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Abstract

Orofacial clefts (OFCs) are congenital anomalies that impact child development. We
conducted the ecological-spatial analysis and the maternal-infant epidemiological profile of
live births with OFCs in Rio de Janeiro, by health regions, using SINASC data (2014-2023).
The mean prevalence of OFCs ranged from 3.5 to 6.7 per 10,000 live births. Baia da llha
Grande, Serrana, and Noroeste showed the highest prevalences, below national and global
estimates, suggesting underreporting. There was a higher frequency among preterm infants,
males, and those with low Apgar scores. 23.3% of the cases were associated with other
anomalies, mainly musculoskeletal.

Keywords: orofacial clefts, epidemiology, SINASC, health regionalization, maternal and child
profile, spatial analysis

Resumo

As fendas orofaciais (FO) sao anomalias congénitas que impactam o desenvolvimento
infantil. Realizamos a andlise ecolégica-espacial e tragamos o perfil epidemiolégico
materno-infantil dos nascidos vivos (NV) com FO no Rio de Janeiro, por regides de saude,
com dados do SINASC (2014-2023). A prevaléncia média de FO variou de 3,5 a 6,7 por
10.000 NV. Baia da llha Grande, Serrana e Noroeste apresentaram maiores prevaléncias,
abaixo das estimativas nacionais e globais, sugerindo subnotificagdo. Houve maior
frequéncia em prematuros, no sexo masculino e com baixos escores de Apgar. 23,3% dos
casos estavam associados a outras anomalias, principalmente musculoesqueléticas.

Palavras-chave: fendas orofaciais, epidemiologia, SINASC, regionalizagdo em saude, perfil
materno-infantil, analise espacial

Resumen

Las fisuras orofaciales (FO) son anomalias congénitas que afectan el desarrollo infantil.
Realizamos un analisis ecoldgico-espacial y el perfil epidemiolégico materno-infantil de los
nacidos vivos (NV) con FO en Rio de Janeiro, por regiones de salud, utilizando datos del
SINASC (2014-2023). La prevalencia media de FO oscil6 entre 3,5y 6,7 por 10.000 NV.
Baia da llha Grande, Serrana y Noroeste presentaron las mayores prevalencias, por debajo
de las estimaciones nacionales y mundiales, lo que sugiere subregistro. Hubo mayor
frecuencia en prematuros, en el sexo masculino y con bajos puntajes de Apgar. 23,3% de
los casos estuvieron asociadas con otras anomalias, principalmente musculoesqueléticas.

Palabras clave: fisuras orofaciales, epidemiologia, SINASC, regionalizacion en salud, perfil
materno-infantil, analisis espacial



1 Introduction

Orofacial clefts (OFC) constitute one of the most prevalent groups of congenital
anomalies (CA) worldwide. They result from failures in the embryonic facial
processes that form the upper lip and/or palate between the fourth and twelfth
weeks of gestation (Mossey, P. et al., 2009). OFCs present wide phenotypic
variability and are classified according to the affected anatomical structure, the main
types being cleft lip (CL), cleft palate (CP), and cleft lip and palate (CLP) (Leslie;
Marazita, 2013). About 30% of cases are part of a syndromic condition, such as Van
der Woude Syndrome (Spritz, 2001). However, isolated cases are the majority and
have a complex etiology, with both genetic and environmental components
(Cobourne, 2004). Among the environmental factors involved, the consumption of
alcohol (DeRoo et al., 2008) (relative risk (RR) of 2.2); smoking (Little; Cardy;
Munger, 2004) (RR = 1.34 for CL and CLP); and teratogenic drugs (e.g., topiramate
with a 6.26 increased risk for CP) (Alsaad; Kaplan; Koren, 2015) during pregnancy
stand out.

The prevalence of OFC varies according to ethnic groups, geographic areas, sex,
and socioeconomic status (Mossey, P. A. et al., 2011). OFCs entail several
repercussions for the individual's health and the family unit, as they compromise
important aspects of growth and development from birth, such as feeding difficulties,
speech development, greater predisposition to hearing disorders, and psychosocial
implications, such as low self-esteem and risk of social isolation (Freitas et al.,
2012). Regarding mortality, a Brazilian study with data from 1996 to 2023 identified
987 deaths associated with OFC in Brazil, with respiratory and cardiovascular
disorders being the main associated causes (Costa et al., 2025). These data
reinforce the importance of a multidisciplinary team for continuous follow-up
regarding both the physical aspect and family support (Franco; Gongalves; Franco,
2000).

