographic region. When hygiene is inadequate, frequent intake may exacerbate biofilm formation and

demineralization?. Breastfeeding practices were another contributing factor. While exclusive breastfeeding

21-22

in early infancy is protective='-**, continuation beyond 12 months without adequate oral hygiene may increase

caries risk, particularly when combined with nighttime bottle-feeding of sugar-containing formulas?*24,



SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.14948

Integrating oral hygiene counseling into breastfeeding support programs may offer a feasible preventive

strategy.

Pre-existing clinical conditions—such as prematurity, anemia, and neurodevelopmental disorders—also
emerged as strong predictors of poor oral health. These conditions affect enamel integrity, saliva production,
and immune function?®, and may further limit access to dental care due to caregiving demands or physical
impairments. In addition, the high prevalence of visible plaque in this pediatric population reflects hygiene-
related vulnerabilities, including inadequate brushing techniques, absence of fluoridated toothpaste, irregular
routines, and lack of adult supervision—factors commonly observed in socioeconomically disadvantaged

settings.

Although public policies such as Ordinance No. 822/GM/MS allocate resources to Quilombola communities,
significant challenges remain. Afro-descendant populations in Brazil, including those in urban areas,
frequently face inadequate housing and limited access to public services, reflecting deep-rooted structural
inequities. In remote communities like Ilha Mem de Sa, geographic isolation further restricts access to
healthcare and sanitation. Addressing these disparities requires multisectoral strategies targeting structural
determinants of health. Preventive initiatives like the School Health Program® should be reinforced through
culturally sensitive approaches that incorporate community participation and traditional knowledge. Schools
can serve as key platforms for health promotion, offering oral hygiene education, supplies, and early detection

of health needs.

Some limitations should be considered when interpreting these findings. The use of convenience sampling
and the restricted number of participants limit the external validity of the results. Although the findings provide
relevant insights into the oral health conditions of the communities studied, they should not be generalized to
all Quilombola or Riverine populations. Local socioeconomic, cultural, and geographic characteristics may

vary substantially across traditional communities in Brazil, reinforcing the need for context-specific analyses.

CONCLUSION

Children from traditional communities, investigated in this study, in Northeastern Brazil face a high
prevalence of dental caries, enamel defects, and visible plaque, driven by poverty, inadequate nutrition, and
insufficient oral hygiene. Addressing these disparities requires early, sustained, and culturally appropriate
interventions focused on health education, hygiene practices, and food security. Future studies with larger
samples and longitudinal designs are encouraged to confirm these findings and to assess the long-term effects

of preventive and educational interventions among children from traditional communities in Brazil.
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Table 1. Sociodemographic, clinical, dietary, and oral hygiene characteristics of children from traditional

communities in Northeast Brazil

. Total

Variables
(n =40)

Age (years) * 7.5(5.0-12.0)
Sex

Male 26 (65.0%)

Female 14 (35.0%)
Pre-existing Clinical Conditions 10 (25.0%)

Prematurity 3 (7.5%)

Infectious Diseases (! 2 (5.0%)

Iron-Deficiency Anemia 5(12.5%)

Neurological/Psychiatric Disorders (2) 2 (5.0%)

Guardian's Education Level
>9years
<9vyears
Monthly Household Income
> 2 Minimum Wages
<2 Minimum Wages
Number of Siblings
Only One Sibling
> 2 Siblings
Treated Water at Home
Daily Number of Meals
More than 3 Meals
Up to 3 Meals
Daily Cariogenic Food Consumption
No
Yes
Rice Consumption
No
Yes
Bean Consumption
No
Yes
Meat / Fish Consumption
No
Yes
Vegetable Consumption
No
Yes
Fruit Consumption
No
Yes
Milk Consumption
No
Yes
Cheese Consumption
No
Yes
Cassava Flour Consumption
No
Yes
Breastfeeding Duration (months) *
Up to 12 months
More than 12 months
Daily Toothbrushing Frequency
> 2 Brushings
< 2 Brushings
Dental Consultation
No
Yes

17 (42.5%)
23 (57.5%)

5(12.5%)
35 (87.5%)

19 (47.5%)
21 (52.5%)
25 (62.5%)

18 (45.0%)
22 (55.0%)

0 (0.0%)
40 (100.0%)

0 (0.0%)
40 (100.0%)

2 (5.0%)
38 (95.0%)

0 (0.0%)
40 (100.0%)

11 (27.5%)
29 (72.5%)

9 (22.5%)
31(77.5%)

5(12.5%)
35 (87.5%)

12 (30.0%)
28 (70.0%)

8 (20.0%)
32 (80.0%)
8.0 (6.0 12.0)
31 (77.5%)

