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Abstract

Background Patients with orofacial cleft are at high risk for neurobehavioral problems including learning disabil-

ity, impaired language function, psychosocial adjustment issues, and persistently reduced academic achievement.
All these factors may be related to decrease intellectual abilities of those patients. The presence of velopharyngeal

insufficiency (VPI) leads to affection of speech intelligibility due to atypical consonant productions, abnormal nasal
resonance, nasal air emission, compensatory articulatory mechanism, and facial grimace.

Objective This study aimed at assessing the cognitive functions of patients with (VPI) and their effect on speech
intelligibility.

Methodology Fifty patients with (VPI) were selected from the Outpatient Clinic of the Phoniatric Unit in Assiut Uni-
versity Hospital. All patients were evaluated by protocol of nasality assessment including auditory perceptual assess-
ment of speech, assessment of overall intelligibility of speech, nasoendoscopy, and psychometric evaluation.

Results The mean intelligence quotient (IQ) of patients with VPl was 75.2 + 14.5 with a range between 41 and 107.
The main defect was present in quantitative potential and then verbal ability followed by visual ability with memory
having the highest mean. Patients with repaired cleft palate had the highest score (86.53 +9.96), while the least score
was reported among those with velopharyngeal disproportion (72.50+9.59). There was a nonsignificant negative cor-
relation between |1Q degree and speech unintelligibility (p=0.82).

Conclusion About half of the patients with (VPI) have below average mentality. Patients with repaired cleft palate

had the highest (IQ) score. Increased (IQ) score was accompanied by decreased speech unintelligibility, although it
does not reach the level of significance.
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Background

Velopharyngeal insufficiency (VPI) refers to struc-
tural defects which result in a gap in the velopharyn-
geal valve. This is often because the velum is short
relative to the position of the posterior pharyngeal wall.
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Velopharyngeal insufficiency has many causes, includ-
ing cleft palate, submucous cleft, velopharyngeal dispro-
portion, and acquired defects following various surgical
procedures (after adenoidectomy, oral and pharyngeal
tumors removal) [1]. VPI implies the presence of hyper-
nasality, inappropriate nasal escape, and decreased air
pressure during the production of oral speech sounds
with decreased speech intelligibility [2]. The term intel-
ligibility refers to “speech clarity” or the proportion of a
speaker’s output that a listener can readily understand.
Reduced speech intelligibility leads to misunderstanding,
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frustration, and loss of interest by communication part-
ners. As a result, communication decreases or remains
at a low level [3]. Patients with mild and moderate intel-
lectual disabilities showed distinct difficulties in their
speech production that affect both the quality and intel-
ligibility of their verbal output. Their speech is character-
ized by an overall high error rate and the occurrence of
both typical and atypical phonological processes [4].

Children with cleft palate performed more poorly on
cognitive-intellectual measures than their peers [4]. A
number of studies suggest that the cognitive deficits
may be secondary to linguistic deficits. They found that
children with cleft palate have lower scores on verbal IQ
measures than on performance measures [5-7].

Some studies have tried to identify specific patterns of
cognitive difficulty in children with clefts. They found
problems with visual perceptual skills [7-9], while others
have shown no deficit in these skills [10, 11]. This study
aimed to evaluate the cognitive functions of Arabic-
speaking children with velopharyngeal insufficiency and
their impact on speech intelligibility.

Methods

Fifty patients aged 3-27 years presenting with velo-
pharyngeal insufficiency due to repaired/unrepaired
cleft palate or cleft lip and palate or due to velopharyn-
geal disproportion were recruited from the Outpatient
Clinic of the Phonatric Unit at Assiut University Hospi-
tal during the period from April 2019 to April 2020. They
were free from syndromic cleft palate, hearing impair-
ment (sensorineural hearing loss), neurological diseases,
attention-deficit hyperactivity disorder (ADHD), delayed
language development, and no history of speech therapy.
All patients were evaluated by the following protocol of
nasality assessment:

A. Patient interview: Data collected from the parents
were parent’s education and job, consanguinity, age
of the child, analysis of complaint, developmental
milestones, illness of early childhood, operative inter-
vention and its effect on regurgitation and speech,
previous speech therapy, and subjective impression
of the following: hearing, swallowing, mental ability,
and scholastic achievement.

