
A
R

T
IC

L
E

S

383
  
Distúrb Comun, São Paulo, 32(3): 383-395, setembro, 2020

Multiple case studies: schoolchildren 
with cleft lip and palate in context of 

phoniatric evaluation

Estudos de casos múltiplos:  
escolares com fissura labiopalatina  
no contexto da avaliação foniátrica

Múltiplesestudios de caso:  
escolares conlábio leporino y paladar hendido 

en el contexto de la evaluación foniátrica

Mônica Elisabeth Simons Guerra* 
Vanessa Magosso Franchi* 

Beatriz Cavalcanti de Albuquerque Caiuby Novaes* 

Abstract

Introduction: Phoniatrics is interested in cleft lip and palate (CLP) due to the complexity in aspects 
of speech, language and hearing. Objective: In context of phoniatric evaluation in schoolchildren with 
CLP, the objective of multiple cases study was to describe the interference of clinical factors in the 
performance in tests of auditory perceptual function of language, as well as the association between them. 
Method: Thirty children, between 6 years and 2 months and 9 years and 11 months, were evaluated by 
Phoniatric doctor, in  interdisciplinary treatment service for CLP: 13 (43%) cleft palate and 17 (57%) 
cleft lip and palate. Clinical factors (including type of cleft, age at evaluation, sex, socioeconomic status, 
school performance, speech therapy, audiological examination and others) and performance in tests of 
auditory discrimination, auditory memory and phonological awareness were described, including the 
association between them. Results: There was no significant difference between the cleft groups and 
the mean age (p = 0.618), sex (p = 0.431), socioeconomic level (p = 0.580) and school performance  
(p = 0.785). The percentage of children who had attended therapy is higher in cleft lip and palate group 
(94.1%). Changes in tests: 4 (13.3%) auditory discrimination, 6 (20%) auditory memory and 8 (26.7%) 
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phonological awareness. The cases with unsatisfactory school performance, more speech therapy time 
and worse speech recognition thresholds had a worse performance in auditory memory and phonological 
awareness. Conclusion: The phoniatric evaluation made it possible to identify clinical factors of the cleft, 
which seems, in some way, to interfere in the language development of these children.

Keywords: Cleft lip; Cleft palate; Child language.

Resumo 

Introdução: A foniatria tem interesse em fissura labiopalatina (FLP) devido à complexidade em 
aspectos de fala, linguagem e audição. Objetivo: No contexto da avaliação foniátrica em crianças 
escolares com fissura labiopalatina, o objetivo do estudo de múltiplos casos foi descrever a interferência 
de fatores clínicos no desempenho em testes da função perceptiva auditiva de linguagem, assim como 
a associação entre eles. Método: Trinta crianças, entre 6 anos e 2 meses e 9 anos e 11 meses, foram 
avaliadas pelo médico foniatra, em serviço interdisciplinar de tratamento da FLP: 13 (43%) fissura pós-
forame incisivo e 17 (57%) fissura transforame incisivo. Foram descritos os fatores clínicos (incluindo 
tipo de fissura, idade na avaliação, sexo, condição socioeconômica, desempenho escolar, realização de 
fototerapia, exame audiológico e outros) e o desempenho em testes de discriminação auditiva, memória 
auditiva e consciência fonológica, incluindo a associação entre eles.  Resultados: Não houve diferença 
significativa entre os grupos de fissura e médias de idade (p=0,618), sexo (p=0,431), nível socioeconômico 
(p=0,580) e desempenho escolar (p=0,785).A porcentagem de crianças que fez terapia é maior no grupo 
de fissura transforame (94,1%). Alterações nos testes: 4 crianças (13,3%) discriminação auditiva, 6 (20%) 
memória auditiva e 8 (26,7%) consciência fonológica. Os casos com desempenho escolar insatisfatório, 
mais tempo de fonoterapia e piores médias do limiar de reconhecimento de fala tiveram desempenho 
pior em memória auditiva e consciência fonológica. Conclusão: A avaliação foniátrica possibilitou o 
apontamento de fatores clínicos da fissura, que parecem, de alguma forma, interferir no desenvolvimento 
da linguagem destas crianças.

Palavras chave: Fenda labial; Fissura palatina; Linguagem infantil.

