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The Impact of Socioeconomic Conditions on the Oral
Health of Socially Vulnerable Children and Adolescents

Impacto das Condicoes Socioecondmicas na Salde Bucal de Criancas e Adolescentes Socialmente Vulneraveis
El Impacto de las Condiciones Socioecondmicas en la Salud Bucodental de Nifios y Adolescentes Socialmente Vulnerables

RESUMO

Objetivo: Analisar o impacto das condigcoes socioecondmicas na salde bucal de criancas e adolescentes vulneraveis,
considerando escolaridade do chefe da familia, renda e disparidades étnicas e de género. Métodos: Estudo trans-
versal com 267 criancas e adolescentes (idade média: 6,7 anos) de escolas sem fins lucrativos do Distrito Federal,
Brasil. Foram coletados dados sociodemograficos e clinicos (ceo-d, CPO-D), analisados estatisticamente para avaliar
associacoes com condigoes orais. Resultados: Escolaridade e renda per capita correlacionaram-se significativamen-
te com carie, sendo mais prevalente em familias de baixa escolaridade (decidua: 52,5%, permanente: 60,5%). Criancas
pardas apresentaram maior prevaléncia de caries (58,9%) que brancas (29,1%). O CPO-D foi maior entre meninas.
Houve correlagao positiva entre idade e carie em dentes permanentes. Conclusao: Fatores socioeconémicos influen-
ciam a sadde bucal infantil, acentuando desigualdades raciais e de género. Os achados reforcam a necessidade de
politicas publicas para ampliar 0 acesso a salde bucal e estratégias preventivas para populagoes vulneraveis.
DESCRITORES: Salde bucal; Satde Puablica; Condicdes Socioecondmicas; Carie Dentaria; \Vulnerabilidade Social; Es-
colaridade.

ABSTRACT

Objective: To analyze the impact of socioeconomic conditions on the oral health of vulnerable children and adoles-
cents, considering household head education, income, and ethnic and gender disparities. Methods: Cross-sectional
study with 267 children and adolescents (mean age: 6.7 years) from non-profit schools in the Federal District of Bra-
zil. Sociodemographic and clinical data (dmft, DMFT) were collected and statistically analyzed to assess associations
with oral health conditions. Results: Education and per capita income were significantly correlated with dental caries,
with higher prevalence in families with lower education levels (primary dentition: 52.5%, permanent dentition: 60.5%).
Brown-skinned children had a higher prevalence of caries (58.9%) than white children (29.1%). The DMFT index was
higher among girls. A positive correlation was observed between age and caries in permanent teeth. Conclusion: So-
cioeconomic factors influence children's oral health, exacerbating racial and gender inequalities. The findings highlight
the need for public policies to expand access to oral healthcare and preventive strategies for vulnerable populations.
DESCRIPTORS: Oral Health; Public Health; Socioeconomic Conditions; Dental Caries; Social Vulnerability; Education
Level.

RESUMEN

Objetivo: Analizar el impacto de las condiciones socioeconomicas en la salud bucal de nifos v adolescentes vulne-
rables, considerando la escolaridad del jefe de familia, el ingreso vy las disparidades étnicas v de género. Métodos:
Estudio transversal con 267 nifios v adolescentes (edad media: 6.7 afios) de escuelas sin fines de lucro en el Distri-
to Federal, Brasil. Se recolectaron datos sociodemograficos v clinicos (ceo-d, CPO-D), analizados estadisticamente
para evaluar asociaciones con las condiciones de salud bucal. Resultados: La escolaridad v el ingreso per capita se
correlacionaron significativamente con la caries dental, con mayor prevalencia en familias con menor nivel educativo
(denticion primaria: 52.5%, denticion permanente: 60.5%). Los ninos de piel morena presentaron mayor prevalencia de
caries (58.9%) en comparacion con los ninos blancos (29.1%). El indice CPO-D fue mayor entre Ias ninas. Se observo
una correlacion positiva entre la edad v la caries en dientes permanentes. Conclusion: Los factores socioeconémi-
cos influyen en la salud bucal infantil, acentuando las desigualdades raciales vy de género. Los hallazgos refuerzan la
necesidad de politicas publicas que amplien el acceso a la atencion odontologica y estrategias preventivas dirigidas
a poblaciones vulnerables.

