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ABSTRACT: Early childhood dental caries remains a major public health concern, especially among
populations affected by socioeconomic and geographic disparities. In Costa Rica, persistent regional
inequalities may influence the burden and severity of this condition. To analyze regional disparities in
the prevalence and severity of dental caries among Costa Rican preschool children living in poverty. A
secondary analysis was conducted using data from a descriptive, cross-sectional study carried out in
2013. The national sample included 803 children under 81 months of age enrolled in government-run
centers for early childhood care and nutrition (CEN-CINAI). Clinical assessments were performed using
the ICDAS system. Descriptive statistics and regional comparison tests were applied. The national caries
prevalence in Costa Rica was 84.81%. Significant regional differences in severity were observed, with
higher averages of affected teeth and surfaces in the Chorotega and Brunca regions. While incipient
lesions (ICDAS 1-2) were most frequent, a substantial burden of moderate and severe lesions (ICDAS
3-6) was also detected, particularly in rural areas with greater structural vulnerability and limited access
to oral health services.The high prevalence of dental caries and the documented regional inequalities
highlight the need to strengthen prevention, early diagnosis, and timely treatment. Integrating a territorial
approach into oral health policy-through early detection, preventive interventions, caregiver education,
and mobile dental services-may help reduce disparities and improve pediatric oral health outcomes.

KEYWORDS: Dental caries; Oral health; Preschool children; Health inequities; Regional disparities; Costa
Rica; Poverty.
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RESUMEN: La caries dental en la infancia temprana sigue siendo un problema importante de salud
publica, especialmente en poblaciones afectadas por desigualdades socioecondmicas y geograficas.
En Costa Rica, persisten desigualdades regionales que podrian influir en la carga y severidad de esta
enfermedad. Analizar la prevalencia y severidad de caries dental en preescolares costarricenses en
condicion de pobreza, identificando desigualdades regionales. Se realizd un analisis secundario de
datos provenientes de un estudio descriptivo, transversal, llevado a cabo en 2013, con una muestra
nacional de 803 nifilos menores de 81 meses, matriculados en centros publicos de atencion y nutricion
infantil (CEN-CINAI). Las evaluaciones clinicas se realizaron mediante el sistema ICDAS. Se aplicaron
estadisticas descriptivas y pruebas de comparacion regional. La prevalencia nacional de caries fue del
84,81 %. Se identificaron diferencias regionales significativas en la severidad de la enfermedad, con
mayores promedios de dientes y superficies afectadas en las regiones Chorotega y Brunca. Aunque
predominaban las lesiones incipientes (ICDAS 1-2), se evidencid una carga considerable de lesiones
moderadas y severas (ICDAS 3-6), especialmente en zonas rurales con mayor vulnerabilidad estructural
y acceso limitado a servicios odontoldgicos. La alta prevalencia de caries y las desigualdades regionales
evidenciadas destacan la necesidad de fortalecer la prevencion, el diagnostico precoz y la atencion
oportuna. Incorporar un enfoque territorial en las politicas de salud bucodental, mediante estrategias
de deteccion temprana, intervenciones preventivas, educacion a cuidadores y servicios moviles, puede
ayudar a reducir desigualdades y mejorar los resultados en salud bucal infantil.

PALABRAS CLAVE: Caries dental; Salud bucal; Nifios preescolares; Inequidades en salud; Desigualdades
regionales; Gosta Rica; Pobreza.

INTRODUCTION Although comprehensive childcare policies
have been implemented, the prevalence of dental

Territorial inequalities in early childhood oral ~ caries remains considerably high. This situation is

health remain a persistent public health challenge,
particularly in low- and middle-income countries (1).
According to the Global Burden of Disease Study,
untreated dental caries in primary teeth ranks
among the most prevalent conditions affecting
children and shows significant regional disparities
worldwide (2).

