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Abstract

Introduction: Lip-palatine clefts are recurrent congenital malformations and cause speech, 
swallowing, hearing and socialization impairment. Child development comprises the evolution of motor, 
cognitive, social and emotional skills and is influenced by many factors. Objective: To investigate the 
child development of subjects with cleft lip and palate (CLP). Method: Cross-sectional observational 
study conducted by interview and Denver II assessment in a group of children with CLP without associated 
syndromes. We included 27 individuals between seven and 68 months, of both sexes, who perform speech 
therapy follow-up in the Unified Health System outpatient clinic in a pediatric hospital. Results: The 
median age of the 27 participants was 25 months, 15 female (55.6%). 13 participants presented incomplete 
incisive post-foramen cleft (48.1%) and most are the first child in the family (51.85%), having not started 
school activities (59.26%). The average maternal age was 4 years lower than the paternal, and the family 
income is about two minimum wages. One-sided transforamen cleft occurred more in boys (55.6%), while 
post-incomplete foramen cleft palate occurred more in girls (61.5%). In the applied test, the language 
area was the most affected, with 37% of individuals presenting item of caution or attention, with failure 
in a test. Conclusion: Normal development was observed in most of the studied population, possibly 
caused by the early care received. Results at risk for delay occurred more frequently in females, in the 
post-foramen clefts, in the firstborn and were related to the language area.
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Resumo

Introdução: As fissuras labiopalatinas são malformações congênitas recorrentes e ocasionam 
prejuízos de fala, deglutição, audição e socialização. O desenvolvimento infantil compreende a evolução 
das habilidades motoras, cognitivas, sociais e emocionais, sendo influenciado por muitos fatores. Objetivo: 
investigar o desenvolvimento infantil de crianças com fissuras labiopalatinas (FLP). Método: Estudo 
observacional transversal realizado por análise de dados de entrevista e do resultado do teste de Denver II 
em um grupo de crianças com FLP, sem síndromes associadas. Foram incluídos 27 indivíduos entre sete e 
68 meses, de ambos os sexos, que realizam acompanhamento fonoaudiológico em ambulatório do Sistema 
Único de Saúde de um hospital pediátrico. Resultados: A mediana de idade dos 27 participantes foi 25 
meses, sendo 15 indivíduos do sexo feminino (55,6%); 13 com fissura pós-forame incisivo incompleta 
(48,1%); a maioria, o primogênito da família (51,85%); não tendo iniciado atividades escolares (59,26%). 
A média de idade materna foi quatro anos mais baixa que a paterna e a renda familiar é de cerca de 
dois salários mínimos. A FLP transforame unilateral ocorreu mais em meninos (55,6%), enquanto a 
fissura palatina pós-forame incompleta ocorreu mais em meninas (61,5%). No teste aplicado, a área da 
linguagem foi a mais acometida, tendo 37% dos indivíduos apresentando item de cautela ou atenção, 
com falha em uma prova. Conclusão: Observou-se desenvolvimento esperado na maioria da população 
estudada, possivelmente ocasionado pelo atendimento precoce recebido. Os resultados com risco para 
atraso ocorreram mais frequentemente no sexo feminino, nas fissuras pós-forame, no primogênito e 
relacionaram-se com a área de linguagem.

Palavras-chave: Desenvolvimento Infantil; Anormalidades Congênitas; Linguagem Infantil; Fenda 
Labial; Fissura Palatina. 