DESCRIPTORES: Salud Bucal; Salud Pablica; Condiciones Socioeconémicas; Caries Dental; Vulnerabilidad Social; Es-
colaridad.
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ral diseases, although largely pre-
O ventable, remain a global public

health challenge, affecting indi-
viduals throughout life and resulting in
pain, discomfort and, in extreme cases,
serious complications. V Among these
diseases, dental caries stands out for its
high prevalence and significant impact
on quality of life. The Global Burden
of Disease (GBD) estimated that, in
2017, caries in primary teeth affected
7.8% (95% CI: 6.5-9.1%) of the world
population, totaling 532 million cases
(95% CI: 443-622 million). Caries in
permanent teeth had a prevalence of
29.4% (95% CI: 26.8-32.2%), affect-
ing 2.3 billion people (95% CI: 2.1-2.5
billion). ® In Brazil, the prevalence of
caries in deciduous teeth was 7% (95%
CI, 5.4% to 8.4%), with 11 million cases
(95% CI, 8 to 13 million) in the same
period.

In addition to the clinical conse-
quences, dental caries compromises
children’s quality of life, causing pain,
feeding difficulties, sleep disorders and
impaired school performance. In more
severe cases, it can result in infections
and hospitalizations. ® The recogni-
tion of oral health as an integral part
of general health was recently rein-
forced by the Bangkok Declaration of
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2024 @, which highlights the need for
integrated policies to reduce health in-
equalities. Children and adolescents
in socioeconomically vulnerable situ-
ations face additional challenges, such
as limited access to dental services,
educational barriers to adequate oral
hygiene practices and difficulties in
adopting a healthy diet due to financial
constraints. ® Thus, dental caries should
not be understood solely as a biological
condition, but as a socially determined
disease, influenced by factors such as
family income, parental educational lev-
el and family behaviors. 7

Studies indicate that children from
families with lower incomes and lower
levels of education of those responsible
for them are at greater risk of devel-
oping cavities and other adverse oral
conditions. Furthermore, the psycho-
logical state and attitudes of parents
directly impact children’s oral health,
with maternal influence being particu-
larly significant. ® Thus, oral health is
a reflection not only of individual and
biological factors, but also of social in-
equalities and the population’s living
conditions.

Equity in dental care requires the im-
plementation of public policies that re-
duce disparities in access to and quality
of services provided. The Ottawa Char-
ter reinforces the importance of health

promotion in different spheres, such
as schools and communities, to ensure
effective and sustainable changes. 1% 11
Despite advances in dentistry and the
development of public policies, signif-
icant gaps persist in the dental care of
vulnerable populations, especially chil-
dren and adolescents, highlighting the
need for studies that deepen the under-
standing of the factors that contribute
to these inequalities. 1

Given this scenario, this study aims
to evaluate the relationship between so-
cioeconomic conditions and oral health
in socially vulnerable children and ad-
olescents in the Federal District. Iden-
tifying risk factors associated with this
population will provide support for the
development of more effective interven-
tions and for the formulation of public
policies that promote health equity.

Study design and sample popula-
tion

This cross-sectional study was con-
ducted in five non-profit education-
al institutions in the Federal District
(DF, Brazil), including preschools and
schools. Participants included all chil-
dren and adolescents (0 to 18 years old)
in a situation of socioeconomic vulner-
ability who attended the institutions in-
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volved in the research. Parents or legal
guardians signed the Free and Informed
Consent Form (FICF), and children
over 6 years old signed the Assent Form.
No exclusion criteria were applied.