Resumen

Introducción: Foniátrica está interesado en el labio leporino y paladar hendido debido a la complejidad 
en los aspectos del habla, el lenguaje y la audición. Objetivo: El contexto de la evaluación foniatría en 
escolares con labio leporino y paladar hendido, el objetivo del estudio de múltiples casos fue describir 
la interferencia de factores clínicos en el desempeño en las pruebas de la función auditiva perceptiva del 
lenguaje, así como la asociación entre ellos. Método: Treinta niños, entre 6 años y 2 meses y 9 años y 11 
meses de edad, fueron evaluados por un médico foniátrico, en un centro de tratamiento interdisciplinario 
para labio leporino y paladar hendido: 13 (43%) paladar hendido y 17 (57%) labio leporino y paladar 
hendido. Se describieron y verificaron los factores clínicos (incluido el tipo de hendidura, la edad en 
la evaluación, el sexo, el estado socioeconómico, el rendimiento escolar, la fototerapia, el examen 
audiológico y otros) y el rendimiento en las pruebas de discriminación auditiva, memoria auditiva y 
conciencia fonológica, incluida la asociación entre ellos. Resultados: No hubo diferencias significativas 
entre los grupos de hendidura y la edad media (p = 0.618), sexo (p = 0.431), nivel socioeconómico (p = 
0.580) y rendimiento escolar (p = 0.785). El porcentaje de niños que se sometieron a terapia es mayor 
en el grupo de paladar hendido y labio leporino (94.1%). Cambios en las pruebas: 4 niños (13.3%) 
discriminación auditiva, 6 (20%) memoria auditiva y 8 (26.7%) conciencia fonológica. Los casos con un 
rendimiento escolar insatisfactorio, más tiempo de terapia del habla y peores umbrales de reconocimiento 
del habla tuvieron un peor rendimiento en la memoria auditiva y la conciencia fonológica. Conclusión: 
La evaluación foniátrica permitió identificar factores clínicos de la hendidura, que de alguna manera, 
parece interferir en el desarrollo del lenguaje de estos niños.

Palabras clave: Labio leporino; Fisura del paladar; Lenguaje infantil.
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persist even after corrective surgeries of facial 
defects4-6.

On the other hand, deprivations of daily-living 
concerns such as social and affective experiences 
are also important to build language. They are often 
true for families whose children suffer from chronic 
conditions, such as: recurrent hospitalizations and 
multiple surgeries, difficulties in sucking and swal-
lowing, self-perception of facial appearance and 
vocal quality and other behavioral factors as well 
as parents’ overprotection4,5,7-12.

Ultimately, children with cleft lip and palate 
show high frequency of changes in auditory func-
tion because of function impairment of the tensor 
veli palatini and levator palate muscles. This 
prevents proper opening of the auditory tube and 
reduces aeration of the middle ear, which results 
in high incidence of otitis5,18-20. Kuo et al (2014) 
describe that before one year of age, otitis media 
with effusion can occur at least once in 90% of 
children with cleft palate18.

Changes in hearing can significantly affect 
the development of auditory function in children 
with cleft palate Otitis media is the most common 
cause of temporary hearing loss in this population13 
. And therefore, early in life, otitis media can lead 
to long-term consequences on various hearing 
skills at school age, even after clinical recovery14. 
According to the clinical practice guidelines in the 
management of otitis media with effusion, we know 
it can occur in any child, ranging from 2 months of 
life to 12 years of age, with or without disabilities 
or other conditions that predispose the rise and 
sequel of it13. Therefore, the connection between 
hearing and language has been often studied in 
children with mild to moderate fluctuating hearing 
loss caused by otitis media, which can compromise 
language skills, especially phonological discrimi-
nation and awareness13-17.

In children with cleft palate, there is con-
sensus on the relationship between otitis media, 
hearing loss and language development, out of 
which transient conductive hearing loss is one of 
the most common causes of language disorders in 
this population18. During the child’s first years of 
life, physicians are advised to identify, monitor 
and manage otitis media, from the first effusion, 
enabling early diagnosis. They should particularly 
inform parents about the natural history of the 
disease and the importance of follow-up, in addi-
tion, they should establish whether the child is at 

Introduction

Phoniatrics studies and cares for children and 
adults with language disorders. It was set as a 
medical field practice of otolaryngology through 
the administrative act of Brazilian Federal Medi-
cal Board (CFM)1 in 2006. According to Spinelli 
(1983), language disorders are manifested in the 
various modalities of language production and 
compression, in which impairment grade is variable 
concerning every single aspect and the combination 
between them2.

The first years are important for the devel-
opment of receptive and expressive language. 
It depends on several factors such as genetics, 
environment and emotions in order to stimulate 
neuroplasticity and learning2,3. There is not a single 
language acquisition rhythm for all children, but 
there are some milestones of human communica-
tion that must be followed2,3. Therefore, phoniatrics 
is interested in patients with cleft lip and palate due 
to the great complexity and variability in the aspects 
of speech production, language development and 
changes in hearing from the first years of life as a 
result of function failure of muscles involved in 
velopharyngeal functioning of the auditory tube 
aeration and changes in craniofacial growth4,5.

Velopharyngeal closure, which separates 
the oral and nasal parts of the pharynx, occurs 
respectively from craniodorsal movement of the 
soft palate and medialization and anteriorization 
movements of the lateral and posterior walls of 
the pharynx5. In children with cleft lip and palate, 
before primary correction of the palate, velopha-
ryngeal dysfunction is always present because of 
dysplastic changes during embryonic development 
of the palate levator and tensor veli palatini muscles 
and it may persist after primary palate surgery. This 
dysfunction is characterized by several symptoms 
with an impact on the proper functioning of speech 
processes, necessary for oral quality of vowels and 
occlusive, fricative and sibilant consonants, as well 
as for the processes of swallowing and middle ear 
aeration5,6.