B. Auditory perceptual assessment (APA) of speech: It
was done by three expert phoniatricians after record-
ing the participant’s speech. Speech sample includes
reading a standardized text or counting to assess
the type of nasality (open, closed or mixed), degree
of nasality (mild, moderate, severe), consonant pre-
cision, the compensatory articulatory mechanisms
(glottal articulation and pharyngealization of frica-
tives), facial grimace, audible nasal air escape, and
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overall intelligibility of speech. All these parameters
were graded along a 5-point scale in which (0) =nor-
mal and (4)=severe affection. Speech intelligibility
was assessed according to Subtenly et al. [12]. The
rating scale was composed of 5 degrees: (0) =normal
for age and sex, (1) =mild difficulty in understanding-
repetition not required, (2) = moderate difficulty-rep-
etition required infrequently, (3) =marked difficulty-
repetition required frequently, and (4) =unintelligible
with repetition.

C. Visual assessment of the vocal tract: This includes
examining lips, dentition, bite, alveolus, hard and soft
palate (if clefted, fistula, scar, and palatal length), and
lateral and posterior pharyngeal walls, size of tonsils,
size and movement of the tongue, and also examina-
tion of nose, ear, and larynx.

D. Simple clinical tests: Gutzman’s [a/i] test [13] and
Czermak’s [cold mirror] test [14] were performed.

E. Flexible nasoendoscopy: (Storz Tele pack X LED-
TP100) to assess the movement of the velum, lateral
and posterior pharyngeal walls, the movement of
each component is given a score of (0—4): (0) =the
resting (breathing) position, (2)=half the distance
to the corresponding wall, and (4)=the maximum
movement reaching and touching the opposite wall.
Also, the pattern of closure of the velopharyngeal
port, whether coronal, sagittal, circular, or other,
the velopharyngeal gap and its size, the presence of
adenoid and its size, and the presence of Passavant’s
ridge were assessed.

F. Language evaluation: By Arabic language test [15]
and articulation test [16].

G. Psychometric evaluation: By Stanford Binet intel-
ligence quotient 4th edition with its four subtests
assessing (verbal ability, visual ability, quantitative
potential, and memory) [17].

H. Audiologic assessment

I. Nasometry: Nasometer 6200 (Kay Elemetrics/PEN-
TAX) was used to measure nasal resonance.

Statistical analysis

Data analysis has been performed using SPSS model 20
IBM SPSS (IBM Corp., Armonk, New York, USA). Cat-
egorical data have been offered such as number and
percent. Quantitative data with normal distribution are
expressed as mean +standard deviation and range. Stu-
dent ¢-test was used to compare quantitative data of
two groups, while in the case of more than two groups,
ANOVA was used. Quantitative data with abnormal dis-
tribution expressed as median (minimum-maximum)
and compared by Mann-Whitney U-test was used.
The correlation tests were conducted using Spearman’s
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correlation coefficient to correlate between abnormally
distributed data and different parameters. The statistical
differences were considered significant when P was lower
than 0.05.

Results

Demographic data of studied patients (n =50)

The mean age (+SD) of enrolled patients was
11.50+4.95 years with a range between 3 and 27 years.
Thirty (60%) patients were females, and twenty (40%)
were males. In terms of education, seven patients (14%)
were preschoolers, 21 (42%) were primary school stu-
dents, 13 (26%) were preparatory school students, 3 (6%)
were secondary school students, 2 (4%) were postsecond-
ary school students, and 4 (8%) were illiterate. Consan-
guinity was present in 33 patients (66%), and 17 patients
(34%) had no consanguinity (Table 1).