Data collection

The field team was composed of den-
tists (professors and preceptors) and un-
dergraduate students enrolled in the Pri-
mary Care Internship (February to July
2024) in the Dentistry course at UDFE.
The team training included a 4-hour
theoretical lecture, covering images of
healthy teeth and those with alterations,
in order to standardize the diagnostic
criteria. The calibration exercise was
carried out with schoolchildren of the
same age group as the study partici-
pants, ensuring that an adequate level of
intra-examiner agreement was achieved
before the start of data collection.
During the main study, the intra-exam-
iner agreement coecfficient (weighted
kappa) was 1.00 for permanent teeth
and 0.84 for deciduous teeth, indicating
high reproducibility of the exams. The
socioeconomic and health question-
naires were applied on the premises of
the institutions by trained dentists and
also calibrated in 4 meetings, to prevent
the parents' responses from being influ-
enced.

Data collection was performed using
a parental interview questionnaire and
a clinical examination form. The field
team administered the WHO Child
Oral Health Questionnaire to parents,
covering demographic and socioeco-
nomic information. Clinical examina-
tions were conducted within the insti-
tutions using portable stretchers, mouth
mirrors and WHO probes. Dental car-
ies was assessed using the CPO-D index,
providing a comprehensive measure of
caries prevalence. All examinations were
performed by trained dentists and cali-
brated with the WHO Clinical Exam-
ination Form for Oral Health Surveys.
All forms included a facility code and
a unique child identifier; names were
omitted to ensure confidentiality.

Data analysis

Statistical analysis aimed to describe
the prevalence of oral conditions and
investigate associations between socio-
demographic and oral health variables.
Categorical variables were expressed as
absolute values and percentages, and as-
sociations between these variables (such
as sex, ethnicity, education, and income)
were tested using the chi-square test or
Fisher's exact test, when appropriate.
To estimate the magnitude of associa-
tions, prevalence ratios (PR) and their
respective 95% confidence intervals
(95%CI) were calculated using Poisson
regression with robust variance. Con-
tinuous variables, such as CPO-D and
ceo-d indices, were compared between
groups using Student's t-test or ANO-
VA, as applicable. Intra- and inter-rater
reliability was assessed using the Kap-
pa cocfficient. Statistical analyses were
performed using Stata software, version
17 (StataCorp, College Station, TX,
USA), with a p-value <0.05 considered
significant.

Ethical Considerations

The study began after approval by
the UDF Research Ethics Committee
(CAAE: 78336324.9.0000.5650). It
was conducted in full compliance with
the World Medical Association Declara-
tion of Helsinki.

Participants and their guardians
were informed about the objectives of
the study, and consent forms and assent
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were obtained according to age group.
Children who required dental treat-
ment received care at the institution it-
self or were referred to the nearest Basic
Health Unit (UBS).

Data analysis included 267 children
(mean age: 6.7 years, SD: 0.9, range:
0-18 years), of whom 40.4% were male
and 59.6% were female. Ethnic distri-
bution showed that 50.6% identified as
brown, 39% as white, 10.1% as black,
and 0.3% as indigenous (Table 1).

Regarding the socioeconomic level
of children, most families have a head
of household with a high school educa-
tion or higher (40.1%). Next, 29.6% of
families have a head of household with
incomplete elementary education, and
30.3% have a head of household with
a complete elementary education or
incomplete high school education. Re-
garding family income, 31.8% of fam-
ilies carn less than 1 minimum wage,
39% earn between 1 and 2 minimum
wages, and 29.2% have an income above
2 minimum wages. Per capita income
revealed that 85.4% of children live on
an income below 1 minimum wage per
person, while 14.6% have a per capita
income above 1 minimum wage (Table

).

Table 1. Demographic and socioeconomic characteristics of the sample (n=267).