9 (22.5%)

32 (80.0%)
8 (20.0%)

8 (20.0%)
32 (80.0%)

*Median (Q1-Q3)
(1) Toxoplasmosis, Leishmaniosis.
(2) Cerebral Palsy



SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.14948

Table 2. Poisson regression analysis with robust variance for predictors of dental caries experience, visible plaque, and developmental enamel defects among children
from traditional communities in Northeast Brazil

Multivariate Analysis

Variables Total Outcomes of Interest Univariate Analysis Adjusted Full Model Adjusted Stepwise Model
Yes No PR (Cl 95%) p-value PR (Cl 95%) p-value PR (Cl 95%) p-value

Community

Riverine 25 14 (56.0%) 11 (44.0%)

Quilombola 15 12 (80.0%) 3(20.0%) 1.43 (0.93 - 2.20) 0.104
Sex

Female 14 8(57.1%) 6 (42.9%)

Male 26 18 (69.2%) 8 (40.8%) 1.21(0.72 - 2.04) 0.470 0.97 (0.54 —1.71) 0.907
Pre-existing Clinical Conditions

No 29 16 (55.2%) 13 (44.8%)

Yes 11 10 (90.9%) 1(9.1%) 1.65 (1.13 — 2.40) 0.009 2.08 (1.21 - 3.60) 0.009 1.77 (1.30 - 2.42) <0.001
Guardian's Education Level

> 9 years 17 11 (64.7%) 6 (35.3%)

< 9years 23 15 (65.2%) 8(34.8%) 1.01 (0.64 - 1.60) 0.973 0.92 (0.55-1.55) 0.754
Monthly Household Income

> 2 Minimum Wages 5 4 (80.0%) 1(20.0%)

< 2 Minimum Wages 35 22 (62.9%) 13 (37.1%) 0.79 (0.47 - 1.30) 0.351 0.68 (0.32 —1.44) 0.315
Number of Siblings

Only One Sibling 19 11 (57.9%) 8 (42.1%)

2 2 Siblings 21 15 (71.4%) 6 (28.6%) 1.23(0.77 -1.97) 0.380 1.40 (0.87 - 2.24) 0.162
Daily Number of Meals

More than 3 Meals 18 9 (50.0%) 9 (50.0%)

Up to 3 Meals 22 17 (77.3%) 5(22.7%) 1.55(0.92 - 2.58) 0.097 1.81(0.88 -3.73) 0.108 1.73 (1.04 - 2.87) 0.034
Vegetable Consumption

No 11 6 (54.5%) 5 (45.5%)

Yes 29 20 (69.0%) 9 (31.0%) 1.26 (0.70 - 2.29) 0.438 1.43 (0.63 — 3.24) 0.391

Fruit Consumption
No 9 6 (66.7%) 3(33.3%)
Yes 31 20 (64.5%) 11 (35.5%) 0.97 (0.57 - 1.65) 0.904 1.19(0.54 - 2.63) 0.672
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Milk Consumption
No

Yes
Cheese Consumption
No
Yes
Cassava Flour Consumption
No
Yes
Breastfeeding Duration
Up to 12 months
More than 12 months
Daily Toothbrushing Frequency
> 2 Brushings
< 2 Brushings
Dental Consultation
No

Yes

5
35

12

28

32

31

32

32

4 (80.0%)
22 (62.9%)

6 (50.0%)
20 (71.4%)

4 (50.0%)
22 (68.8%)

18 (58.1%)
8 (88.9%)

22 (68.8%)
4 (50.0%)

3(37.5%)

23 (71.9%)

1 (20.0%)
13 (37.1%)

6 (50.0%)
8 (28.6%)

4(50.0%)
10 (31.2%)

13 (41.9%)
1(11.1%)

10 (31.2%)
4 (50.0%)

5 (62.5%)

9(28.1%)

0.79 (0.47 — 1.30)

1.43 (0.77 - 2.63)

1.38 (0.66 — 2.86)

1.53(1.05-2.23)

0.73(0.35-1.51)

1.92 (0.76 — 4.81)

0.351

0.254

0.393

0.027

0.393

0.166

1.58 (0.85 — 2.94)

0.93 (0.46 — 1.89)

1.98 (0.93 — 4.22)

1.99 (1.10 - 3.60)

0.76 (0.35 - 1.66)

1.20(0.47 - 3.10)

0.150

0.850

0.075

0.023

0.488

0.700

1.83 (1.04 — 3.25)

1.64 (1.10 — 2.44)

0.038

0.015

PR, Prevalence Ratio.
Cl, Confidence Interval.
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Figure 1. Geographic location of the Maloca and Mem de Sa Island communities, Sergipe State, Brazil.
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