Dental caries, the most common chronic
disease in childhood, disproportionately affects
children living in poverty due to structural barriers to
care (3). In Costa Rica, these challenges are evident
among preschool populations, who face overlap-
ping social and territorial vulnerabilities, including
limited access to oral health services, low caregi-
ver education, and persistent poverty (4).

partly explained by the limited integration of oral
health services into primary care (5), combined with
social and territorial determinants such as socioeco-
nomic status, caregiver education, service availa-
bility, hygiene practices, and dietary habits-all of
which vary between urban and rural areas and
generate distinct risk profiles (6,7). These factors
play a decisive role in the global distribution of oral
diseases in early childhood (8,9). A multicenter
study conducted in Latin America among children
aged 1-3 years identified Costa Rica as one of the
countries with the earliest introduction of sugars in
liquid form (10).

Costa Rica has marked regional disparities in
economic development, infrastructure, and access
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to health services, all of which may influence the
burden of early childhood caries (ECC) (11,12).
Internationally, such geographic inequalities have
been shown to affect various health outcomes,
including oral health (13). However, national data
are often reported in aggregate form, limiting the
ability to detect specific territorial patterns and
design context-sensitive public policies (14,15).
ECC has also been shown to negatively affect the
quality of life of both children and their families. A
multicenter study in 10 Latin American countries
reported a mean Early Childhood Oral Health
Impact Scale (ECOHIS) score of 6.0 (+12.0) among
preschool children aged 1-3 years (16).

The Education and Nutrition Centers and the
Comprehensive Child Nutrition and Care Centers
(Centros de Educacion y Nutricion and Centros Infan-
tiles de Nutricion y Atencion Integral — CEN-CINAI),
operated by the Ministry of Health of Costa Rica,
provide a strategic platform for reducing oral
health inequalities. These centers serve children
from low-income families throughout the country
and thus represent a valuable source for analyzing
regional differences and informing equitable
prevention and care strategies (17). Unfortunately,
most available studies do not disaggregate data by
region, which limits the identification of territorial
patterns in caries distribution (18).

Moreover, in Costa Rica, most studies on
ECC were published between 2000 and 2010,
with a primary focus on risk factors. These studies
addressed aspects such as breastfeeding, bottle-
feeding, consumption of sugars in liquid and
solid form, oral hygiene, family environment, and
colonization by Streptococcus mutans in high-
risk populations (19-21). However, only one study
examined the prevalence of ECC among Costa
Rican preschoolers; it was conducted in the metro-
politan area and included 414 infants aged 12-24
months. This study also considered non-cavitated

lesions and estimated a prevalence of 36%, with
an average of 4.1 + 3.6 affected teeth (22).

While previous analyses of the 2013 natio-
nal oral health study of preschool children enrolled
in  GEN-CINAI centers have described overall
prevalence and sociodemographic characteristics,
regional disparities in caries burden and severity
have not yet been explored. Therefore, the present
study aimed to examine regional inequalities in the
prevalence and severity of dental caries among
Costa Rican preschool children living in poverty.
The analysis is based on clinical data collected
from CEN-CINAI centers, using the International
Caries Detection and Assessment System (ICDAS)
(23) and the regional classification established
by Costa Rica’s Ministry of National Planning
and Economic Policy (Ministerio de Planificacion
Nacional y Politica Econdmica-MIDEPLAN) (24).

This study contributes updated evidence on
territorial disparities in early childhood oral health
and underscores the need to incorporate a geogra-
phic perspective into both epidemiological survei-
llance and public health policy. Ensuring the right
to oral health for vulnerable populations requires
recognizing how structural and social inequali-
ties manifest geographically and addressing them
through locally adapted strategies (25). Aggrega-
ted national data may obscure critical regional
variations, limiting the effectiveness of targeted
interventions (18).

MATERIALS AND METHODS
STUDY DESIGN AND POPULATION

A secondary analysis was conducted using
data from a descriptive, cross-sectional investiga-
tion carried out between March and June 2013.

While the original study assessed the natio-
nal prevalence and severity of dental caries, the
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present analysis focuses specifically on identi-
fying regional disparities in caries prevalence and
severity among Costa Rican preschool children
under 81 months of age living in poverty.