Sample characteristics n (%)

Gender

Female 159 59,6%
Male 108 40,4%

Ethnicity
White 104 39%
Brown 135 50,6%
Black 27 10,1%

Indigenous 1 0,3%

Asian 0 0
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Education of the head of the family
Up to incomplete elementary school 79 29,6%
Complete elementary school or incomplete high school 81 30,3%
Complete high school or higher education 107 40,1%

Family Income (Minimum wages)
Less than 1 minimum wage 85 31,8%
1 - 2 minimum wages 104 39%

More than 2 minimum wages 78 29.2%

Per capita income (minimum wages)
Less than 1 minimum wage per person 228 85,4%
More than 1 minimum wage per person 39 14,6%

Overall, 18.7% of children had car-
ies experience in the primary dentition
and 18% in the permanent dentition,
with 15.7% and 16.9% presenting un-
treated caries lesions in the primary
and permanent teeth, respectively. In
addition, 3% exhibited oral mucosal
lesions, such as ulcers and other con-
ditions, and 2.6% showed varying de-
grees of dental fluorosis.

The associations between demo-
graphic factors and oral conditions
were analyzed. There was no differ-
ence in the mean ceo-d index between
girls (0.83, SD: 2.07, range: 0-13)
and boys (0.40, SD: 1.48, range:
0-13). However, the mean CPO-D
index was higher in girls (1.71, SD:
4.26, range: 0-19) than in boys (0.40,
SD: 1.34, range: 0-9).

In terms of ethnicity, the mean
ceo-d index was 0.61 (SD: 1.54) for
white children, 1.01 (SD: 2.09) for
mixed race and 1.00 (SD: 1.34) for
black children, indicating a higher
caries burden in mixed race and black
groups compared with white children.
The indigenous and Asian groups had
mean ceo-d and CPO-D indexes of
0.0, suggesting either no caries or in-
sufficient observations (Table 2).

Furthermore, 58.9% of brown chil-
dren and 23.3% of black children pre-
sented caries lesions, compared with
29.1% of white children. The Preva-

15377 saudecoletiva = 2025; (15) N.94

lence Ratio (PR) for the presence of
caries among brown children was 2.02
(95% CI: 1.55-2.64) compared with
white children, indicating greater vul-
nerability of brown children to dental
caries. No statistically significant asso-
ciation was identified between black
ethnicity and the presence of caries
(PR = 0.80, 95% CI: 0.52-1.22).

Regression analysis revealed differ-
ent correlations for primary and per-
manent dentition. For primary teeth,
a weak correlation with age was ob-
served (R? = 1.67%), with an age co-
efficient of -0.20, suggesting a slight
non-significant decrease in caries
with increasing age (p = 0.083). On
the other hand, for permanent teeth,
a moderate correlation was found (R*
= 16.22%), with an age coefficient of
0.59, indicating an expected increase
of approximately 0.59 caries per year,
which was statistically significant (p <
0.001).

The association between socioeco-
nomic status and oral conditions was
also analyzed. Children from families
with low levels of education of the
head of the houschold had a signifi-
cantly higher caries rate, with 52.5%
of them exhibiting caries lesions in the
primary teeth, compared with 40.7%
of children whose heads of household
had high school or higher education
(p < 0.001). The Prevalence Ratio

(PR) for the presence of caries lesions
in children from families with low
levels of education was 1.29 (95% CI:
1.10-1.52), indicating a higher preva-
lence compared to children from fam-
ilies with higher levels of education.

The prevalence of dental caries
in permanent teeth was also higher
among children from families with a
per capita income of less than 1 mini-
mum wage, with 60.5% presenting un-
treated caries, compared with 34.7%
of children from families with a per
capita income of more than 1 min-
imum wage (p < 0.05). The PR for
untreated caries in permanent teeth in
children from families with per capita
income below 1 minimum wage was
1.74 (95% CI: 1.25-2.41), demon-
strating a significant impact of income
on the presence of caries.

The CPO-D index was significant-
ly higher among children from fami-
lies with lower educational attainment
(2.5, SD: 4.8) compared with those
from families with higher educational
attainment (1.3, SD: 3.1; p < 0.05), as
illustrated in Table 2.