Distribution of the patients according to the cause of VPI
As regards the cause of VPI, cleft palate only (CPO) was
the most frequent type in 35 patients (70%), followed by
velopharyngeal disproportion 7 (14%), bilateral cleft lip
and palate (BCLP) were 5 (10%), and unilateral cleft lip
and palate (UCLP) were 3 (6%) patients (Table 2).

Auditory perceptual assessment (APA) of patient’s speech

Three patients had mixed nasality, while the other 47
(94%) patients had open nasality. As regards the degree
of nasality, it was found that 28 (56%), 19 (38%), and 3
(6%) patients had slight, mild, and moderate degree,
respectively. It was found that 14 (28%) patients had no
consonant imprecision, while slight, mild, and moderate

Table 1 Demographic data of studied patients

Item N=50
Age (years) 11.50+4.95
Range 3-27
Sex
Male N (%) 20 (40%)
Female N (%) 30 (60%)
Educational level (N %)
Preschool 7 (14%)
Primary school 21 (42%)
Preparatory school 13 (26%)
Secondary school 3 (6%)
Postsecondary school 2 (4%)
|lliterate 4 (8%)
Consanguinity (N %)
None 17 (34%)
Present 33 (66%)

Data expressed as frequency (percentage). Test of significance: chi-square test
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Table 2 Distribution of the patients according to the cause of

VPI

VPI cause N=50 %
Velopharyngeal disproportion 7 14.0
Cleft palate only (CPO) 35 70.0
Unilateral cleft palate (UCLP) 3 6.0
Bilateral cleft lip and palate (BCLP) 5 10.0

Data expressed as frequency (percentage). Test of significance: chi-square test.
VPI velopharyngeal insufficiency

consonant imprecision was present in 15 (30%), 14 (28%),
and 7 (14%) patients, respectively. Ten (20%) patients had
glottal compensatory articulation, and 7 (14%) patients
had pharyngeal articulation, while 9 (18%) patients had
both types of articulation. Audible nasal air emission
was absent in only 6 (12%) patients, while it was present
in 44 (88%) patients. Facial grimace was detected in 19
(38%) patients. Regarding overall unintelligibility, 21
(42%), 10 (20%), 11 (22%), and 1 (2%) patients had slight,
mild, moderate and severe unintelligibility, respectively
(Table 3).

Degree of intelligence quotient and its subclasses

among studied patients (n=50)

The mean 1Q (+ SD) of all patients was 75.2+ 14.5 with a
range between 41 and 107. As regards IQ subclasses, it
was found that 11 (22%), 26 (52%), 11 (22%), and 2 (4%)
patients had average, below average, mild MR, and mod-
erate MR, respectively (Fig. 1).

Subtypes of intelligence quotient among studied patients
The main defect was present in quantitative potential
(76.04 £ 13.01) and then verbal ability (79.62+12.11) fol-
lowed by visual ability (79.88 + 14.3) with memory having
the highest mean (82.02 +12.73) (Table 4).

Distribution of subtypes of 1Q, nasality degree, speech
unintelligibility, and different causes of VPI

There was no significant difference between different
causes of VPI and IQ degree. There was no significant
difference between different causes of VPI and nasal-
ity degree. There was a moderate significant difference
between causes of VPI and speech unintelligibility, as
patients with BCLP had the highest grade of speech
unintelligibility while patients with velopharyngeal dis-
proportion had the least grade of speech unintelligibility
(Table 5).