The population analyzed consisted of
children enrolled in CEN-CINAI centers-public
institutions coordinated by the Ministry of Health of
Costa Rica that operate in communities with high
levels of social vulnerability. All participants met
institutional eligibility criteria based on socioeco-
nomic disadvantage.

SAMPLING AND GEOGRAPHIC DISTRIBUTION

The original sample was selected using a
stratified two-stage sampling design, employing
the probability proportional to size (PPS) method,
where centers with a higher number of enrolled
children had a greater probability of being selec-
ted. The CEN-CINAI centers served as the primary
sampling units, and only those with at least 15
enrolled children under 81 months of age were
considered for inclusion.

Within each selected center, up to 25
children were chosen using systematic sampling.
If the center had 25 or fewer eligible children, all
were included.

The final sample consisted of 803 children
from 40 CEN-CINAI centers distributed across six
planning regions, as defined by the Ministry of
National Planning and Economic Policy (MIDEPLAN):
Central (17 centers), Chorotega (8), Huetar Atlantic
(4), Huetar North (4), Central Pacific (4), and Brunca
(3). This sampling approach ensured representative-

ness across both urban and rural areas with diverse
structural conditions and access to health services.

For this analysis, clinical and demographic
data were categorized by the region in which each
CEN-CINAI center was located, enabling geogra-
phic comparisons in the prevalence and severity
of early childhood caries.

CLINICAL EXAMINATION

Clinical examinations were conducted onsite
at the participating CEN-CINAI centers, using porta-
ble dental units equipped with individual lights,
air compressors, and mobile chairs. Standard
diagnostic instruments included a #5 dental
mirror, a WHO 11.5 periodontal probe with a ball
tip (used in cases of diagnostic uncertainty), and
a headlamp.

Each clinical team comprised a calibrated
examiner, an assistant, and a person responsi-
ble for recording data. Prior to examination, all
participants underwent supervised toothbrushing
to standardize oral conditions. Standard biosa-
fety protocols were followed, including the use
of gloves, face masks, eye protection, and proper
sterilization of instruments between patients.

Eight trained examiners conducted the
assessments in accordance with international
standards and under the supervision of certified
experts in the International Caries Detection and
Assessment System (ICDAS). Calibration was
verified through a pilot study involving 30 children
not included in the main sample and was reinfor-
ced throughout data collection. Inter- and intra-
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examiner agreement, assessed using Cohen’s
kappa coefficients, ranged from 0.80 to 0.93,
indicating strong diagnostic reliability.

Each tooth surface was first examined under
wet conditions and then re-evaluated after drying
with compressed air or sterile gauze. Carious lesions
were recorded using ICDAS criteria (26), which
allow for the detection of both early non-cavitated
and advanced cavitated lesions with higher sensi-
tivity than traditional indices.

Lesions were documented using a standar-
dized form for primary dentition and classified by
clinical severity as follows:

e |nitial lesions: ICDAS 1 (visible only after drying)
and ICDAS 2 (visible on a wet surface)

e Moderate lesions: ICDAS 3 (localized enamel
microcavity) and ICDAS 4 (underlying dark shadow)

e Severe lesions: ICDAS 5 (distinct cavity with
visible dentin) and ICDAS 6 (extensive cavity
with exposed dentin)

STATISTICAL ANALYSIS

A comparative analysis of caries prevalence
and severity by geographic region was conducted.
Descriptive statistics-including absolute frequen-
cies, percentages, and measures of central
tendency-were used to report caries prevalence,
lesion severity, and dental conditions such as
restorations and extractions by region.

Differences in proportions between regions
were assessed using the chi-square test. Varia-
tions in lesion severity and in the average number
of affected teeth or surfaces per child were analy-
zed using one-way ANOVA or the Kruskal-Wallis
test, depending on the distribution of the data
(parametric or non-parametric). The normality
of continuous variables was evaluated using the
Shapiro-Wilk test. A p-value <0.05 was consi-

dered statistically significant. All analyses were
performed using SPSS version 22.0 (IBM Corp.,
Armonk, NY, USA).