The Information System on Live Births (SINASC) is a population database with
information on births in Brazil (Pedraza, 2012). The base document for recording
information in SINASC is the Live Birth Declaration (DNV), mandatory throughout
the national territory, and essential for the systematic recording of births and
surveillance of CAs. Currently, the DNV has 52 variables distributed across 8 blocks.
Two fields are responsible for information on CAs: field 6, where the presence or
absence of CA is indicated, and field 41, where all diagnosed CAs are described
and coded (Brazil. Ministry of Health, 2022). The coding of OFCs in SINASC is
divided into three main groups: Q35 — CP, Q36 — CL, Q37 — CLP, and is carried out
following the Ministry of Health's guidelines based on the International Statistical
Classification of Diseases and Related Health Problems — ICD-10. The records may
present detailing of up to three digits, with the third digit used to specify
characteristics such as laterality and extent of the involvement (World Health
Organization, 2016).

Through the analysis of SINASC data, it is possible to assess the distribution of
OFCs in the territory, identifying areas with higher concentration (Predebon et al.,
2010). Thus contributing to the formulation of hypotheses about risk factors and the
identification of differences in access to health services, supporting the planning and
organization of maternal and child care (Oliveira et al., 2015), given that recently
Law No. 15,133/2025, sanctioned on May 6, 2025, established the mandatory
provision of reconstructive surgery by the Unified Health System (SUS).

There is a gap in epidemiological studies on OFC published in the state of Rio de
Janeiro; therefore, this approach proves to be fundamental due to the territorial and
healthcare inequalities built throughout history, the concentration of medium and
high-complexity services in the capital, and the weaknesses in the regional
articulation of the SUS, which results in the impairment of comprehensive care and
equitable access to health services (Rodrigues; Souza; Cabral, 2025). Considering
the hypothesis that regional prevalences below the national average could reflect
differential underreporting, the present study aims to analyze the spatial distribution
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and the maternal-child epidemiological profile of live births (LB) with OFC in the
state of Rio de Janeiro, according to health regions, using SINASC data from 2014
to 2023.

2 Materiais e métodos

2.1 Tipo de estudo

This is a descriptive and retrospective epidemiological study, with a cross-sectional
approach and spatial analysis. We highlight that although the study presents a time
series, it is not a longitudinal approach, as there was no follow-up of cases over
time. The health regions of the state of Rio de Janeiro were used as units of
analysis, allowing the observation of the spatial and temporal distribution of OFC
prevalences over ten years.

2.2 Study area and period

The study was conducted based on records of LB from 2014 to 2023, in the health
regions of the state of Rio de Janeiro, located in the Southeast region of Brazil. The
health regions were defined according to an agreement established at the 10th
Ordinary Meeting of the Bipartite Interagency Commission of the State of Rio de
Janeiro (CIB/RJ), established by CIB Deliberation No. 1452, of November 9, 2011.
The state consists of nine health regions: Baia da llha Grande, Baixada Litoranea,
Centro-Sul, Médio Paraiba, Metropolitana |, Metropolitana Il, Noroeste, Norte, and
Serrana (Bipartite Interagency Commission, 2011). For analytical purposes, in this
study, the Metropolitana | and Metropolitana Il regions were grouped into the
"Metropolitana" category, according to the standardization of the database used.

2.3 Data source and study population

Data were obtained through the Health Applied Data Science Platform (PCDaS),
developed by the Oswaldo Cruz Foundation (Fiocruz, ICICT, 2026), based on
SINASC (Brazil. Ministry of Health, 2024). The study population consisted of all LB
of mothers residing in the state of Rio de Janeiro, from 2014 to 2023, with records of
OFCs identified by ICD-10 codes: ICD-Q35 (cleft palate), ICD-Q36 (cleft lip), and
ICD-Q37 (cleft lip and palate) (World Health Organization, 2016).

2.4 Data analysis

Records with valid information on the congenital anomaly code and the health
region code of residence were included. Data organization, processing, and analysis
were performed in the Google Colaboratory environment (Google Colab), using the
Python programming language. The mean prevalence of OFCs per health region
was calculated from the ratio between the number of cases and the total number of
LB in the same location and period, multiplied by 10,000. Since the aim of the study
was to analyze OFC cases in general, without detailing the types of clefts, records
that presented more than one code for OFC were counted only once.