1Q degree among repaired and unrepaired cases of VPI
It was found that different causes of VPI had highly
significant effect on IQ degree (p<0.001). In general,
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Table 3 Auditory perceptual assessment (APA) of patient’s
speech

APA N=50

Nasality type

Open 47 (94%)

Mixed 3 (6%)
Nasality degree

Slight 28 (56%)

Mild 19 (38%)

Moderate 3 (6%)
Consonant imprecision

None 14 (28%)

Slight 15 (30%)

Mild 14 (28%)

Moderate 7 (14%)
Compensatory articulation

No 24 (48%)

Glottal 10 (20%)

Pharyngeal 7 (14%)

Both 9 (18%)
Audible nasal air escape

Absent 6 (12%)

Present 44 (88%)
Facial grimace

Present 19 (38%)

Absent 31 (62%)
Speech unintelligibility

Normal 7 (14%)

Slight 21 (42%)

Mild 10 (20%)

Moderate 11 (22%)

Severe 1 (2%)

Data expressed as frequency (percentage). Test of significance: chi-square test
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Fig. 1 Degree of total IQ and its subclasses among studied patients

Below average
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patients with repaired cleft palate had the highest score
(86.53+9.96), followed by unrepaired cleft palate, while
the least score was reported among those with velo-
pharyngeal disproportion (72.50 +9.59) (Fig. 2).

Distribution of 1Q degree and speech unintelligibility

It was found that different grades of speech unintel-
ligibility had no significant differences with IQ degree
(p=0.82). But in general, patients with no speech unin-
telligibility had the highest IQ (86.19+8.89), while the
least value was reported among those with moderate
unintelligibility (67.10 +9.54) (Table 6).

Correlation matrix between IQ degree, nasality degree,
and speech unintelligibility

There was a significant positive correlation between the
degree of nasality and speech unintelligibility (p=0.04).
Increased nasality degree is accompanied by increased
speech unintelligibility (r=0.492). There was a nonsig-
nificant negative correlation (p=0.82) between IQ degree
and speech unintelligibility. Also, there was a nonsignifi-
cant negative correlation between IQ and nasality degree
(p=0.845) (Table 7).

Discussion

Cognitive dysfunction in children with clefts of the
lip and palate has been documented for decades [18].
Some studies reported that children with non-syndro-
mic clefts had lower IQs [19, 20] and lower scholastic
achievement [20] than that of the general population.
In this study, the mean IQ was (75.2+14.5) with a
range between 41 and 107. So, there is obvious down-
grading in the cognitive function of patients with VPL
This agreed with Persson et al. [21] who found that the
group with cleft palate alone had a significantly lower

Mild MR Moderate MR
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Table 4 Subtypes of intelligence quotient among studied patients
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Total (n=50) 1Q subclass
Average (n=11) Below average (n=26) Mild MR (n=11) Moderate MR (n=2)
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
1Q degree 752+145 93.18+5.65 7731+5.65 58.18+4.21 4254212
Verbal ability 79.62+12.11 94.55+6.82 80.81+592 65.45+6.07 60+2.83
Visual ability 79.88+14.3 98+8091 80.46+£6.94 66.36 £4.65 47+424
Quantitative potential 76.04+13.01 90.73+7.39 77.62+833 62.18+442 51+4.24
Memory 82.02+12.73 97+7.28 83.15+7.55 68.73+6.21 58+0
Data expressed as mean (SD). /Q intelligence quotient. Test of significance: chi-square test
Table 5 Distribution of subtypes of IQ, nasality degree, speech unintelligibility, and different causes of VPI
Total (n=50) VPI causes p-value
Velopharyngeal CPO (n=35) UCLP (n=3) BCLP (n=5)
disproportion (n=7)
1Q degree 752145 7243+8.75 75.74+14.86 70.67+£2593 78+143 0.861
Verbal ability 79.62+12.11 7843+6.78 79.26+12.64 7933+189 84+12.73 0.868
Visual ability 79.88+14.3 78+993 80.03+£14.89 74.67+21.39 846+13.74 0.795
Quantitative potential 76.04+13.01 72+9.17 76.17+£13.21 76.67 £20.03 804+14.59 0.754
Memory 8202+12.73 83.14+8.23 8224137 77.33+17.01 82+11.14 0.931
Nasality degree
Slight 27 (54%) 4(57.1%) 18 (51.4%0 2 (66.7%) 3 (60%) 0937
Mild 20 (40%) 2 (28.6%) 15 (42.9%) 1(33.3%) 2 (40%)
Moderate 3 (6%) 1(14.3%) 2 (5.7%) 0 (0%) 0 (0%)
Speech unintelligibility
Normal 6 (12%) 1(14.3%) 5(14.3%) 0 (0%) 0 (0%) 0.005%*
Slight 22 (44%) 4(57.1) 16 (45.7%) 2 (66.7%) 0 (0%)
Mild 10 (20%) 1(14.3%) 8 (22.9%) 1(33.3%) 0 (0%)
Moderate 11 (22%) 0 (0%) 6(17.1%) 0 (0%) 5 (100%)
Severe 1 (2%) 1(14.3%) 0 (0%) 0 (0%) 0 (0%)