ETHICAL CONSIDERATIONS

The original study protocol was approved by
the Scientific Ethics Committee of the University
of Costa Rica (approval number VI-3058-2012).
Written informed consent was obtained from the
parents or legal guardians of all participants prior
to clinical examinations.

This secondary analysis was conducted
using fully anonymized data with no personal
identifiers, ensuring participant confidentiality. The
study complies with the ethical principles outlined
in the Declaration of Helsinki for research involving
human participants.

RESULTS

Atotal of 803 Costa Rican preschool children
under 81 months of age enrolled in CEN-CINAI
centers were included in the analysis. The natio-
nal mean age was 50.37+12.6 months, with a
nearly equal gender distribution (51.10% girls and
48.90% boys). By region, the mean age ranged
from 47.07 to 56.42 months.

Regarding oral health status, 84.81% of
children presented with at least one carious lesion,
24.03% had restored teeth, and 8.09% had
experienced tooth loss due to caries. In contrast,
only 12.83% of the children exhibited completely
healthy primary dentition, with no lesions, restora-
tions, or extractions.

Sociodemographic characteristics and clini-
cal findings varied across regions, particularly
in oral health indicators, which are described in
detail in the following sections (Table 1). Figure
1 shows Costa Rica’s six planning regions and

ODOVTOS-Int. J. Dent. Sc. No. 28 (1), 2026: 271-284. ISSN: 2215-3411. 275



ODOVTOS-International Journal of Dental Sciences

their corresponding caries prevalence, illustrating
marked regional disparities that highlight the need
for tailored public health interventions.

Dental caries prevalence exceeded 75% in
all six regions, a threshold considered clinically
significant in preschool populations. Estimates
were based on the ICDAS Il system (Table 2). The
highest prevalence was observed in Chorotega
(90.63%; 95% CI [confidence interval]: 86.11-
95.14%), followed by Huetar North and Central
Pacific regions (both 86.25%; 95% CI. 78.75-
93.75%). Brunca and Central regions showed
similar values (84.13% and 83.82%, respectively),
and the lowest prevalence was reported in the
Huetar Atlantic region (76.25%; 95% Cl: 66.25-
85.01%). National prevalence was 84.81% (95%
Cl: 82.44-87.41%).

Although Huetar North and Central Pacific
regions had identical prevalence rates, the mean
number of decayed teeth per child was higher in
the Huetar North region (5.84 vs. 4.88), indicating
a greater clinical burden.

The mean number of decayed teeth per
child differed significantly across regions (ANOVA,
p=0.0023). The highest averages were found
in Chorotega (6.44), Huetar North (5.84), and
Brunca (5.13). Huetar Atlantic reported both the
lowest prevalence and the lowest mean number
of decayed teeth (4.01). However, differences in
prevalence between regions were not statistically
significant (chi-square test, p=0.0998).

Regarding lesion severity, the distribution
of children by the number of teeth affected by
moderate to severe carious lesions (ICDAS codes
3-6) varied across regions (Table 3). Nationa-
lly, 15.07% of children had no advanced lesions,
while 38.73% presented with seven or more affec-
ted teeth.

The regions with the highest proportion of
children with >7 moderate or severe lesions were
Huetar North (47.50%), Chorotega (44.38%),
Central (38.53%), and Brunca (36.51%), indica-
ting a greater burden of advanced caries in these
territories. Conversely, the Huetar Atlantic region
had the highest percentage of children without
advanced lesions (23.75%) and the lowest propor-
tion with high lesion severity (25.00%).

The average distribution of tooth surfaces
with carious lesions revealed regional variations
according to ICDAS severity codes (Table 4). Natio-
nally, the most common lesions were ICDAS code 2
(incipient lesions visible on a wet surface), with an
average of 5.58 affected surfaces per child, and
code 6 (extensive cavities), with 1.44 surfaces.

For early-stage lesions, the Central region
showed the highest mean for code 1 (0.88 surfa-
ces), above the national average of 0.50. Code 2
was most frequent in Huetar North (6.98), followed
by the Central region (6.06), both exceeding the
national mean.