As a result, on the one hand, language may 
be impaired by speech anatomical and functional 
problems, such as compensatory and articulation 
disorders, which involve nasal emission and low 
intraoral pressure. In addition, they are directly 
related to changes in the palate and lip and may 
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Unified Health System (SUS) and which is phil-
anthropic in nature. The 30 children selected for 
the study were monitored from birth by a special-
ized interdisciplinary team and, at data collection 
phase, they were treated by the phoniatric physi-
cian, in a quiet clinic room, in accordance with the 
phoniatric evaluation published in the Treatise on 
Phoniatrics24.

First, clinical factors were identified according 
to the following procedures: (1) Analysis of medi-
cal records to collect variables: gender, age and 
education at the time of evaluation; type of cleft; 
primary surgery (cheiloplasty and palatoplasty); 
otologic surgery procedures for ventilation tube 
insertion; in addition to duration and work aspects 
of the speech therapy. (2) Clinical anamnesis per-
formed in the presence of the child’s parents or 
other guardian aiming: to learn about the child’s 
and his/her family’s background in relation to 
language and hearing; to get reports regarding 
the development of speech and language; to ask 
questions concerning the child’s behavior, school 
complaints and the child’s satisfactory performance 
within school environment. (3) Socioeconomic 
analysis was based on the socioeconomic classifi-
cation methodology proposed by author Graciano 
MIG (2013)25 and applied to this health service. 
(4) Audiological evaluation to obtain the speech 
recognition threshold (SRT) in two phases – at data 
collection phase and at around three years of age -, 
using data from medical records. (5) Otorhinolar-
yngological examination performed at the time of 
medical appointment when aspects of the tympanic 
membrane (otoscopy) were described.

For keeping the study as homogeneous as pos-
sible, the children selected were only those with 
palate malformation, caused by dysfunctions of 
the muscles of velopharyngeal closure and audi-
tory tube opening. These children were split into 
two groups: 17 (57%) children with transforamen 
incisor cleft and 13 (43%) children with post-
foramen cleft. Consent for participation in the study 
along with an explanation on the objectives of the 
research as well as its possible risks were given 
to the children in the presence of their guardians. 
The children excluded were those, according to 
medical records, with sensorineural hearing loss, 
intellectual disability, moderate to severe visual 
impairment and other associated malformations or 
related syndromes. All individuals were enrolled in 
a regular school, from the first to the fourth year of 

greater risk for speech, language and/or learning 
problems4,13.

In many craniofacial centers, the recommenda-
tion for the treatment of otitis media related to tubal 
dysfunction in cleft lip and palate population is 
tympanostomy surgery in order to place the ventila-
tion tube, once it can benefit the recovery of hear-
ing, and avoid important sequelae in their speech, 
language or learning4,5,18,19. Other conditions of the 
middle ear can also occur in this population, more 
frequently in children with cleft palate, such as: 
acute otitis media, chronic non-suppurative and 
suppurative otitis media with cholesteatoma and/
or surgical sequelae, for example, tympanic mem-
brane perforation. In all these cases, each condition 
requires specific treatment, with permanent hearing 
loss as a potential sequel4,13. 

Thus, in children with cleft lip and palate, there 
are several causes that can affect full phonological 
development, impacting auditory discrimination 
processing, phonological awareness and reading 
and writing development4,21. In recent years, studies 
have reported changes in aspects involving differ-
ent organizational levels of language development, 
such as delayed speech acquisition in the first years 
of life, inadequate lexical content formation, failure 
to produce complex sentences, and poor learning 
performance in reading and writing, which interfere 
and make it hard for individuals to integrate into 
society4,7-11,21. They have also identified significant 
variations in cortical functions related to linguistic 
function, for example, impaired memory capacities, 
executive and attentional functions22,23.

In the context of the phoniatric evaluation in 
schoolchildren with cleft lip and palate, the objec-
tive of the present study of multiple cases was 
to describe the interference of clinical factors in 
the performance of auditory perceptual language 
tests, focusing on auditory discrimination, auditory 
memory and phonological awareness, as well as the 
relation between them. 

Methods

This is a descriptive multiple-case study, de-
rived from partial data from the master’s thesis of 
author Guerra MES28, and has been approved by the 
ethics committee as per protocol number 2403672.

The study was carried out at a health service 
clinic for the diagnosis and treatment of patients 
with cleft lip and palate, which serves the Brazilian 
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The type of cleft was compared with age aver-
ages through a T-Student test. The Chi-square test 
was applied to evaluate the association between 
the type of cleft and gender, socioeconomic status 
and school performance. A likelihood-ratio test was 
applied to compare the type of cleft with therapies 
carried out. The result in the performance of the 
auditory discrimination test was compared with age 
by means of the T-Student test and compared with 
SRT, in three-year-old children and at data collec-
tion phase, by means of Mann-Whitney test. The 
result in the performance of the auditory memory 
test was compared with: the age averages through 
the t-Student test; gender, socioeconomic status 
and school performance through a likelihood-ratio 
test; and with period of speech therapy and SRT in 
three-year-old children and at data collection phase 
through the Mann-Whitney test. In the adjustment 
of a binary logistic regression model, the auditory 
memory is the response variable.

The data of phonological awareness were 
published in Guerra and Novaes (2020, in press)29.

Results

The study was composed of 30 children, who 
during phonological medical assessment, showed 
good dialogic attention and interlocution.