For spatial analysis purposes, restricted to descriptive cartographic visualization, the
health region code of residence was used to allocate records to health regions,
which were subsequently cross-referenced with the official cartographic base of the
health regions of the state of Rio de Janeiro, made available by the Government of
the State of Rio de Janeiro and modified by the Data Science Nucleus (NCD)
(Public Prosecutor's Office of the State of Rio de Janeiro, 2020). Subsequently, the
mean prevalences over the studied period (2014 to 2023) were calculated for each
health region. These means were used to construct a thematic map in QGIS
software (QGIS Development Team, 2024), representing the spatial distribution of
the mean prevalence of OFCs among the health regions of the state of Rio de
Janeiro. The time series of prevalences was constructed from the annual calculation
of OFC prevalences, allowing the assessment of the evolution of the event over the
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period from 2014 to 2023.

2.4.1 Maternal and child variables

Regarding the other variables of the study, the following database fields were
considered: maternal age, maternal education, maternal race/color, gestational age,
month of initiation of prenatal care, one-minute Apgar score, five-minute Apgar
score, and sex. Fields filled with "ignored" were disregarded in the variables in which
they were present (supplementary material). Prevalence according to maternal-child
variables was calculated for these eight variables, considering the number of cases
and the total number of LB in each category. From these estimates, means of the
prevalences over the studied period were calculated. The option for calculating
mean prevalences was adopted as an exploratory strategy to identify possible
variations between the years of the studied period, and subsequently, a summary
mean of these estimates was obtained, with the aim of facilitating the visualization of
the patterns observed over the period and reducing random variations.

Maternal age was categorized into five age groups: up to 20 years, 21-25 years,
26-30 years, 31-35 years, and over 35 years. Gestational age was divided into
three categories that can be correlated with the division performed by the World
Health Organization (Blencowe et al., 2013): up to 27 weeks (corresponding to
extreme preterm), between 28 and 36 weeks (corresponding to very preterm and
moderate preterm), and 37 weeks or more (corresponding to term and post-term
births). We categorized maternal education into elementary school I, elementary
school Il, high school, incomplete higher education, and complete higher education.
Maternal race/color was divided into White, Brown (Parda), and Black (Preta).
Month of initiation of prenatal care divided into trimesters. Sex: male and female.
One-minute and five-minute Apgar scores were categorized as less than 7 or
between 7-10, since Apgar values above 7 are considered indicators of good fetal
vitality (COFN; ACOG, 2015). Additionally, the categories "no schooling" (maternal
education) and "Yellow" and "Indigenous" (maternal race/color) were excluded from
the analysis due to the small number of observations (corresponding to 0.1% and
0.4% of total births, respectively), which could compromise the stability and
robustness of the prevalence estimates. In cases with more than one code for
congenital anomalies (in addition to cleft codes), the most recurrent anomalies were
analyzed, grouped by anatomical systems, following the blocks of chapter XVII of
the ICD-10 (World Health Organization, 2019).

2.5 Ethical aspects

As this is a study with secondary, public, anonymized data, with no possibility of
individual identification of participants, the present research does not require review
by a Research Ethics Committee, as established by Resolution No. 510, of April 7,
2016, of the National Health Council (Brazil. Ministry of Health, 2016).

3 Results and discussion

3.1 Prevalence of orofacial clefts in Rio de Janeiro

In the period from 2014 to 2023, 1,030 cases of OFC were recorded in the state of
Rio de Janeiro (total values by health region presented in the supplementary
material), the mean prevalence of OFC ranged between 3.5 and 6.7 cases per
10,000 LB, with the highest rates concentrated in the health regions of Baia da llha
Grande, Serrana, and Noroeste (Figure 1). According to the epidemiological bulletin
on CAs from the Ministry of Health, between 2010 and 2022, OFCs corresponded to
the third most prevalent group of CAs in the country, with a prevalence of 7 cases
per 10,000 LB (Saude, 2023). The study by Vieira et al. (2025), which analyzed
OFC cases in Brazil between 2010 and 2021, found a mean prevalence for OFC in
Brazil of 6.7 cases per 10,000 LB. However, worldwide, the prevalence of OFC is

4/19



14.7 per 10,000 LB (Panamonta et al., 2015).