Among moderate lesions, code 3 was most
prevalent in Brunca (0.71 surfaces), while code
4 reached its highest value in Chorotega (0.89);
both were above the national averages of 0.60 and
0.52, respectively.

Regarding severe lesions, Chorotega repor-
ted the highest averages for codes 5 (2.79) and
6 (2.39). However, Brunca surpassed Chorotega
in code 6 lesions, with a mean of 3.74 affected
surfaces per child, indicating a higher burden of
extensive cavitated lesions in that region.

When carious lesions were grouped by clini-
cal severity (Table 4), mild lesions (ICDAS codes 1
and 2) were found to be the most frequent in all
regions, with a national average of 6.08 affected
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surfaces per child. Moderate lesions (codes 3 and
4) averaged 1.11 surfaces, while severe lesions
(codes 5 and 6) averaged 2.86 surfaces per child.

At the regional level, the Huetar North region
reported the highest average of mild lesions (7.16),
followed by Central region (6.94) and Chorotega
(6.26). For severe lesions, Chorotega showed the
highest average (5.18), while the Huetar Atlan-
tic region had the lowest averages for both mild
(3.59) and severe lesions (1.43).

This pattern is demonstrated in the distri-
bution by ICDAS code (Table 4), where code 2
(incipient lesion) was the most frequent nationa-
Ily, followed by code 6 (extensive cavity), sugges-

Table 1. Sociodemographic Characteristics and

ting the simultaneous presence of both early and
advanced disease in the population.

According to the cumulative data presented
in Table 5 (ICDAS codes 1-6), the national average
was 8.97 affected surfaces per child (SD=9.51). The
Chorotega region had the highest average (11.58),
followed by the Brunca region (9.97), while the Huetar
Atlantic region showed the lowest average (5.26).

When considering moderate and severe
lesions only (ICDAS codes 3-6), the national
average was 3.54 surfaces per child (SD=6.56).
Chorotega (6.00) and Brunca (6.02) had the
highest values, indicating a greater burden of
advanced disease compared with other regions.

Dental Conditions by Region Among Costa Rican

Preschool Children Under 81 Months of Age Living in Poverty.

Region Participants Mean Age Girls (%) Boys (%) Children Children with ~ Children with ~ Children with
(n) (months) with Carious  Restored Teeth Teeth Lost Due All Teeth
+=SD Lesions (%) to Caries Sound
(%) (%) (%)
Central 340 47.07 +13.06 50.59 49.41 83.82 17.06 6.18 15.0
Chorotega 160 51.11 £ 12.91 46.88 53.12 90.62 25.62 11.25 8.13
Huetar 80 53.14 £ 9.05 62.50 37.50 76.25 17.50 5.00 21.25
Atlantic
Huetar North 80 56.42 £ 10.88 47.50 52.50 86.25 45.0 7.50 7.50
Central 80 51.40 £ 11.63 52.50 47.50 86.25 28.75 8.75 10.0
Pacific
Brunca 63 53.81 £ 1213 52.38 47.62 84.13 33.33 14.29 12.70
Total 803 50.37 + 12.64 51.10 48.90 84.81 24.03 8.09 12.83
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Figure 1. Regional distribution of dental caries prevalence (%) among Costa Rican preschool children under 81 months of age living in
poverty. The map displays Costa Rica’s six planning regions and their respective caries prevalence, based on ICDAS criteria.

Table 2. Comparison of Regional Caries Prevalence, 95% Confidence Intervals, and Mean Number of
Decayed Teeth Among Costa Rican Preschool Children Under 81 Months of Age Living in Poverty.