All children underwent primary cleft palate 
and/or lip corrective surgeries, and the majority 
of them (90%) underwent these procedures at the 
appropriate age according to the care service pro-
tocol – lip correction (cheiloplasty) up to 6 months 
of age and palate correction (palatoplasty) up to 
two years of age.

The descriptive data obtained from the pho-
niatric evaluation are shown in tables 1 and 2. 
According to medical record data, a speech lan-
guage pathologist assessed all children throughout 
their development. Twenty-five of these children 
(83.3%) had undergone speech therapy, in a period 
of time that ranged from 6 months to 7 years, due 
to articulatory and compensatory disorders caused 
by: intraoral pressure loss as well as omissions and/
or replacements of phonemes (53.3%); and unintel-
ligible speech (30%), according to parents’ report 
and medical record data. 

elementary school (Ensino Fundamental I); most of 
them belonged to a lower social class (80%); aged 
between 6 years and 2 months, and 9 years and 11 
months (average of 8 years and 2 months of age) 
(standard deviation of 2 years and 2 months); there 
were 14 (47%) male children and 16 (53%) female.

After that, the phoniatric physician applied 
three tests of perceptual function of language in 
order to evaluate the auditory perceptual function 
of language: (1) standardized auditory discrimina-
tion for children aged from 5 to 9 years of age and 
according to male and female genders, consist-
ing of 30 pairs of syllables split into 10 pairs of 
equal syllables and 20 pairs of different syllables, 
published by Rodrigues (1981)24,26; (2) auditory 
memory by means of numerical sequence as per 
age group24; (3) phonological awareness by means 
of oral productio3n for children ranging from 3 to 
14 years old, classified in low, medium and high 
categories, and formed by the skills of syllabic 
synthesis, phonemic synthesis, rhyme, alliteration, 
syllabic segmentation, phonemic segmentation, 
syllabic manipulation, phonemic manipulation, 
transposition syllabic and phonemic transposition, 
published by Seabra and Capovilla (2012)27.

Finally, a statistical analysis of the sample 
was carried out in two stages: descriptive analysis 
and statistical association between some variables.

The descriptive analysis was related to clinical 
factors (including age, gender, socioeconomic sta-
tus, applied therapy, primary surgeries, ventilation 
tube insertion surgery, behavioral changes, school 
performance, type of cleft, otoscope and speech 
recognition threshold examination in three-year-
old children and at data collection phase) and to 
results in the performance of auditory language 
perception tests (auditory discrimination, auditory 
memory and phonological awareness). The statisti-
cal association was applied to the type of cleft and 
to the results in the performance of auditory lan-
guage perception tests with some variables (clinical 
factors). Variables with a percentage of less than 
0.200 obtained in this analysis were considered as 
explanatory variables in the adjustment of a mul-
tinomial logistic regression model (Hosmer and 
Lemeshow, 1989). In the adjustment of a binary 
logistic regression model, the auditory memory is 
the response variable.   
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Table 1. Descriptive summary of the clinical factors observed in the phoniatric evaluation in children 
with cleft lip and palate: type of cleft, audiological and otologic data and results of the tests of the 
auditory perceptual function of language.

Child Type of 
cleft *

N. tymp.
** RO *** LO ***

SRT
R            

3 years

SRT       
L            

3 years

SRT
R 

collection

SRT 
L 

collection

Aud.
Disc.

Aud. 
Mem.

Phon. 
Awa.