The analysis highlighted that
53.9% of the children required some
form of dental treatment, including
sealants, fillings, crowns, endodontic
procedures or extractions.
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Table 2. Comparison of ceo-d and CPO-D indices according to demographic and DISCUSSION

socioeconomic characteristics

The findings of this study highlight

ceo-d CPO-D
persistent challenges and significant dis-

Mean (SD) Mean (D) parities in the oral health of vulnerable
children and adolescents in the Federal

Gender District, Brazil. Analysis of data from

267 children, with an average age of
Female 083 (2.07) 1,71 (4,26) 6.7 years, revealed a high prevalence of
dental caries, with 18.7% experiencing

Male R (48l R (134) caries in the primary dentition and 18%
P-value 0,055 0,001 in the permanent dentition. These rates
are above the average reported for the
Ethnicity Federal District in the National Oral
Health Survey SB Brasil 2020/2023 (19,
White 061 (1,54) 1,03 (4,64) indicating a disproportionate burden
of the disease in this population. The
Brown 1.01 E10E) 114 =l results corroborate previous studies ),
Black 100 (1.34) 076 (287) Yvhich .shc?w the pe.rsistc.nce of car.ies
in pediatric populations in developing
Indigenous* 0 0 0 0 countries, where socioeconomic fac-
tors, limited access to dental services
Asian* 0 0 0 0 and inadequate oral hygiene and diet

habits play a determining role.

P-value 0,04 <0,001

The high rate of untreated caries
(15.7% in primary dentition and 16.9%
in permanent dentition) reinforces the

Education level of the head of the family

Up to incomplete elementary school 2,5 (4,8) 2,0 (3.5) need for effective preventive and re-

storative strategies, especially in social-

Complete elementary school or incomplete high ly vulnerable communities. The higher

1.8 3,2 1,5 2,8 . .
school (3:2) (28) mean CPO-D index among girls com-
pared to boys is in line with previous
Complete high school or higher education 1.3 (3.1) 10 (2,5 findings (9 and can be explained by
differences in dietary habits, hormonal
P-value 0,02 <0,001 , Y :
factors that influence tooth mineral-
Family Income (minimurm wage) ization, and a possible greater aesthetic
concern among girls, which may impact
Less than 1 minimum wage 2,4 (,5) 2,6 (39) their self-care behaviors. However, the
difference between the sexes was not
1 - 2 minimum wages 1.2 (3.0) L1 (2,4) statistically significant in the deciduous
o dentition, suggesting that other fac-
More than 2 minimum wages 09 (2,2) 1.0 (2,0) . .
tors, such as social and environmental
BallE 003 0,04 determinants, exert a greater influence
on the occurrence of caries in this age
Per capita income (minimum wages) group. As pointed out by Abreu et al.
(15), the approach to inequalities in oral
<1 minimum wage per person 2,7 (,6) 29 (4,0) health should consider the social and
economic context in which these chil-
>1 minimum wage per person 1,0 (2,3) 09 (2,1) dren are inserted
P-value <0001 <0001 . The socioeconomic disparities h1gh—
lighted in this study also reflect the im-
* Absence of data for indigenous and Asian ethnicities. pact of living conditions on children’s
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oral health. The analysis showed that
children whose guardians had a lower
level of education had higher rates of
dental caries, with 52.5% of them exhib-
iting caries lesions in the primary teeth,
compared with 40.7% of those whose
guardians had high school or higher
education. The Prevalence Ratio (PR)
for the presence of caries in the prima-
ry teeth in children from families with
lower levels of education was 1.29 (95%
CI: 1.10-1.52), indicating a signifi-
cantly higher prevalence in this group.
This difference is consistent with the