Region Participants (n) Children with Prevalence (%) 95% ClI Mean De-cayed SD
Caries (n) Teeth

Central 340 285 83.82 79.71-87.65% 5.60 4.64
Chorotega 160 145 90.63 86.11-95.14% 6.44 472
Huetar Atlantic 80 61 76.25 66.25-85.01% 4.01 3.94
Huetar North 80 69 86.25 78.75-93.75% 5.84 4.33
Central Pacific 80 69 86.25 78.75-93.75% 4.88 3.91
Brunca 63 53 84.13 74.60-92.06% 513 4.62
Total 803 682 84.81 82.44-87.41%

Note: SD = Standard deviation. Cl = Confidence interval.

Table 3. Severity of Dental Caries According to the Number of Teeth with Moderate or Severe Lesions
(ICDAS 3-6), by Region.

Region No Teeth with Le-sions 1-3 Teeth with Le-sions  4-6 Teeth with Le-sions 7 or More Teeth with
(%) (%) (%) Lesions (%)

Central 16.18 22.65 22.65 38.53
Chorotega 9.38 21.88 24.38 44.38
Huetar Atlantic 23.75 325 18.75 25.0

Huetar North 13.75 22.5 16.25 47.50
Central Pacific 13.75 33.75 17.50 35.0

Brunca 15.87 33.33 14.29 36.51
Total 15.07 25.40 20.80 38.73

Note: Only tooth surfaces with moderate or severe carious lesions (ICDAS codes 3-6) were considered.
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Table 4. Mean Number of Tooth Surfaces with Carious Lesions per Child by ICDAS Code (1-6) and Region.

Region Code 1 Code 2 Code 3 Code 4 Code 5 Code 6
Central 0.88 6.06 0.68 0.44 1.16 0.88
Chorotega 0.37 5.89 0.67 0.89 2.79 2.39
Huetar Atlantic 0.42 3.17 0.26 0.45 1.06 0.37
Huetar North 0.18 6.98 0.61 0.29 0.59 1.35
Central Pacific 0.0 5.01 0.33 0.33 0.80 1.28
Brunca 0.02 4.37 0.71 0.58 1.66 3.74
Total 0.50 5.58 0.60 0.52 1.42 1.44

Note: Affected surfaces were assessed using the ICDAS criteria.

Table 5. Mean Number of Tooth Surfaces with Carious Lesions per Child Considering All Lesions (ICDAS
Codes 1-6) and Only Moderate to Severe Lesions (ICDAS Codes 3-6) by Region.

Region Participants (n) Mean Surfaces with SD Mean Surfaces with SD
Lesions (ICDAS 1-6) Lesions (ICDAS 3-6)

Central 340 8.85 9.17 2.78 5.15
Chorotega 160 11.58 11.43 6.0 8.81
Huetar Atlantic 80 5.26 6.0 1.96 3.94
Huetar North 80 9.08 8.16 2.58 4.76
Central Pacific 80 7.03 7.28 2.49 5.27
Brunca 63 9.97 11.68 6.02 9.91
Total 803 8.97 9.51 3.54 6.56

Note: ICDAS codes 1-6 include all surfaces with carious lesions. ICDAS codes 3—6 include only moderate and severe lesions. SD=Standard

deviation.

DISCUSSION

This study revealed a high national preva-
lence of dental caries (84.81%) among Costa Rican
preschool children under 81 months of age living
in poverty. This finding aligns with international
evidence indicating a greater caries burden in
socially vulnerable populations from early child-
hood (27,28). Despite national efforts to promote
comprehensive childcare, significant gaps persist in
prevention and access to timely dental treatment (5).

Marked regional disparities were identified,
confirming the existence of geographic inequali-
ties in oral health. The Chorotega region reported
the highest caries prevalence (90.63%) and the
highest number of advanced lesions (ICDAS codes

5-6), followed by Brunca-regions where access to
restorative care remains limited for low-income
families (29). These patterns reflect the impact of
structural determinants, including unequal distri-
bution of oral health professionals, educational
inequalities, and restricted access to services
(8,11).