In view of the national and global panorama, the prevalence observed in the various
health regions of Rio de Janeiro is below expectations, especially the Norte,
Centro-Sul, and Baixada Litoranea regions. One possible justification for this
difference is the fact that there is still significant underreporting of CAs in Brazil
(Saude, 2023), which often stems from a lack of awareness among health
professionals regarding the recording and correct coding of CAs.

INoroeste)

N

ey

Metropolitangdam
/W

0

Prevaléncia média de fenda orofacial

por 10000 NV nas regioes de saude do RJ
3,5-45
45-5,0

I50-6,7

Figure 1: Spatial distribution of the mean prevalence of orofacial cleft per 10.000 LB

in the health regions of the state of Rio de Janeiro, from 2014 to 2023.
Source: The authors

Corroborating this scenario, a study conducted in the city of Rio de Janeiro identified
low agreement between CA diagnoses recorded in hospital medical records
(performed or confirmed after birth and during hospitalization) and those reported in
Live Birth Declarations. For OFCs, agreement values were only 36.8% and 23.7%
for records with two and three digit coding in categories Q35, Q36, and Q37,
respectively, evidencing important inconsistencies in the completion of these
documents (Guerra et al., 2008).

The temporal analysis of prevalences revealed heterogeneous behavior among
health regions (Figure 2), highlighting the stability of the Metropolitana region
(bringing together the Metropolitana | and Il health regions) at around 5 cases per
10,000 LB (Figure 2E), as well as the marked fluctuation in Baia da llha Grande,
which recorded peaks of up to 15 cases in 2022 (Figure 2A). The oscillations in Baia
da llha Grande may be related to the smaller number of births in the region, making
rates more susceptible to annual variations.

In contrast, the more constant pattern in the Metropolitana region may reflect the
high population concentration, which brings together about 75% of the state's
population, and consequently, a larger number of births, reducing sharp variations in
rates. Furthermore, the greater availability of health services in the Metropolitana
region may favor the diagnosis and notification of cases (Kuschnir et al., 2010). It is
also noteworthy that even the prevalence peaks detected in the studied period did
not significantly exceed the worldwide prevalence.
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Figure 2: Temporal trend of annual prevalences of orofacial cleft per 10,000 LB in

the health regions of the state of Rio de Janeiro, from 2014 to 2023.
Source: The authors

3.2 Maternal-child epidemiological profile

The analysis of maternal characteristics allowed a better understanding of the
epidemiological profile found in OFC cases in Rio de Janeiro (total values detailed
by health region and by year can be found in the supplementary material). The
schooling variable did not present a consistent pattern among regions that would
suggest a clear relationship with OFC prevalence (Figure 3A). However, as this is a
descriptive analysis, such variations should be interpreted with caution, considering
the possible instability of estimates in regions with a smaller number of births and
OFC cases. The Metropolitana region stood out for exhibiting similar prevalences
among schooling categories. The PCDaS database already aggregates the
Metropolitana | and Il regions, which supports the use of the single 'Metropolitana’
category in the analysis. Even so, it is recognized that this aggregation may mask
important internal heterogeneities between these areas.

Previous studies have investigated the relationship between maternal and/or
paternal schooling and the occurrence of OFC in Brazil, although the results remain
heterogeneous. Figueiredo et al. (2015), in a retrospective case-control study
conducted in the state of Mato Grosso with 80 mothers of children with and without
OFC, observed a higher prevalence of OFC among mothers with lower educational
and socioeconomic levels. Altoé, Borges, Neves et al. (2020), in a case-control
study conducted in the same state with 150 mothers of children with CLP and 300
mothers of children without CAs, identified low paternal schooling as a risk factor for
OFC. The paternal schooling variable was not tested in our sample since these data
are not available in SINASC.
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Média da prevaléncia de fenda orofacial por escolaridade materna nas regides de salide do R] entre 2014 e 2023
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Figure 3: Distribution by health region of Rio de Janeiro of the prevalence of
orofacial clefts by maternal epidemiological characteristics. A: Schooling; B:
Race/Color; C: Age.

