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ABSTRACT 

Objective: To investigate the speech sound errors and literacy skills in children with orofacial clefts (cleft palate& cleft lip and 
palate).  
Study Design: Comparative cross-sectional study. 
Place and Duration of Study: Centre for Clinical Psychology, University of the Punjab, Lahore, from Mar 2016 to Feb 2017.  
Methodology: A sample of 42 participants (cleft lip & palate: n=18 and cleft palate: n=24) was collected. Two stage sampling 
strategy was used. Each child was individually screened through Slosson intelligence test revised checklist of orofacial         
cleft and diagnostic statistical Manual-V checklist. Then children were provided with assessment measures which included 
demographic informational questionnaire, community developed VPI Screener, word list for articulation and phonological 
processes, annual status of education report (ASER) and curriculum-based measurement (Written Expression). Manual SODA 
(substitution, omission, distortion and addition) analysis was done to know about the type of speech sound errors.  
Results: Independent sample t-test was used to compare the differences of speech sound errors (52.11 ± 25.08), (47.29 ± 25.38), 
reading skills (3.67 ± 1.14), (3.75 ± 1.26) and writing skills (14.61 ± 13.49), (25.14 ± 29.16) in cleft lip & palate and cleft palate 
respectively, indicated that there were no differences; with p-value: p=0.54, 0.83, 0.13. 
Conclusion: Results indicated no significant differences in speech sound errors, reading, writing skills and resonance between 
children with cleft lip & palate and cleft palate. 
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INTRODUCTION 

In inherited craniofacial anomalies, cleft lip and 
palate is among the top five diseases worldwide.1 The 
incidence of cleft lip, cleft palate or both is 1 in 500 in 
the developing countries, and 1 in 700 live births in the 
United Kingdom and United States of America alone. 
The estimated birthrate in Pakistan is per 1000 popula-
tion is 25.6.1 

Conditions related to craniofacial anomalies such 
as cleft lip and palate are mostly caused during deve-
lopment of embryo as a result when there is an inter-
ruption between fusion of labium and palatine shelves 
in 4-10th week of gestation.2 Different types of clefts can 
be described based on the structure which is affected 
such as lip, alveolus, hard and soft palate. Cleft could 
also be unilateral (affecting right side/left side of the 
face) or bilateral (affecting both sides of the face). Cleft 
can occur in isolation such as cleft lip or cleft palate 
only or in combination i.e., cleft lip and palate.3 

Along with the facial abnormality, there are also 

other complications associated with cleft conditions 
such as feeding difficulties, ear infection, dental prob-
lems and psychological distress due to facial anomaly.4 
Children suffering from cleft condition along with all 
the other difficulties also suffer from speech and lang-
uage delay. The most common speech errors are articu-
lation errors and nasal escape during speech.4 

Language delay and articulation problems due    
to cleft could lead to poor literacy skills.5 The current 
study aims to find out the differences among literacy 
skills (reading and writing skills) in children with oro-
facial clefts i.e., children with cleft lip and palate (CLP) 
and cleft palate (CP). 

Chapman,6 in his research found that children 
with speech disorder due to cleft lip and palate execu-
ted poor reading abilities. 

Another study conducted by the Collette et al,7 
had the similar results. Results of their study showed 
that children with clefts scored significantly lower than 
controls on measures of basic reading, and phonologi-
cal memory. 

It can be assumed from the above literature that 
literacy skills (reading) might get affected by the 
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speech sound errors. Some studies also tried to figure 
out the effect of speech sound errors on writing skills. 
However, in this respect very few studies were done. 
In 1973, Ebert and his colleagues,8 were interested to 
find out the difference in writing abilities of normal 
children and children with cleft. The results showed 
that cleft and non-cleft subjects appeared to be similar 
in their written language skills. 

Kommers et al9 in theirresearch contradict the 
previous research done on same topic and revealed the 
differences in the written language skills i.e., children 
with cleft had lower percentile in written language 
when compared with the normative data of written 
language test. 

Cleft lip and palate is a common orofacial mal-
formation in newborns followed by problems related 
to speech, reading and writing later in school age. 
Currently in Pakistan there is no indigenous research 
available to know that what sort of speech issues the 
children with orofacial cleft have and how their lite-
racy is getting affected due to that speech sound errors. 
So in this respect present study would give literature 
about difference of speech sound errors and literacy 
skills (reading and writing skills), in children having 
orofacial clefts: cleft lip and palate and cleft palate. 
Consequently, the literature could further be used to 
explore issue and their resolution related to speech 
sound errors and literacy skills.  

Moreover, all the previous researches were done 
on English population and found the speech sound 
error pattern of English language but this is the very 
first study which found the speech sound error pattern 
of Urdu Language in children with orofacial clefts. 
Main hypothesis of the study was “Children with cleft 
lip and palate(CLP) are likely to have more speech 
sound errors as compare to children with cleft palate. 
Children withcleft palate(CP). 

They are likely to have poor reading skills as 
compare to children with cleft lip and palate. There are 
likely to be differences in writing skills in children with 
cleft palate and cleft lip and palate.” 