Resumen

Introducción: Las fisuras del paladar y labio leporino son malformaciones congénitas recurrentes. 
Causan alteraciones del habla, deglución, audición y socialización. El desarrollo infantil comprende la 
evolución de las habilidades motoras, cognitivas, sociales, emocionales y está influenciado por muchos 
factores. Objetivo: investigar el desarrollo infantil de niños con labio leporino y paladar hendido (CLP). 
Método: estudio observacional transversal realizado por entrevista y análisis de resultados de Denver II 
en un grupo de niños con fisura del paladar sin síndromes asociados. Se incluyeron 27 individuos entre 
siete y 68 meses, ambos sexos, que realizan seguimiento de terapia del habla en la clínica ambulatoria 
del Sistema Único de Salud en un hospital pediátrico. Resultados: La mediana de edad de los 27 
participantes fue de 25 meses, 15 mujeres (55,6%). 13 presentaron hendidura incisiva post-foramen 
incompleta (48.1%). La mayoría son el primer hijo (51.85%), que no han comenzado las actividades 
escolares (59.26%). La edad materna promedio fue 4 años menor que la paterna y el ingreso familiar 
es de aproximadamente dos salarios mínimos. La fisura transforamen unilateral ocurrió más en niños 
(55.6%), mientras que el paladar hendido post-incompleto ocurrió más en niñas (61.5%). En la prueba 
aplicada, el área de lenguaje fue la más afectada, con el 37% de las personas presentando un elemento 
de precaución o atención, con fracaso en una prueba. Conclusión: Se observó desarrollo normal en la 
mayoría de la población estudiada, posiblemente debido a la atención temprana recibida. Los resultados 
con riesgo de retraso ocurrieron con mayor frecuencia en las mujeres, en las hendiduras posteriores al 
foramen, en el primogénito y se relacionaron con área de lenguaje.

Palabras clave: Desarrollo Infantil; Anomalías Congénitas; Lenguaje Infantil; Fisura del Paladar; 
Labio Leporino.
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Introduction

Cleft lip and palate (CLP) are congenital mal-
formations with a multifactorial origin that includes 
genetic and environmental factors. Cleft lip and/or 
palate is the most common congenital anomaly of 
the face1 and it is due to a failure in fusion of the 
embryonic craniofacial processes that originate the 
primary and secondary palate, which should happen 
between the fourth and twelfth gestation week2.

According to the World Health Organization 
(WHO)3, the mean incidence of incisive transfora-
men CLP in the western population is 1:1000 births, 
while the incidence of cleft palate alone is 1:2000 
births. It should be highlighted that these ratios 
vary with ethnic and geographic factors, and the 
variation in ethnicity is more significant than the 
geographical variation for the incidence of clefts3.

The incidence of CLP in Brazil ranges from 
0.47 to 1.54 per 1000 births and it has a multifacto-
rial etiology, being associated, or not, with heredi-
tary factors and clinical maternal aspects such as 
stress, infections, medications and/or irradiations4,5.

Epidemiological findings indicate that munici-
pal economic factors, based on the 2000 census, are 
not related to the prevalence of orofacial clefts in 
the population. However, this result may have been 
impacted by a lack of records, thus underestimating 
the number of individuals with this malformation 
in underdeveloped municipalities6. 

The CLP classification involves anatomical 
characteristics and the affected region. The incisive 
foramen is considered a morphological and embry-
onic reference, and according to that, CLP can be 
classified as pre-, post- or trans-incisive foramen. 
It can also be unilateral or bilateral and complete or 
incomplete7. CLP compromises, to varying degrees, 
oral language, speech and hearing, and can impair 
social interactions8.

Child growth and development are influenced 
by genetically determined factors and environmen-
tal factors, such as the social environment in which 
a child is inserted9. Therefore, development must be 
analyzed through an assessment that contemplates 
children’s complex cognitive functions9.

While growth is related to physical aspects, 
such as body weight and height, development 
includes, in addition to physiological aspects, the 
maturation process of organs and systems. Thus, 
child development enables greater efficiency in the 

execution of functions and acquisition of increas-
ingly elaborated skills over time9. 

At the beginning of life, a baby perceives 
sensations and replicates them through actions, and 
exploration of the environment is a fundamental 
aspect for the development of the body scheme. 
Perception and cognition develop and are expressed 
through motor activity. In addition to sensory and 
motor aspects, there is also an affective factor, a 
basic element to motivate actions. The result of 
the interaction of these factors defines how each 
child’s development process takes place, based on 
their possibilities and the environment in which 
they are inserted10.