1 T 1 R R 30 60 25 35 X X L

2 P  0 P P 45 35 50 40 X X L

3 P  0 N R 20 55 10 40 X X L

4 P  0 N N 10 20 5 5 X X L

5 T  0 R R 20 30 10 25 X L

6 T  0 N N 25 25 0 0 X L

7 T 3 E R 35 55 45 45 L

8 T 2 VT VT 40 45 15 5 L

9 T  0 R R 10 15 40 45 M

10 T 1 T T 15 30 10 20 M

11 T 1 R R 10 5 5 5 M

12 P 1 T T 10 10 5 5 M

13 P 1 N VT 30 25 10 10 M

14 T 1 N N 20 5 10 10 M

15 P  0 N N 5 15 5 5 M

16 P  0 N N 30 55 5 5 M

17 T 1 T T 25 40 10 10 M

18 T  0 N R 25 30 20 30 H

19 T 2 P P 30 40 45 45 H

20 T 3 P P 15 15 10 10 H

21 P 1 T T 25 20 15 10 H

22 P 2 R R 30 30 10 10 H

23 P 2 R R 15 15 15 5 H

24 T 1 N N 40 45 0 5 H

25 P  0 N N 10 10 10 10 H

26 P 1 P P 40 40 40 10 H

27 T 2 T T 40 40 10 10 H

28 P 2 N N 20 5 10 5 H

29 T 1 N N 10 20 10 10 H

30 T  0 R R 5 5 25 25 H

Key: *Type of cleft lip and palate: T – transforamen incisor cleft; P – post-foramen cleft. **Number of tympanostomy for ventilation 
tube insertion: 0 – has not undergone it; 1- once; 2 – twice; 3 – 3 times.***RO- otoscopy in right ear and LO - otoscopy in left ear: 
N- normal; R – eardrum retraction; T- tympanosclerosis plaque; P – eardrum perforation; VT - ventilation tube placed. SRT - Speech 
Recognition Threshold; R - right; L - left. Aud. Disc. – Auditory discrimination: X – alteration. Aud. Mem. – Auditory Memory: X – Phon. 
Awa. alteration.. – Phonological awareness: L – low (light grey lines=8), M – medium (medium grey lines=9); H – high (dark grey 
lines=13).
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tympanic membrane with retraction, perforation, 
tympanosclerosis and ventilation tube insertion. 
It was observed that 19 (63.3%) children had un-
dergone tympanotomy for ventilation tube inser-
tion before three years of age. Six (20%) of these 
children underwent two ventilation tube placement 
procedures in the middle ear at different surgical 
times and 2 children (6.7%) to 3 procedures at dif-
ferent surgical times. 

It was observed that in three-year-old children, 
17 (56.7%) of them presented altered SRT on both 
ears, 5 (16.7%) presented altered SRT on one ear 
and 7 (23.3%) did not present any alterations. Be-
sides, at the time of the research, during the data 
collection phase, it was found that 7 (23.3%) chil-
dren had altered SRT on both ears and 4 (13.3%) 

Other important data from the phoniatric evalu-
ation for the descriptive analysis of this study were: 
9 (30%) children had perinatal history; 5 (16.7%) 
children underwent other surgical procedures, 
excluding primary cheiloplasty and palatoplasty; 
and 8 (26.7%) children had a family history of 
language, hearing impairment and/or cleft lip and 
palate. According to parents’ report, 13 (43.3%) 
children showed poor school performance, 13 
(43.3%) reported complaints in the school en-
vironment and 15 (50%) reported complaints of 
behavioral changes. Regarding the data on the 
evaluation of the physical otorhinolaryngological 
examination, all children (100%) presented a palate 
corrected by surgical procedures, 21 (70%) children 
presented changes in otoscopy characterized by 

Table 2. Descriptive summary of the anamnesis data of the phoniatric evaluation for children with 
cleft lip and palate. 

Child

Surgical Speech 
therapy** Speech delay@(3 years of age) Parents’ report

Perinatal History Family * months
Phoneme 

omission and 
replacement

Inintelligible 
speech

Poor@ school 
performance

School@
com-@
plaints

Behavioral 
complaints

1      X X X

2 X   24 X X X X X

3 X     X X  

4 X X CLP 48 X X X X X

5   CLP HI 50 X X    

6    84 X X X X X

7 X  HI LANG 48   X X X

8 X  LANG 48 X X X X X

9  X CLP LANG 24 X X X X X

10    12      

11    60 X  X X  

12    48 X  X X  

13 X X  12     X

14    72 X X    

15 X   6    X  

16    6      

17 X   12 X X   X

18    18      

19    60      

20   LANG 36 X     

21   LANG     X

22 X   72 X X X X  

23    60     X

24    24      

25    48 X     

26   CLP   X  X

27    48 X    X

28         

29  X  6 X     

30  X  24 X  X X X

N (%) 9 (30%) 3 (10%) 8 (26,7%) 25 (83,3%) 16 (53,3%) 9 (30%) 13 (43,3%) 13 (43,3%) 15 (50%)

Key: * Family history: CLP – cleft lip and palate, HI - hearing impairment and LANG – language. **Speech therapy. (Colored lines refer 
to the phonological awareness result: low category in light grey=8, medium category in medium grey =9 and high category in dark 
grey=13).
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Most subjects have undergone speech language 
pathology therapy (Table 3), but the percentage 
of individuals who have undergone therapy and 
had transforamen cleft (94.1%) is greater than 
the percentage of individuals with post-foramen 
cleft (69.2%). There was no significant difference 
between the percentages of individuals who have 
undergone therapy in the two types of cleft, but the 
difference almost reached a level of significance (p 
= 0.066). The descriptive summary of the period 
of therapy for the 25 subjects who have undergone 
therapy is shown in Table 4.

children had altered SRT on one ear. Therefore, 
SRT was altered in 23 (76.7%) three-year-old 
children and in 11 (36.7%) children in the data 
collection phase. 

The sample of 30 children with cleft lip and 
palate was divided into two types of cleft palate: 13 
(43%) children with post-incisive foramen cleft and 
17 (57%) children with transforamen incisor cleft.

There was no significant difference regarding 
the distribution of children between the two groups 
of type of cleft and average age (p = 0.618), gender 
(p = 0.431), socioeconomic status (p = 0.580), 
school performance (p = 0.785) and the number 
of tympanotomies (p = 0.379). 

Table 3. Frequency and percentage distributions of speech therapy by type of cleft lip and palate.

TYPE OF CLEFT
Speech-language pathology therapy

Total
No Yes

POST-FORAMEN
4 9 13

30.8% 69.2% 100%

TRANSFORAMEN
1 16 17

5.9 94.1 100

TOTAL
5 25 30

16.7% 83.3% 100%

There was no significant difference between the percentages of individuals who have undergone therapy in the two types of cleft. 
(p=0.066).

Table 4. Descriptive summary of the period of speech therapy (months) by type of cleft lip and 
palate.