METHODLOGY 

This comparative cross sectional study was con-
ducted at University of the Punjab, from March 2016 to 
February 2017) after approval from Departmental Doc-
toral Program Committee, Centre for Clinical Psycho-
logy (DDPC) (approval number=276) and, University 
of the Punjab (University approval number= 4205) on 
March, 2016. Sample size of 210 was determined 

through G-Power analysis by keeping p=0.05, with 
medium effect size of 0.5. However due to the non-
availability of participants, referral sample was confi-
ned to 42 children (n=42). All these children were sel-
ected through consecutive sampling strategy from 
Clapp hospital, Cleft clinic and Rashid Latif hospital. 

Inclusion Criteria: Children with orofacial clefts 
having at least average I.Q (90-109) on Solosson intelli-
gence test revised (S.I.T-R3) and having ability to und-
erstand, read and write Urdu language were included. 

Exclusion Criteria: Children who were diagnosed with 
cleft lip and palate due to any other syndrome such as 
Parry robin syndrome and/or physical disability e.g. 
hearing loss, physical handicapetc. were not included 
in the study. 

Data of five children was discarded as they didn’t 
fulfill the inclusion exclusion criteria. Prior permission 
was sought from the author of the measuring instru-
ments. An informal checklist for the diagnosis of cleft 
condition was prepared after consulting the medical 
doctors who had experience of working with children 
having cleft issues. Two tests i.e. curriculum based 
measurement-written expression (CBM-WE),10 and 
Slosson intelligence test revised (S.I.T-R3),11 were also 
translated into Urdu language according to the MAP. 

I guidelines to provide better comprehension to 
children. After translation, two sets of questionnaires 
were prepared. First set consisted of screening measu-
res to recruit the participants. It included informal 
checklist of orofacial clefts, Slosson intelligence test re-
vised,11 and diagnostic statistical manual-v checklist.12 
Second set consisted of measuring instruments of main 
study which included demographic informational que-
stionnaire, community developed VPI screener,13 word 
list for articulation and phonological processes,14 the 
annual status of education report (ASER) (Urdu lite-
racy assessment),15 and curriculum based measurem-
ent-written expression. 

Parents of participants along with their children 
were contacted through phone to come to the hospital 
for the data collection. Each child was individually sc-
reened by administration of screening tools. Children 
who were able to pass the screening were then tested 
on the second set of measurements. 

For the assessment of articulation all the children 
were video recoded during reading of the wordlist. 
After the recording, every child goes through the 
community developed VPI screener for the assessment 
of resonance (hypernasality, hyponasality and nasal 
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emissions). Then reading and writing task was done    
at the end. For the assessment of reading and writing, 
ASER and CBM-WE were administered respectively. 
In writing task, the participants were given a story 
starter and time span of one minute to think about the 
remaining part of the story. Then they were supposed 
to write that story in the three-minute time. 

After collecting data first of all SODA analysis 
was done to know about the mean and standard devia-
tions of type of speech sound errors and total speech 
sound errors in children having orofacial cleft. Then 
Data was analyzed by using Statistical Package for the 
Social Sciences (SPSS) version 23. The mean and stan-
dard deviation for quantitative variables and frequ-
ency and percentage were calculated for qualitative 
variables. The t-test was applied to see the differences 
in speech sound errors, reading and writing skills. Chi-
square was run to see the differences inresonance 
(hyper nasality, hypo nasality and nasal emission) in 
children with orofacial clefts. The p-value of ≤0.05 was 
considered significant. 

RESULTS 

A total of to 42 children with orofacial clefts i.e., 
children having CLP (n=18) with mean age 11.05 ± 2.20 
range from 8-15 years and children having CP (n=24) 
with mean age 11.98 ± 3.04 years range from 8-16 years 
were selected for data collection.There were total 12 
(66.7) boys and 6 (33.3) girls with CLP, 17 (70.8) boys 
and 7 (29.2) girls with CP (Table-I). 

The mean of speech sound error of CLP children 
52.11 ± 25.08 and CP children 47.29 ± 25.38 with no 
statistical significant difference p=0.54, However there 
was significant difference between children of CLP and 
CP on distortion p=0.01 which suggest that children 
with CLP had more distortion error as compare to chil-

dren with CPthe mean reading of CLP children was 
3.67 ± 1.14 and CP children 3.75 ± 1.26 had no signifi-
cant p=0.83, the mean writing score of CLP children 
was 14.61 ± 13.49 and CP children was 25.14 ± 29.16 
had no significant difference p=0.13 shown in Table-II. 

Table-III showednon-significant differences in hy-
pernasality (p=0.71), hypo nasality (p=1.00) and nasal 
emissions (p=0.53) in both groups i.e., CP and CLP. 
However, majority of children having CP were hyper-
nasal. Two children (8.3%) having CP were hypo nasal. 
Equal number of children exhibited nasal emissions 
from both groups.  