Social interaction is fundamental for child 
development and the lack thereof can impair the 
social relationships of children with CLP, due to 
scarcity of adequate stimuli.11 This deficiency may 
be associated with language and hearing deficits,12 
which interfere in the neuropsychological develop-
ment process,13 since there is a predisposition to 
hearing loss in CLP, which may be a risk indicator 
for the development of language skills.14 Therefore, 
there is possible relationship between changes in 
child development, language skills and the pres-
ence of CLP.8 

Findings from a meta-analysis, carried out 
with young children with CLP, suggest that in this 
population the process of speech and language 
development is delayed when compared to children 
in the same age group, but without the malforma-
tion. It was also observed that this delay tends to 
decrease with increasing age.15

Several factors can trigger some type of al-
teration in child development, and there is recent 
evidence in the literature indicating that CLP can 
compromise neuropsychological aspects, in ad-
dition to affecting known areas such as speech, 
language, and hearing.8,13 However, there are stud-
ies that do not find any association between risk 
for language alteration or significant differences 
in the performance of this skill in children with 
malformation.16

There are different protocols described in the 
literature dedicated to assessing child development, 
among them the Denver II Test, which performs 
developmental screening. This instrument can be 
applied to children from zero to six years old and 
includes 125 items to evaluate four major areas: 
personal-social, fine-adaptive motor, language 
and gross motor. Its interpretation is divided into 
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normal, questionable, and not applicable develop-
mental risk and depends on the items performed or 
not by the child, according to their age.17 It is quick 
to apply, taking around 30 minutes and is recom-
mended by the Brazilian Society of Pediatrics and 
the American Academy of Pediatrics.18 The Denver 
II test was translated and cross-culturally adapted 
for use in Brazil.19 

Considering the possibility of developmental 
changes in children with CLP and the need for early 
monitoring of these children, the present study 
aimed at investigating the development of children 
with cleft lip and palate, through the application of 
the Denver II Test. 

Methods

This is an observational and cross-sectional 
study, of quantitative and exploratory character, 
which investigated the population of children with 
CLP seen in an extension project of a Federal Uni-
versity, which takes place weekly in the outpatient 
clinics of the Brazilian Unified Health System 
- SUS, in a pediatric hospital in Porto Alegre/RS. 

This study was approved by the Research 
Ethics Committee of the health institution, in co-
participation with the University, under opinion 
number 3,398,845. All guardians of the children 
participating in the study signed the Free and In-
formed Consent Form (ICF). 

The participants in this study are part of the ex-
tension project “Lip and Palate Clefts”, which has 
a database consisting of telephone number, identi-
fication and type of cleft in 68 children in clinical 
care or management in the period from 2015 to 
2019. Children with CLP are referred to the speech 
therapy service group through inter-consultations 
with the professionals who comprise the clinical 
staff of the SUS specialty outpatient clinics at the 
health institution. In general, inter-consultations 
are requested by professionals from the areas of 
plastic surgery, pediatric otolaryngology an oral 
and maxillofacial surgery. 

The sample included data from individuals of 
both sexes, aged between seven and 68 months, 
diagnosed with the malformation and who is part 
of this project. Those with genetic syndromes and 
who did not attend or did not agree to participate 
in this study were excluded.

The research protocol was carried out between 
June and August 2019 and included the following 
procedures:

Personal or phone contact with the children’s 
guardians listed in the database of the University 
extension project, presentation of this research 
project, consent and signature of the ICF;

Brief initial interview to get the participants’ 
personal identification data: name, sex, date of 
birth, maternal and paternal age at birth, birth 
order of the research subject, characteristics of the 
CLP (affected areas and extent), child’s education, 
family income and review of the telephone number 
for contact;

Application of the Denver II Test17 carried out 
by the assistant researcher, who verifies the inter-
section items by the participant’s age group. The 
test is a screening tool of the children’s develop-
ment conditions, including 125 items, distributed 
in four areas/categories: gross motor, fine-adaptive 
motor, language and personal-social. Its interpreta-
tion considers the development as “normal” when 
no item is observed, “caution or risk”, when a single 
item is observed and “questionable” when two or 
more items are present. “Caution or risk” is consid-
ered to be those areas in which the individual has 
failed a test (or item), which more than 75% to 90% 
of the children have already performed, as recom-
mended by the test. These results were entered into 
the electronic medical records of each participant, 
who are still under management or clinical speech 
therapy at the same location;

The data were entered into an Excel® table for 
later statistical analysis.