TYPE OF CLEFT N Average 
(months)

Standard 
deviation

Minimum 
(months)

Median 
(months)

Maximum 
(months)

POST-FORAMEN 9 36.0 24.6 6 48 72
TRANSFORAMEN 16 39.1 23.1 6 42 84

TOTAL 25 38.0 23.2 6 48 84

In this study, twenty-five (83.3%) children have undergone therapy and the period ranged from 6 months to 84 months (7 years). 

The results in the performance tests of the au-
ditory perceptual function of language are shown 
in Table 1. It can be observed that only 4 (13.3%) 
children presented performance below the expected 
for age and gender in the auditory discrimination 
test. In the sequential auditory memory test for 
numbers, 6 children (20%) presented a result be-
low the expected for their age. In addition, in the 
phonological awareness test, 8 (26.7%) children 

presented a low category result, 9 children (30%) 
presented a medium category result and 13 (43.3%) 
children presented a high category result29.

The descriptive analysis of auditory discrimi-
nation, in which only 4 children (13.3%) presented 
alterations, demonstrated no significant association 
between auditory discrimination and: age (p = 
0.483); SRT in three-year-old children (p = 0.142); 
SRT at data collection phase (p = 0.180).
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in children with inadequate performance in the 
auditory memory test. Nevertheless, there was no 
significant difference between the distributions of 
speech therapy period between the two categories 
of auditory memory (p = 0.917) (Mann-Whitney 
test) (table 7). The percentage of children with 
adequate auditory memory was higher in the group 
with satisfactory school performance (94.1%), 
compared to the group with poor school perfor-
mance. The difference was significant (p = 0.024), 
that is, the probability of adequate auditory memory 
was significantly higher in the group with satisfac-
tory school performance (Table 8). Averages and 
medians for SRT in three-year-old children and 
at data collection phase were worse in children 
with inadequate auditory memory than in children 
with adequate auditory memory, but there were no 
significant differences between auditory memory 
and distributions between SRT in three-year-old 
children (p = 0.212) and at data collection phase  
(p = 0.507) (Mann-Whitney test) (Table 9).

The performance in the auditory memory test 
was associated with type of cleft, age, gender, so-
cioeconomic status, period of the speech therapy, 
school performance and SRT in three-year-old 
children and at data collection phase (Table 5). 
The distributions of auditory memory percent-
ages between the two types of cleft were similar 
(Table 5), and there was no significant difference 
between the probability distributions between the 
two types of cleft and auditory memory (p = 0.713) 
(likelihood-ratio test). There was no significant 
difference between the probability distributions 
in both genders (p = 0.855) and in socioeconomic 
status (p = 0.082). The average age observed in the 
group with adequate auditory memory was higher 
than in the group with inadequate memory (Table 
6). However, the difference was not significant 
between age averages and auditory memory cat-
egories (p = 0.127) (T-Student test). The highest 
average (34.3 months) and the highest median of 
speech therapy period (36 months) were observed 

Table 5. Frequency and percentage distributions of performance in the auditory memory evaluation 
by type of cleft.

TYPE OF CLEFT
Adequate auditory memory

NO YES

POST-FORAMEN (N.13)
3 10

23.1% 76.9%

TRANSFORAMEN (N.17)
3 14

17.7% 82.4%

TOTAL  (N.30)
6 24

20% 80%

There was no significant difference between the probability distributions in the two types of cleft and auditory memory (p = 0.713) 
(likelihood-ratio test).

Table 6. Distribution of children with cleft lip and palate in the auditory memory test according to 
age at evaluation phase (months). 

Tests Category N Average age 
(months)

Standard 
deviation

Minimum 
(months)

Median 
(months)

Maximum 
(months)

Adequate
Auditory
memory

NO 6 90.3 13.1 74 88 113
YES 24 100.4 11.6 73 101.5 119

TOTAL 30 98.4 12.4 73 101 119

There was no significant difference between the age average and auditory memory categories (p = 0.127) (T-Student test).
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Table 7. Distribution of children with cleft lip and palate in the auditory memory test according to 
the period of speech therapy (months).

Test / Speech 
therapy Category N Average period 

(months)
Standard 
deviation

Minimum 
(months)

Median 
(months)

Maximum 
(months)

Adequate
Auditory
memory

NO 6 34.3 32.8 0 36 84
YES 24 31.0 24.2 0 24 72

TOTAL 30 31.7 25.6 0 24 84

There was no difference between the distributions of period of therapy in the two categories of auditory memory (p = 0.917) (Mann-
Whitney test).

Table 8. Distribution of children with cleft lip and palate in the auditory memory test according to 
school performance (satisfactory: yes or no).

Satisfactory school 
performance

Satisfactory auditory memory
NO YES TOTAL

NO
5 8 13

38.5% 61.5% 100

YES
1 16 17

5.9% 94.1% 100

The percentage of children with adequate auditory memory in the group with satisfactory school performance (94.1%) is higher than 
in the group with poor school performance. The difference was significant (p = 0.024), that is, the probability of adequate auditory 
memory was higher in the group with satisfactory school performance (likelihood-ratio test).