DISCUSSION 

In the previous literature Magnus et al16 found 
that children with smaller CP had less speech difficul-
ties as compared to the children having more involved 
cleft i.e., both cleft lip and palate. Nagarajan et al,17 in 
their study also found similar results. Their study sho-
wed that 43% of the 129 children with CLP were hav-
ing articulation and resonance disorder, while 12% of 
the 129 children having CP showed articulation prob-
lems only. However, present research revealed no diff-
erence in speech sound errors in children with orofa-
cial clefts i.e., CLP and CP. Children in both groups 
exhibited speech sound errors without any difference, 
except children with CLP who exhibited more distor-
tion error as compared to children with CP. This study 
also found no differences in resonance i.e., hypernasa-

Table-I: Frequency, percentage, mean scores and demogra-
phic characteristics in children with orofacial clefts (n=42).  

Demographic 
Characteristics 

Cleft Lip & Palate 
(CLP), (n=18) 

Cleft Palate 
(CP), (n=24) 

 n (%), Mean ± SD n (%), Mean ± SD 

Gender 

Boys  12 (66.7) 17 (70.8) 

Girls  6 (33.3) 7 (29.2) 

Family System 

Joint 10 (55.6) 11 (45.8) 

Nuclear 8 (44.4) 13 (54.2) 

Age in Years  11.05 ± 2.20 11.98 ± 3.04 

Siblings 4 ± 1 3 ± 1 

Birth order 3 ± 2 2 ± 1 

Family income 30388 ± 22747 19791 ± 11549 

Academic Class  3 ± 2 4 ± 3 

 

Table-II: The differences of speech sound errors, writing 
and reading scores in children with orofacial clefts (n=42). 

Variables 

Cleft Lip & 
Palate (n=18) 

Cleft Palate 
(n=24) p-value 

Mean ± SD Mean ± SD 

Speech Sound 
Errors 

52.11± 25.08 47.29 ± 25.38 0.54 

 Substitution 36.72 ± 16.57 29.75 ± 12.34 1.26 

 Omission 13.44 ± 12.54 17.42 ± 20.08 0.47 

 Distortion 2.44 ± 3.13 0.13 ± 0.34 0.01 

 Addition 0.06 ± 0.24 - - 

Reading 3.67 ± 1.14 3.75 ± 1.26 0.83 

 Writing 1 15.06 ± 14.54 23.83 ± 26.64 0.18 

 Writing 2 12.72 ± 12.86 23.46 ± 29.06 0.12 

 Writing 3 16.22 ± 15.59 27.67 ± 34.35 0.16 

Average 
Writing Score 

14.61 ± 13.49 25.14 ± 29.16 0.13 

 

Table-III: Difference of hyper nasality, hypo nasality and 
nasal emissions in children with orofacial clefts (n=42). 

Cleft Related 
conditions  

Cleft Lip & 
Plate, (n=18) 

Cleft Palate 
(n= 24) 

p-
value 

Hypernasality 11 (61.1%) 16 (66.7%) 0.71 

Hypo nasality 1 (5.6%) 2 (8.3%) 1.00 

Nasal emissions 9 (50.5%) 9 (50.5%) 0.53 
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lity, hyponasality and nasal air emissions. The reason 
may be attributed to little or no tradition of having 
speech therapy for improvement of speech sound 
errors in Pakistan. It had also been observed during 
data collection that parents from rural areas were not 
aware about speech therapy and its benefits to imp-
rove their children’s speech errors and language skills. 

Preceding literature such as Chapman6 in his 
research found that children with cleft when compared 
to normal children in reading skills, performed poor. 
Another researcher Collett,7 regarding reading skills in 
children with orofacial clefts suggested that children 
with clefts had particular difficulty in reading skills 
when compared with normal children.Chokbundit and 
Pratahnee,18 in their study found that students with CP 
were at risk of having age appropriate reading skills. 
Nonetheless, the present research revealed no differen-
ces in children with orofacial clefts. Children from both 
groups performed equally on reading skills. However, 
mean differences revealed that children with CLP have 
lesser score on reading skills as compare to children 
with CP. Urdu is the national language and language 
of instruction in most government schools in Pakistan. 
Children may be familiar with the Urdu print and 
sounds at time of entering in the school, but it is not 
the language they have learned to speak at home.19 In 
current study most of the children were from Punjabi 
background learning Punjabi as their first language 
and facing the same education culture along with their 
anomaly; thus chances are greater to have poor 
reading skills. 

Results also specified non-significant differences 
in writing skills among the children with orofacial 
clefts. Existing literature on writing skills have contra-
dicted results. One research conducted by Kommers et 
al9 showed that children with orofacial clefts may have 
lower score on writing skills. However, another resear-
cher Ebert et al8 had opposite results regarding writing 
skills in children with orofacial cleft. Their study sho-
wed no poor writing skills in children with orofacial 
clefts as compared to children without cleft. In present 
research although there are no differences in writing 
skills but mostly children from both groups performed 
poor. Pakistan is a developing country where condi-
tions for education are not so well. Furthermore, in 
many Pakistani school young children rarely get chan-
ce to express their ideas and thoughts in written form. 
They are supposed to tracing the letter formation, 
replicating from the blackboard, and filling workbooks 
/sheets,20 thus resulting in poor writing ability. 

This study highlights the importance of speech 
therapy for better speech outcomes and good literacy 
skills in later academic life of children with orofacial 
clefts. 
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