Test of significance: chi-square test, ** moderate significance

VPl velopharyngeal insufficiency, /Q intelligence quotient, CPO cleft palate only, UCLP unilateral cleft lip and palate, BCLP bilateral cleft lip and palate

score on the general intellectual capacity test than the
control group. This may be explained by some research
that found children and adults with cleft lip and pal-
ate (CLP) have abnormal brain structure and function.
They have smaller brain volumes, with the frontal lobes
and certain subcortical nuclei (caudate, putamen, and
globus pallidus) being most affected [22]. The brain of
adults with isolated cleft palate (ICP) showed normal
cerebral volumes, but an abnormality in tissue dis-
tribution in which the frontal and parietal lobes were
substantially increased in volume compared with nor-
mal, and the temporal and occipital lobes were signifi-
cantly decreased in volume. The cerebellum was also
decreased in volume [23]. These differences in brain

volume and structure may be related to the cognitive
problems in people with orofacial clefts [24].

In this study, patients with UCLP had the least IQ score
(70.67 £ 25.93) followed by patients with velopharyngeal
disproportion (72.43 +8.75) and then patients with CPO
(75.74 £ 14.86), while patients with BCLP had the highest
IQ score (78 +14.3). This disagrees with Nopoulos et al.
[25] who found a relationship between severity of clefting
and severity of cognitive deficit in which subjects with
bilateral CLP (most extensive clefting) were the most
severely affected cognitively, while subjects with CPO
(least extensive clefting) were the least affected. However,
this may be due to the small number of subjects in each
clefting group in this study.
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Fig. 2 1Q degree among repaired and unrepaired types of VPl

Table 6 Distribution of IQ degree and speech unintelligibility

Speech unintelligibility® N 1Q mean+SD
Normal N (%) 6 (12%) 86.19+£8.89
Slight N (%) 22 (44%) 744511145
Mild N (%) 10 (20%) 73.57+8.65
Moderate N (%) 11 (22%) 67.10+£9.54
p-value 0.82

Data expressed as mean (SD). p-value was significant if <0.05
1Q intelligence quotient

2 Severe grade was not included where only one patient had severe
unintelligibility. Test of significance: ANOVA test

Also, Nopoulos et al. [26] showed that adult males
with non-syndromic cleft lip and/or palate have a spe-
cific pattern of cognitive deficits. Subjects with clefts
were found to have general IQ scores below that of
their matched controls. Subjects with clefts had spe-
cific and significant abnormalities in verbal abilities. On

Unrepaired cleft palate
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Velopharyngeal
disproportion

the other hand, motor skills, verbal memory, executive
function, and performance on a visuospatial task were
not different from their matched control group.

Richman and Eliason stated that overall intellectual
functioning is within the average range. However, there
were specific cognitive deficits or delays in children with
clefts. These deficits appear to affect the verbal abilities
and visual-motor function, but the nonverbal and visual-
perceptual functions are generally intact [27].