Source: The authors

On the other hand, Campos Neves et al. (2016), Silva, Calumby and Freitas (2024),
and Santos et al. (2025) present convergent results in not identifying a consistent
pattern between parental schooling and the occurrence of OFC. Campos Neves et
al. (2016), in a cross-sectional study conducted in Mato Grosso with 116 patients,
evaluated the schooling of both parents and observed no influence of this factor on
the occurrence of OFC. Silva, Calumby and Freitas (2024), in a descriptive study
based on SINASC data (1999-2020) on isolated OFCs in Brazil, analyzed maternal
schooling and did not identify a consistent pattern of association with the occurrence
of OFC. Santos et al. (2025), in an ecological study also of national scope with
SINASC data (2001-2022), did not observe higher frequencies among mothers with
lower schooling and higher OFC rates.

The analysis of maternal schooling as a determinant of maternal-child health is also
supported in an international context. Baron et al. (2015) demonstrated in a
cross-sectional study conducted with 6,711 pregnant women attended in primary
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care in the Netherlands that women with lower schooling were more likely to smoke,
to be exposed to passive smoking, to have low belief in health control, not to attend
childbirth preparation classes, and not to take folic acid supplementation during
pregnancy, which may lead to adverse gestational outcomes, such as CAs.

The mean prevalence of OFC showed variations among the health regions of the
state of Rio de Janeiro according to maternal race/color in the period from 2014 to
2023 (Figure 3B). In general, higher prevalences were observed among children of
Brown (Parda) mothers in half of the health regions analyzed, with emphasis on
Baia da llha Grande, which presented the highest value among all groups
evaluated. In the Médio Paraiba, Baixada Litoranea, and Noroeste regions, higher
prevalences were also recorded among Brown mothers. In contrast, some regions
presented higher prevalences among White mothers, such as the Norte and
Serrana regions. Among Black (Preta) mothers, the values were more
heterogeneous, with relatively high prevalences in the Centro-Sul and Metropolitana
regions, while the lowest value was observed in Médio Paraiba.

Despite regional variations, there is no consistent pattern between maternal
race/color and higher prevalence of OFC. As this is a descriptive analysis, these
variations should be interpreted with caution, considering the possible instability of
estimates in some regions. It is important to note that the race/color variable has
good data completeness in SINASC (Coelho et al., 2023); however, it is a
self-declared variable that reflects historical, cultural, and political dimensions of
ethnic-racial self-belonging. In this sense, Chor et al. (2019) compared genomic
ancestry data, racial composition of census tracts, and individual socioeconomic
factors with self-declared race/color in a cohort of 15,105 Brazilians, demonstrating
that ancestry alone does not explain self-declared race/color. Complementarily, the
study by Nunes et al. (2025) had as one of its objectives to understand the effects of
intense miscegenation on Brazilian genetic diversity, describing the population as
tri-hybrid, resulting from the predominant contribution of European, African, and
Amerindian ancestors. For the state of Rio de Janeiro, contributions of
approximately 52% European, 40% African, and 8% Amerindian were estimated.

Maternal age showed a pattern of increasing prevalence towards both age extremes
(under 20 years and over 35), with some exceptions, such as in the Baia da llha
Grande and Serrana regions (Figure 3C). Bille et al. (2005), when analyzing about
1.5 million live births in Denmark, showed an association between higher maternal
and paternal age and increased risk for OFC. Similarly, the findings of the
meta-analysis by Herkrath et al. (2012) with studies from Europe, the Americas
(South, Central, and North), Asia, and Oceania indicated that advanced maternal
age presents a distinct association according to the type of OFC. No significant
relationship was observed between mothers aged 35 or older and the occurrence of
CL or CLP, although when observing only mothers aged 40, there was a 1.56-fold
increased risk of having children with CL or CLP compared to those between 20 and
29 years. For CP, a significant increase in odds was found already among mothers
aged 35 to 39 years, remaining elevated in mothers aged 40 or older, who had a
1.28-fold higher risk compared to the reference group. The same meta-analysis did
not identify a statistically significant association between maternal age <20 years
and the occurrence of OFC. In Brazil, with data from Rio Grande do Sul, Maurique
et al. 2023 also observed an association between advanced maternal age and CLP
or CL.

Lower levels of schooling and family income have been associated with lower use of
prenatal care, which can negatively impact the promotion of maternal-child health
(Carvalho; Araujo, 2007). The study by Fernandes et al. (2025) reported that
mothers who did not have access to prenatal care had an increased risk of having a
child with CAs when compared to those who started follow-up in the first trimester.
Lopes, Guida and Andrade (2022) observed that the occurrence of CAs is inversely
proportional to the number of prenatal consultations. Corroborating the literature, our
data show an increase in OFC prevalence when follow-up begins in the second or
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third trimester. More markedly, the prevalence was higher in the Baia da Illha Grande
and Centro-Sul health regions when considering the third trimester (Figure 4A),
although causality cannot be established from a descriptive cross-sectional study.