Table 9. Distribution of children with cleft lip and palate in the auditory memory test according to 
speech recognition threshold (SRT = dBHL) in both ears at 3 years of age and at data collection 
phase.

SRT
Adequate 
Auditory 
memory

N Average 
dBHL  

Standard 
deviation 

dBHL

Minimum 
dBHL 

Median 
dBHL

Maximum 
dBHL

SRT 3 years 
of age

NO 6 31.3 11.4 15 31.25 45
YES 24 24.0 13.4 5 22.5 45
Total 30 25.4 13.1 5 25 45

SRT at data 
collection 

phase

NO 6 20.4 16.6 0 21.25 45
YES 24 15.2 12.7 2.5 10 45
Total 30 16.3 13.4 0 10 45

There was no difference between auditory memory and distributions between SRT in three-year-old children (p = 0,212) and at data 
collection phase (p = 0,507) (Mann-Whitney test)

Statistics data about the performance on pho-
nological awareness skills were described in the 
article under analysis in order to be published by 
Guerra and Novaes29. There was no significant dif-
ference between phonological awareness and the 
probability distributions on two types of cleft, two 
genders and on socioeconomic status. The highest 
average age was higher in the high category group 
and the poor school performance and the longer 
period of speech therapy were more frequent in the 
low category group. The worst SRT result observed 
on three-year-old children and at data collection 
phase were of the group of children with results 
in the low category, and there was a significant 
association only between phonological awareness 
and SRT in three-year-old children (Guerra and 
Novaes, in press) 29. 

Discussion

The present study evaluated children with cleft 
lip and palate who had been monitored since birth 
by a referral health service center equipped with a 
specialized interdisciplinary team for the treatment 
of the functional and anatomical conditions caused 
by the anomaly, and therapy oriented to their speech 
and language difficulties.

In view of the great variability of the clinical 
characteristics presented by the studied group and, 
therefore, the difficulty to establish a control group, 
the discussion was carried out by applying data 
from the available literature.

Most of the children (63%) studied underwent 
tympanotomy for ventilation tube insertion before 
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referral health service, in which they have benefited 
from speech therapy according to the demand of 
each individual, with the purpose of evaluating and 
giving guidance on speech and language aspects 
may have contributed to the performance of these 
children in these age groups. Another important 
factor to be considered as a potential nurturing 
element for this better performance is the training 
of phonological awareness and auditory memory 
(a requirement, in many schools, for the learning 
process of reading and writing), which has possibly 
taken place in the course of literacy27.

Child 3 – who, at the evaluation phase, was 9 
years and 5 months old and was in the 4th year of 
elementary school – is highly noted for present-
ing changes in all administered tests. This child 
in particular presented perinatal changes; had not 
undergone speech therapy and the child’s parents 
reported school difficulties. This child presented 
also tympanic membrane retraction on the right side 
in the otoscope exam and altered SRT result both 
at the age of three years old and at data collection 
phase, and was not submitted to tympanotomy 
for ventilation tube insertion (despite the history 
of hearing impairment). Some important aspects 
stand out: personal history may have influenced 
the neural functioning of cognitive areas and the 
results of auditory function, thus interfering in audi-
tory processing and, consequently, in the biological 
maturation of complex areas of language. In addi-
tion, the fact that this child had not undergone the 
recommended speech language pathology therapy 
may have contributed to the child’s worst perfor-
mance in phonological awareness skills already 
impaired by the history of otologic and audiologi-
cal alterations.

In this study, most children (83.3%) underwent 
therapy and there was no significant difference 
between the groups according to the type of cleft. 
The literature highlights that the surgical treatment 
of the palate aims to close the communication 
between the oral and nasal cavity and establishes 
anatomical conditions for adequate functioning of 
the velopharyngeal mechanism and the auditory 
tube, mainly targeting on improving the conditions 
of intraoral pressure and airflow. However, it does 
not necessarily imply an improvement in speech 
production and functioning of the auditory tube, 
requiring speech language pathology therapy as 
early as possible, which, in addition to prevent-
ing or correcting changes in speech sounds, also 

the first three years of life. According to Kuo et al. 
(2014), the occurrence of otitis media with effusion 
is common in the first years of life of babies with 
cleft palate, which can lead to conductive hearing 
loss and, consequently, negatively influence lan-
guage development18.

Briscoe, Bishop and Norbury (2001) have 
reported that the auditory perceptual function is 
a complex process, and changes that affect it can 
lead to problems in the phonological structure 
of language, with consequent adverse effects on 
the acquisition of vocabulary and literacy16. The 
findings of the present study generally support the 
statements of Briscoe et al. (2001), especially with 
regard to the performance of 8 (27%) children in 
phonological awareness, 6 (20%) children in au-
ditory memory, and 4 (13%) children in auditory 
discrimination. It has also been observed that there 
was a direct association between poor performance 
in phonological awareness and auditory memory 
tests and unsatisfactory findings regarding poor 
school performance in 43.3% of the children 
studied.