The quantitative variables analyzed were 
the mean, median and standard deviation and for 
the qualitative variables (type of fissure, sex, test 
interpretation, specific areas analyzed in the test), 
absolute and relative frequencies were calculated. 
The association between the variables investigated 
was verified with the Chi-square test or the Mann-
Whitney test, depending on the absolute number of 
the variable. For data analysis, the Statistical Pack-
age for the Social Sciences (SPSS) version 23.0 
for Windows was used. The level of significance 
adopted for the statistical tests was 5%.
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Results

Of the 68 individuals seen in the extension 
project period, 33 over the age of six were exclu-
ded. Of the 35 individuals contacted who were up 
to six years old, three were excluded with whom 
it was not possible to make telephone contact; two 
who had genetic syndromes that could influence 
the test results; two who denied service when 
contacted and one due to death, totaling a sample 
of 27 participants. Of the participants included in 

the sample, 25 were undergoing speech therapy at 
the SUS specialty outpatient clinic of the health 
institution where the study was carried out, one 
was accessing this service in the city where he/she 
lives, and another had been discharged.

The minimum age of the participants was 
seven months, the maximum age was 68 months, 
and the median age was 25 months. The sex with 
the highest incidence was female (55.6%; n = 15) 
and the most frequent cleft type was incomplete 
post-incisive foramen (48.1%; n = 13). The sample 
characterization is shown in Table 1.

Table 1. Sample characterization 

Variables n (%) md/m

Age Minimum
Maximum

7 months
68 months md = 25 months

Sex Male
Female

12 (44.4)
15 (55.6)

Cleft type 

Unilateral transforamen
Bilateral transforamen

Incomplete post-foramen
Pre-foramen

9 (33.3)
2 (7.4)

13 (48.1)
3 (11.2)

Legend: n = number of subjects; % = percentage; md = median

As for the birth order, 51.85% (n = 14) of the 
study participants are first born; 25.92% (n = 7) 
are second born; 14.81% (n = 4) are third born; 
3.70% (n = 1) is fourth born and another 3.70% 
(n = 1) is a fifth born child. Mean maternal age at 
birth averaged 26.85 years and the mean paternal 
age 31.22 years. Most children (59.26%; n = 16) 
had not started school activities and, among those 
who started (40.74%; n = 11), females had a higher 
incidence (63.63% n = 7). The mean age of children 
who started school was 35 months, and the mean 
age at school start for girls was 33.57 months and 

37.5 months for boys. The mean family income 
of the children evaluated is approximately two 
minimum wages (BRL 1951.85).

Incomplete post-foramen cleft palate had a 
higher incidence in girls (61.5% n = 8) and unilat-
eral transforamen CLP had a higher incidence in 
boys (55.6% n = 5). Bilateral transforamen CLP 
and unilateral pre-foramen clefts had a similar in-
cidence in boys and girls. No statistical difference 
was found between the type of cleft and sex (p = 
0.82). The comparative data are shown in Table 2.
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Regarding the interpretation of the Denver 
II Test results, 18 children had normal results 
(66.7%), while nine had questionable results 
(33.3%), whose association with sex did not show 

statistical difference (p = 0.68 ). Detailed data on 
the association between the Denver II test result 
and sex are shown in Table 3.  

Table 2. Cleft type and sex

Cleft Type
Sex Total

p*M
n (%)

F
n (%) n (%)

Unilateral transforamen CLP 5 (55.6) 4 (44.4) 9 (100)

0.82
Bilateral transforamen CLP 1 (50.0) 1 (50.0) 2(100)
Incomplete post-foramen cleft palate 5 (38.5) 8 (61.5) 13 (100)
Unilateral pre-foramen cleft 1(33.3)   2(66.7) 3(100)
Total 12(44.4) 15(55.6) 27(100)

Legend: CLP = cleft lip and palate; M = male; F = female; n = absolute number; % = relative number; p* = Chi-square test

Table 3. Association between the Denver II Test result and sex

Denver II Test Result
Sex

Total
n (%) p*Girls  

n (%)
Boys  

n (%)
Normal 9 (60) 9 (75) 18(66.7)

0.68Questionable 6 (40) 3 (25) 9 (33.3)
Total n (%) 15(100) 12(100) 27(100)

Legend: n = absolute number; % = relative number; p* = Fisher’s test

 The association between the Denver II test 
results and the age of the study participants proved 
to be independent of the child’s age (24 months for 
those with normal results and 25 months for those 
with questionable results), and no significant as-
sociation was found between these two variables, 
which was verified through the Mann-Whitney 
test (p = 1.0).   