The surface-based analysis of lesion severity
provided a more nuanced view of disease progres-
sion. Incipient lesions (ICDAS 1-2) were the most
frequent, particularly in Central and Huetar North
regions, highlighting an opportunity for early,
non-invasive interventions. At the national level,
moderate and severe lesions (ICDAS 3-6) affected
an average of 3.54 surfaces per child-almost 60%
fewer than the overall average of 8.97-suggesting
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that a significant proportion of disease is still in
early stages and potentially reversible. However,
regions like Brunca and Chorotega showed a higher
average of extensive cavities, indicating significant
care needs and underlying clinical burdens (30).

Despite similar prevalence rates in regions
like Huetar North and Central Pacific (86.25%),
differences in the mean number of decayed teeth
(5.84 vs. 4.88) suggest varying levels of clinical
severity. Furthermore, more than one-third of the
children (38.7%) had seven or more teeth affec-
ted by moderate or severe caries, with the highest
burden in the Huetar North, Chorotega, and Central
regions, which face greater risks of pain, infection,
and long-term consequences for permanent denti-
tion (31).

These findings are consistent with Latin
American studies that have reported negative
impacts of early childhood caries on quality of life
(16,32). Similar trends have been observed in
Costa Rican adolescents from vulnerable popula-
tions, who also present a dual burden of incipient
and advanced lesions (33).

From a public health perspective, the data
underscore the need for territorial prioritization
in oral health policies. While progress has been
observed in urban settings, rural and socioe-
conomically disadvantaged regions continue to
experience limited coverage and weaker program
implementation (34). School-based programs in
high-risk areas, such as the Carmen Lyra School in
San José, have demonstrated promising results: a
caries prevalence of 59.7% and predominance of
early-stage lesions among children who received
sustained dental care (35).

International experiences further empha-
size the importance of multisectoral strategies
to reduce territorial inequities (36). In oral health,
effective programs must combine universal measu-
res with targeted interventions. The Brasil Sorri-

dente program has shown that access can be
expanded through mobile dental units, integra-
tion with primary care, and community-adapted
delivery models (37) strategies that could be
adapted to Costa Rican regions such as Choro-
tega, Brunca, and Huetar North.

The higher disease burden in certain regions
may be associated with high sugar consumption,
low fluoride exposure, and limited access to oral
health services. Addressing these factors requires
intersectoral collaboration, sustained investment in
prevention, and actions such as expanding fluoride
varnish programs (38), educating caregivers, and
deploying mobile dental clinics (39).

Although the data analyzed were collec-
ted in 2013, they provide a valuable baseline for
monitoring geographic disparities in preschool oral
health. The absence of more recent studies with
regional disaggregation limits the evaluation of
public policy impact (40).

To improve equity in oral health care, it is
essential to conduct periodic national surveys
with regional and social stratification, incorpora-
ting both clinical indicators and contextual deter-
minants. The present analysis contributes key
evidence for guiding national oral health planning
and reinforcing the prioritization of territorial equity
in policies targeting early childhood.

LIMITATIONS

This study has several limitations. First, the
data were collected in 2013; although they provide
a valuable baseline, they may not fully represent
the current epidemiological situation. Second, the
cross-sectional design limits causal inference.
Third, although regional disaggregation allowed
for the identification of geographic disparities, the
use of aggregate data from CEN-CINAI centers
may obscure intra-regional differences or exclude
children not enrolled in the program. Nevertheless,
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the study provides robust and regionally disaggre-
gated clinical data that remain highly relevant for
public health planning.

CONCLUSIONS

This study revealed a high prevalence of early
childhood caries among Costa Rican preschoolers
living in poverty, with marked regional disparities
in severity and clinical burden. Although early-
stage lesions were the most common, a considerable
proportion of children had multiple moderate or severe
lesions, reflecting substantial treatment needs.

The Chorotega and Brunca regions recorded
the highest levels of clinical severity, underscoring
the urgent need for targeted public health inter-
ventions. Strategies such as fluoride varnish appli-
cation, caregiver education, mobile dental clinics,
and action on structural determinants are essen-
tial to reduce these inequalities.

The use of the ICDAS system enabled a detai-
led characterization of lesion progression, providing
valuable evidence to guide preventive and restora-
tive planning from a public health perspective.
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