Many studies have shown impairment in 
learning and poor academic performance in 
the population with cleft lip and palate associ-
ated with disorders in the capacities of linguistic  
functions 7,9,10,11,22,23. From the point of view of 
phoniatrics, it has been observed that not only is 
school performance a reflection of a cascade effect 
of various situations and conditions in which this 
population is inserted but that somehow school 
performance also affects the construction of 
language4,5. Tabith Junior (2002) comments that 
the factors that interfere with the auditory func-
tion as well as the emotional aspects related to 
facial aesthetics (disfigurement), speech quality 
and affective relationships can alter the language 
construction process. Therefore, they are essential 
for children to use language as a key instrument 
of interpersonal relationships, which is important 
for school adaptation in childhood, social adjust-
ment in adolescence and professional and social 
performance in adult life4.

It has also been observed that children in the 
older age group presented a result that was con-
sidered high in the phonological awareness test 
(above 8 years and 11 months of age) and adequate 
auditory memory (above 8 years and 4 months of 
age). Firstly, this performance suggests that the fact  
that these children have been under the care of a 
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Child 4 stands out from the four children who 
had alterations in all tests. This child had a family 
history of language delay and a case of cleft lip and 
palate, in addition to a personal history of perinatal 
disorders and speech delay. The child’s SRT at three 
years of age and at data collection phase, as well as 
the aspects of the tympanic membrane were normal. 
In this case, the condition of the audiological and 
otologic aspects was not relevant in determining 
the low results of the auditory perception skills. 
However, other biological elements resulting from 
situations in the first years of life, such as personal 
background, may have been the aggravating factors 
in the acquisition of language and cortical cogni-
tive functions.

In general, most of the children that participat-
ed in the present study, despite significant changes 
in many of the analyzed criteria, performed satis-
factorily in the auditory perceptual function tests. 
These results demonstrated the effectiveness of 
early intervention and constant monitoring of chil-
dren’s development by specialized professionals. 
Moreover, the effectiveness of treatment strategies 
recommended by the referral health service center 
where the study was carried out suggests that these 
are the most relevant protective aspects that pro-
vided this population with adaptation mechanisms 
to develop their language skills. Therefore, the 
target audience of this study represented children 
who had been treated with the recommended clini-
cal and surgical care within the expected time. In 
addition, the phoniatric consultation also enabled 
the identification of aspects not directly related 
to the anatomical and functional condition of the 
cleft, but which somehow interfered in the language 
development of these children and therefore, prov-
ing to be a clinical evaluation of great relevance 
for this population. 

Conclusion

In the context of the phoniatric evaluation, 
the present study has enabled the identification of 
clinical factors of the cleft, which can interfere in 
the language development of these children. Au-
ditory memory and phonological awareness were 
the most affected auditory-perceptual aspects, but 
they did not always explain school performance. 
The background and/or behavioral changes in each 
child as indicators of risk and the absence of therapy 
were in some cases explanatory factors regarding 

lessens the negative impact of the communication 
disorder in the development of language skills 
that can reflect on literacy4,5,9. Therefore, it can 
be observed from the descriptive summaries that 
children with the worst performance in the tests 
have undergone a longer period of speech therapy, 
suggesting that children with greater difficulties 
required specialized therapies owing to various 
individual demands.  

In the context of phonological assessment, 
child 6 (7 years and 10 months old) is highly noted 
for presenting changes in the auditory memory tests 
and phonological awareness despite the child’s 
seven years of speech therapy, the longest period 
of speech therapy a participant had been submitted 
to. According to parents’ report, the child presented 
language delay (characterized by omissions and re-
placements of phonemes and unintelligible speech), 
difficulties at school and behavioral issues.

As stated on the child’s clinical history, at 3 
years of age, the child presented SRT alteration 
in both ears and, at the time of data collection, it 
was observed that the tympanic membrane and 
the SRT were within normal aspects in both ears. 
It is suggested that child 6 presented behavioral 
and cognitive issues that negatively influenced 
the development of the tests as both auditory 
memory and phonological awareness are cortical 
functions skills that depend on attentional auditory 
and cognitive factors, as well as others external 
emotional factors. The auditory discrimination 
test was performed based on the differentiation of 
phoneme sounds in a quiet environment and had a 
better result compared with the other auditory per-
ceptual tests. Auditory discrimination is the ability 
to distinguish speech sounds and it is a complex 
process of differentiation1,24. In this sense, worse 
results would be expected to be seen in a population 
with a clinical history of fluctuating or prolonged 
hearing loss, as it was observed by the analysis of 
SRT in two different moments (in three-year-old 
children and at data collection phase). Thus, one of 
the limitations of this study is that the analysis of 
discrimination was performed only with phoneme 
sounds, excluding complex sounds or words; in a 
quiet environment with the examiner’s presence 
(which would be a source of sound). This does not 
necessarily reflect the reality of everyday environ-
ments that are mostly noisy. Future studies should 
consider the present findings and expand the as-
sessment situations.
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school performance, even when perceptual aspects 
were not altered.

The characteristics and heterogeneity of the 
studied population represent different clinical 
conditions of children monitored at a referral health 
center specialized in the treatment of CLP. The 
good performance of most of the studied subjects 
suggests early intervention, constant monitoring 
by specialized professionals and the treatment 
strategies recommended by the referral health 
service center are protective aspects in relation to 
the development of language skills. 
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