Items indicating “caution or risk” were found 

in the four areas investigated by the Denver II 
Test. In the area that evaluates language, 10 (37%) 
participants presented items indicating caution; six 
(22.2%) in the area corresponding to fine-adaptive 
motor skills, four (14.8%) in the personal-social 
field; and four (14.8%) in the gross motor skills 
area.  Comparative data and association between 
the Denver II test results and sex are shown in 
Table 4.

Table 4. Association between the areas analyzed by the Denver II Test, sex and the number of 
“caution” items

Language Sex
Caution Number n (%)

pFine-adaptive 
motor 2(%) 3(%) 4(%) Total

n (%)

Personal-social
girls
boys

general

4(57.1)
1(33.3)
5(50)

2(28.6)
0(0)
2(20)

1 (14.3)
1 (33.3)
2 (20)

0(0)
1(33.4)
1(10)

7(100)
3(100)
10(100)

0.28*

Gross motor
girls
boys

general

3(100)
3(100)
6(100)

0 (0)
0 (0)
0 (0)

0 (0)
0 (0)
0 (0)

0 (0)
0 (0)
0 (0)

3(100)
3(100)
6(100)

**

Pessoal-social
girls
boys

general

3(100)
0 (0)
3(75)

0 (0)
0 (0)
0 (0)

0 (0)
1 (100)
1 (25)

0 (0)
0 (0)
0 (0)

3(100)
1 (100)
4(100)

0.25***

Motor grosso
girls
boys

general

2 (100)
0 (0)
2 (50)

0 (0)
2(100)
2(50)

0 (0)
0 (0)
0 (0)

0 (0)
0 (0)
0 (0)

2 (100)
2 (100)
4 (100)

0.33***

Legend: n = absolute number; % = relative number; p* = Chi-square test; p** = constant; p*** = Fisher’s test; 1 = one failure; 2 = 
two failures; 3 = three failures; 4 = four failures.
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Discussion

CLP are malformations that require multidis-
ciplinary care from birth, due to the impairment 
of facial structures that cause oral dysfunctions, 
which can lead to changes in the child’s global 
development and interfere with quality of life.8,13

The influence of birth order in the occurrence 
of CLP has been studied. A meta-analysis carried 
out in the United States revealed a positive associa-
tion between variables, the results of which point 
to an increase in the occurrence of cases of CLP in 
the family, linked to an increase in the birth order of 
the children.20 In the present study, the individuals 
affected by the malformation are, in the major-
ity, the first or the second child, according to this 
meta-analysis,20 and by another study, in which a 
proportion similar to that of the present study was 
found, in which 74% of the sample studied was 
born in the first or second pregnancy.21 

Regarding the age of the parents at the birth 
of the child with CLP, the mean paternal age was 
29.5 years and the mean maternal age 25.7 years, 
in addition to an increase in the incidence of CLP 
with increasing age of the parents.22 Some stud-
ies indicate that the paternal age is higher than 
the maternal age in individuals with CLP.22 This 
study found a mean age close to that found in the 
literature, and a tendency for the paternal age being 
4 years greater than the maternal age, also in line 
with the literature.

Another predisposing factor for CLP is family 
income. In Brazil, the stratification of socioeco-
nomic classes uses the average household income 
as reference, being divided into A, B1, B2, C1, 
C2 and D-E, from the highest to the lowest. In 
the present study, the average family income cor-
responds to the inclusion of individuals in the C2 
socioeconomic class (average income), which does 
not correspond to the findings of other articles, 
which found a higher incidence of CLP in lower 
income individuals.2 

Socioeconomic income is also considered to be 
one of the factors for impaired child development.23 
Results of a study on development that evaluated 
Brazilian children in the southern region of the 
country, based on the influence of environmental 
variables, using the Denver II Test, show a relation-
ship between low income, and low education and 
impaired language development, due to the lack 
of stimulation and stress situations experienced.24

Language impairment in children with this 
malformation is associated with a lack of adequate 
stimulation and their speech disorders, which 
mainly affect vocal resonance and the articulation 
of words, involving both phonetic and phonologi-
cal aspects.11 

CLP is more frequent in men, while isolated 
cleft palates affect more women.1,3 The present 
study shows a higher prevalence of females and 
incomplete post-incisive foramen cleft, data that are 
in agreement with what is found in the literature, 
since a higher incidence of isolated cleft palate in 
females and CLP in males is described. 