Média da prevaléncia de fenda orofacial por trimestre de inicio do pré-natal nas regiées de saide do R) entre 2014 e 2023
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Figure 4: Distribution by health region of Rio de Janeiro of the prevalence of
orofacial clefts by gestational epidemiological characteristics. A: Initiation of prenatal

care; B: Gestational age.
Source: The authors
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These results indicate late follow-up, since much of embryonic development occurs
during the first three months, which compromises the window of opportunity for
periconceptional supplementation. A population-based case-control study
demonstrated that periconceptional supplementation with folic acid was associated
with an approximately 60% reduction in the risk of OFC (Xu et al., 2021). In this
context, late initiation or non-performance of prenatal care compromises not only
gestational monitoring but also the opportunity for guidance and provision of
periconceptional supplementation, whose period of greatest -effectiveness
corresponds precisely to the weeks preceding and following conception. Currently,
daily supplementation of 400 to 800 pg of folic acid is recommended for women
planning to become pregnant, in addition to the mandatory fortification of flours and
other staple foods. This preventive strategy, widely consolidated for neural tube
defects, has already been adopted by about 60 countries and contributes to the
prevention of approximately one quarter of preventable cases of these CAs
worldwide (Kancherla, 2023).

Regarding gestational weeks, it is possible to observe a significant increase in OFC
prevalence in births before 36 weeks (Figure 4B), indicating an increased frequency
of prematurity among individuals affected by OFC. Clusters with increased
prevalence of OFCs in Brazil have also been related to increased preterm birth rates
(Santos et al., 2025); this phenomenon can be observed in all health regions of Rio
de Janeiro. In the analysis by Silva, Freitas and Vieira (2025), comparing OFC
cases from the United States and Brazil between 2017 and 2021, it was found that
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infants born with OFC in Brazil had a significantly higher chance of preterm birth and
that their mothers had fewer than 10 prenatal consultations.

The sex variable showed a higher prevalence in males in all health regions analyzed
(Figure 5A). In the literature, a higher prevalence of CL with or without CP (CL/P) is
described in males, while CP presents a higher prevalence in females. However,
CL/P is the most common type of OFC, representing about 75% of cases (Mossey;
Modell, 2012), which may reflect in the prevalences found in the regions of Rio de
Janeiro, considering all types of OFC together. Silva, Macari et al. (2022), when
analyzing SINASC data from all over Brazil between 2008 and 2017, identified an
association between OFC cases, male sex, and preterm birth. From our results, it is
possible to infer that the state of Rio de Janeiro also follows this national trend.
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Figure 5: Distribution by health region of Rio de Janeiro of the prevalence of
orofacial clefts by newborn epidemiological characteristics. A: Sex; B: One-minute
Apgar; C: Five-minute Apgar.

Source: The authors
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In all health regions, higher prevalences of OFC were observed in births with an
Apgar score below 7 at the first (Figure 5B) and fifth minute of life (Figure 5C),
mostly with prevalences above the national average of 7 cases per 10,000 births.
Wyszynski and Wu (2002), in a case-control study in the United States, observed
that infants born with OFC had a higher frequency of Apgar scores lower than 7 at
the fifth minute when compared to controls. The Apgar score is a method of rapid
clinical assessment of the newborn and an important screening method; its
measurement is performed at the 1st and 5th minute of life to verify adaptation to
extrauterine life and identify newborns who need immediate assistance. Apgar
values above 7 indicate good neonatal vitality, while Apgar values of 0-3 at the fifth
minute are related to an eight-fold increased risk of neonatal death (Casey; Mclintire;
Leveno, 2001). The higher prevalences of prematurity and low Apgar scores
observed reinforce the clinical fragility of these newborns, requiring specialized care
to ensure better survival conditions and neonatal prognosis.

The analysis of cases with multiple congenital anomalies allowed the identification of
the anatomical systems most frequently associated with OFCs in the state of Rio de
Janeiro between 2014 and 2023 (Figure 6). In total, 240 cases were identified that
simultaneously presented ICD-10 codes for OFC and for other congenital
anomalies, corresponding to 23.3% of all cases recorded in the studied period.
Among these records, cases with up to five distinct congenital anomaly codes were
observed.