16179 which points to paren-

literature
tal education as a determining factor in
the adoption of healthy habits and the
search for regular dental care. Further-
more, the association between low per
capita income and higher prevalence of
caries in permanent teeth (60.5% versus
34.7% among children with higher in-
come) shows that financial barriers can
limit access to preventive and therapeu-
tic dental services, worsening disease
progression. The PR for untreated car-
ies in permanent teeth in children from
families with per capita income below
1 minimum wage was 1.74 (95% CI:
1.25-2.41), suggesting a substantial im-
pact of income on caries prevalence.
Racial inequalities were also evi-
dent, with a higher prevalence of car-
ies among brown (58.9%) and black
(23.3%) children, compared to white
children (29.1%). These findings are
in line with research indicating that
historically marginalized racial groups
tend to face greater difficulties in ac-
cessing health services, whether due to
economic, cultural or structural factors
%) The PR for the presence of caries
among brown children was 2.02 (95%
CI: 1.55-2.64) in relation to white
children, while for black children the
PR was 0.80 (95% CI: 0.52-1.22), sug-
gesting that brown children are more
In this
sense, public policies should prioritize

vulnerable to dental caries.

equity in access to oral health, ensuring
the inclusion of vulnerable groups in
preventive and assistance programs.

15379 saudecoletiva = 2025; (15) N.94

The relationship between age and
the occurrence of caries also presented
particularities. Analysis of deciduous
teeth indicated a weak and non-signif-
icant correlation with age, suggesting
that other factors, such as hygiene hab-
its and diet, may exert a greater influ-
ence on this dentition. " In contrast,
the moderate and statistically signifi-
cant correlation between age and caries
in permanent teeth reinforces the need
for continuous preventive measures,
especially during the transition from
mixed to permanent dentition, a critical
period for the development of healthy
habits 9

The high need for dental treatment
identified (53.9%) highlights the ur-
gency of comprehensive strategies to
promote and restore oral health. The
this

study, such as clinical examinations,

interventions implemented in
supervised tooth brushing, fluoride
applications, and atraumatic restor-
ative treatments (ART), demonstrate
the potential of collective actions in
controlling caries in vulnerable popula-
tions. However, the referral of 37 chil-
dren to specialized care highlights the
need to strengthen the infrastructure
of dental services and ensure continued
access to more complex care.

This study has some limitations that
should be considered when interpreting
the results. Because it is a cross-section-
al study, it is not possible to establish
causal relationships between socioeco-
nomic variables and oral health out-
comes. In addition, the sample consist-
ed of children and adolescents treated at
school institutions in a specific region,
which may limit the generalization of
the findings to other populations with
different socioeconomic and cultural
characteristics. Another aspect to be
considered is the possibility of informa-
tion bias resulting from the collection of
self-reported data, especially in relation
to socioeconomic conditions. Despite
these limitations, the study contributes
to the understanding of inequalities in
oral health and reinforces the need for

public policies aimed at equity in access
to dental services.

Despite these limitations, the find-
ings of this study provide important
evidence on oral health inequalities and
reinforce the need for targeted inter-
ventions. Given these findings, it is clear
that improving oral health indicators in
this population requires an intersec-
toral approach that addresses social and
economic determinants. School-based
oral health programs, combining edu-
cation and dental care, can significantly
contribute to reducing the observed in-
equalities. In addition, public policies
aimed at expanding access to dental
services and strengthening primary care
are essential to mitigate the socioeco-
nomic barriers that perpetuate the cycle
of untreated oral diseases.

The findings of this study reaffirm
the determining impact of socioeco-
nomic factors on children's oral health,
showing that children from families
with lower levels of education and in-
come have a higher prevalence of den-
tal caries and less access to dental care.
These inequalities highlight the urgent
need for public policies that integrate
preventive and care actions, especial-
ly in socially vulnerable communities.
Furthermore, the association between
socioeconomic barriers and worse oral
health indicators indicates that isolated
interventions are insufficient, making it
essential to adopt intersectoral strate-
gies that promote health education, ex-
pand equitable access to dental services,
and reduce social disparities. In this
context, the implementation of school-
based oral health promotion programs,
combined with the strengthening of
primary care, can play a fundamental
role in mitigating these inequalities,
and the investigation and potential as-
pects that may allow future research.
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