The term development found in the literature 
varies according to the authors, being referred to 
as child development, neuropsychological and/
or neuropsychomotor.23-25 Child development has 
critical points that must be observed. Some of 
them are more vulnerable to environmental factors, 
which can lead to developmental disorders due to 
deprivation of stimuli.25 The term neuropsycho-
logical development (NPD) involves different 
domains (language, motor, social, among others). 
The expression NPD does not favor one aspect 
over the other, it does not separate neurological 
from motor aspects, referring also to perceptual 
processes and complex cognitive skills such as 
social, motivational and language skills, contem-
plating the sensory aspect.25 NPD is believed to 
be an expression more in line with this study, due 
to the different areas assessed by the Denver Test. 

Regarding the association of CLP and changes 
in NPD, some studies have found an associative 
relationship between the variables.8,26,27 This study 
found a higher incidence of results with a normal 
score in the Denver II Test, different from what was 
found in the studies of Cavalheiro8 and Jurado.27 
Questionable results occurred in the female sex 
in greater number. In the literature, no data were 
found related to sex using the same test in the same 
population, however, in individuals without CLP, 
literature findings differ from those found in this 
study, since the data suggest a predominance of 
males in cases of changes in the NPD process.28 

Regarding the relationship between number 
of children, and birth order and child develop-
ment, the literature shows that cleft children with 
more than three siblings are more likely to suffer 
developmental changes.23 This association can be 
verified among the participants of this study, since 
the children evaluated presented normal NPD 
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results in greater number, and most of them have 
none or a single sibling. 

Regarding the association between family in-
come and NPD, it was verified by the data on the 
participants in this study, that this was not a risk 
factor for questionable NPD, since most individu-
als obtained a normal result in the Denver II Test, 
different from what is found in the literature.23

When performing the Denver II Test, the area 
assessed that had the highest incidence of individu-
als with caution items, indicating worse perfor-
mance of the function, was language, followed by 
the fine-adaptive motor area, social-personal and 
gross motor, the latter two being equal. Similar 
data, indicating a greater change in the language 
area, were found in a study conducted in the state 
of São Paulo (BR), which evaluated the NPD of 
children with CLP using the same test.8

The use of the Denver Test in the studied 
population proved to be adequate, quick to apply 
and easy to interpret. Regarding the relevance of its 
application, it is believed that, through the results 
obtained and the development milestones estab-
lished by the instrument, more efficient therapeutic 
interventions can be performed. It is considered 
important to identify changes related to the child 
development process early, since from the detec-
tion of the risk of delay, intervention strategies 
can be established from the first years of life, thus 
preventing possible disorders.29 

As for early speech therapy specific for 
children with CLP, it is understood that it should 
start from the neonatal period, going through the 
pre-surgical and continuing after the corrective 
surgeries of the lip and palate. Early care should be 
provided and the family members instructed on the 
treatment, aspects of oral hygiene, massages, food 
and speech and language stimulation, increasing 
understanding of the malformation.30

Early identification and treatment of lan-
guage problems in this population is considered 
important, since it can prevent difficulties in the 
learning and socialization process, compromising 
the NPD.8 This study, however, found a normal 
NPD in the developmental assessment applied to 
this population, which could be explained by the 
periodic and specialized follow-up provided to the 
participants from the first days of life, occurring 
weekly, biweekly or monthly, in which appropriate 
stimulation and instructions are provided.

Conclusion

The variables studied showed a normal de-
velopment in greater incidence among the studied 
population, which can possibly be justified by the 
specialized speech therapy service provided early 
and periodically to this group of children. The 
services offered involve perceptual stimuli and 
complex cognitive skills, instructions and specific 
interventions that assist the NPD process.

Questionable results, i.e., developmental risk, 
were present in the female sex, in the post-foramen 
clefts and in first born individuals, affecting more 
often the language area.

This study has limitations in terms of sample 
size and the reduced time required to perform data 
collection, therefore, new studies with a larger 
number of participants are recommended so that the 
results can be generalized. In addition, this study 
used only the Denver II Test for the assessment of 
NPD, and further studies with children with CLP 
using other instruments/tests are necessary in order 
to obtain a more complete and broad assessment of 
the development of this population.
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