Outras anomalias

Q20-Q28 Sistema circulatério

Q50-Q56 Orgaos genitais

Q65-Q79 Sistema musculoesquelético
7.4%

38.7% (40)

(208)

8.4%

(45) Q38-Q45 Sistema digestério

15.1%
(81)

17.1%
(92)

Q00-Q07 Sistema nervoso

Q10-Q18 Olho/Orelha/Face/Pescoco

Figure 6: Main groups of congenital anomalies associated with cases of orofacial
clefts in the state of Rio de Janeiro between 2014 and 2023.

Source: The authors

The musculoskeletal system was the group with the highest number of records, with
208 in total; among the anomalies of this system, unspecified polydactyly (Q699)
stood out with 24 records, followed by other congenital deformities of the foot
(Q668). The second most prominent group was congenital anomalies of the eye,
ear, face, and neck with 92 records; among these, anomaly of ear position (Q174)
and other specified congenital anomalies of the ear (Q178) totaled 30. In third place
was the group of anomalies of the nervous system, with a total of 81, highlighting
unspecified congenital hydrocephalus (Q038) with 19 records and microcephaly
(Q02) with 15 records.

In the study by Stoll, Alembik, and Roth (2022), which analyzed more than 300,000
births in Europe, anomalies of the eyes, face, ear, and neck were identified as the
most frequently associated with OFC, followed by musculoskeletal anomalies,
diverging from what was found in Rio de Janeiro. Positive associations with OFCs
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have already been observed with other congenital anomalies, such as anencephaly,
encephalocele, congenital clubfoot, and ear anomalies, which are part of the most
frequent anatomical groups in the state (Rittler et al., 2008).

As a limitation, the study did not perform statistical tests of association between
maternal-child variables, health regions, and the occurrence of OFC, being
restricted to descriptive and graphical analysis, which prevents the estimation of
association measures and limits inference beyond the description of the observed
patterns.

Finally, the findings of this study reinforce that OFCs represent an important public
health problem in the state of Rio de Janeiro, not only due to their frequency, but
also due to the correlation with clinical conditions that can increase neonatal
vulnerability. The identification of higher prevalences in preterm newborns and those
with low Apgar scores, in addition to numerous cases with multiple congenital
anomalies, evidences the complexity of care for these individuals and the need for a
multidisciplinary approach.

The prevalences found are below global and national averages; therefore, the
possibility of underreporting in SINASC must be considered. In this context, the
strengthening of epidemiological surveillance actions and the training of
professionals for the identification and adequate coding of OFCs become
fundamental for the planning of public policies and the care network, especially after
the enactment of Law 15.133/2025. In general, underestimated prevalences can
compromise the adequate distribution of resources, impacting the supply of
specialized beds, multidisciplinary teams, and funding allocated to the care of these
patients.

4 Conclusion

The analysis of the spatial distribution and epidemiological profile, based on SINASC
data, revealed a birth prevalence of OFCs in Rio de Janeiro between 3.5 and 6.7
cases per 10,000 LB, values lower than the global and national averages, which
may suggest underreporting. The mapping by health regions evidenced a higher
concentration of cases in the Baia da llha Grande, Serrana, and Noroeste regions. A
more pronounced temporal fluctuation was observed in Baia da llha Grande,
possibly associated with the smaller number of births, while the Metropolitana region
presented greater stability. Among the cases analyzed, a pattern of higher
prevalence of OFCs was verified with late initiation of prenatal care in maternal
variables. Regarding infant variables, higher prevalences of OFC were observed
with prematurity, in males, and low Apgar scores. These findings characterize the
maternal-child epidemiological profile of OFCs in the state and highlight the
relevance of SINASC as a tool for epidemiological surveillance and support for
health planning, by evidencing regional patterns and inequalities that can support
the formulation of more targeted public policies.

It is suggested that future studies use linkage strategies between databases (such
as SINASC, the Mortality Information System, and the Primary Care Health
Information System) to improve record validation and reduce possible
underreporting. Furthermore, analytical studies with more robust designs are
recommended, capable of investigating risk factors associated with OFCs and
explaining the observed regional variations. The findings of this study reinforce the
importance of continuous monitoring of OFCs and their articulation with public health
policies, in line with Law No. 15,133/2025, contributing to the planning and
organization of the reconstructive surgery care network in the state of Rio de
Janeiro.
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