We found that patients with repaired cleft lip and pal-
ate had the highest IQ score. This may be attributed to
better psychological consequences of early vs. later
repair. That is in line with Murray et al. [28] who found
lowered cognitive scores in infants having late cleft lip
and palatal repair. As the disfigurement caused by unre-
paired clefts not only makes these children less appealing
to look at but also makes it difficult for parents to inter-
pret infant expressions, early repair helps better face-
to-face play and influences the quality of life of infants

Table 7 Correlation matrix between IQ degree, nasality degree, and speech unintelligibility

1Q degree Nasality degree Speech
unintelligibility

1Q degree r-value 1.000

P -
Nasality degree r-value -0.134 1.000

P 0.845 -
Speech unintelligibility r-value —0.053 0.492** 1.000

P 0.829 0.04 -

p-value was significant if < 0.05. Test of significance: Pearson correlation,** moderate significant

1Q intelligence quotient
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as they might be accepted better by their families. Also,
parents of infants having early cleft lip repair may find it
easier to respond to infant social cues [28].

In our study, the different grades of speech unin-
telligibility had no significant differences with IQ
degree. However, patients with no speech unintel-
ligibility had the highest IQ, while the least value was
reported among those with moderate unintelligibility.
This may be explained by Coppens-Hofman et al. [4]
who showed a strong association between the sever-
ity of intellectual dysfunction and speech intelligibility.
Patients with intellectual disabilities have difficulties
in their speech production that affect both the quality
and intelligibility of their verbal output. Their speech is
characterized by multiple phonological processes. As
short-term and long-term verbal memories are both
highly involved in speech production, the two systems
are impaired in people with intellectual dysfunction.
An additional factor to consider as a potential cause of
reduced intelligibility is poor auditory feedback due to
deficient auditory processing.

There was a significant positive correlation between
nasality degree and speech unintelligibility. This may
be explained by the fact that hypernasality affects
vowel production and causes modification of the spec-
trum of F1 and F2 such as weakening of formants,
decrease in the strength and enhanced bandwidth of
F1 and F2, lower in the amplitude of F1 and F2, intro-
duction of pole/zero pairs in the vicinity of F1, and
shifts in the formant frequencies. These spectral modi-
fications in the hypernasal speech will have an impact
on the articulatory dynamics while producing vowels
resulting in vowel centralization and in turn affect-
ing speech intelligibility [29]. This finding agrees with
Servold et al. [30] who found that the presence of
hypernasality and reduced intelligibility were clearly
associated with speech in cleft palate patients. Chil-
dren with speech difficulties appear to have higher risk
of delayed phonological awareness development, asso-
ciated literacy problems, and delays in the acquisition
of reading skills [31].

Conclusion

Patients with VPI show mild overall cognitive deficit with
particular deficit in quantitative potential. These deficits
may be due to the same factors that underline the facial
cleft-abnormal development. Speech intelligibility is
affected by the degree of hypernasality, the degree of cog-
nitive deficit, and the type of VPI. Early intervention for
patients with cleft lip and palate prevents the deteriora-
tion of speech problem and helps better personality self-
confidence and scholastic achievement.
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Abbreviations

VPI Velopharyngeal insufficiency

1Q Intelligence quotient

ADHD Attention-deficit hyperactivity disorder
APA Auditory perceptual assessment

CPO Cleft palate only

ucLp Unilateral cleft lip and palate

BCLP Bilateral cleft lip and palate

ICP Isolated cleft palate

Acknowledgements
Not applicable.

Authors’ contributions

ZA collects the data of all patients with cleft lip and palate regarding the
history, clinical examination, and auditory perceptual assessment and also
perform the clinical examination and nasofiberoscopic examination. HA ana-
lyzed and interpreted the data regarding the auditory perceptual assessment
and nasofiberoscopic examination. EM interpreted all data of patients and
performed revision of all section of the research. ZA was a major contributor in
writing the manuscript. All authors read and approved the final manuscript.

Funding
No financial support was received for this study.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate

Approval of the Ethics Committee of the Faculty of Medicine, Assiut University
was obtained before initiating the study (IRB number 17100741). Consent to
participate: Informed written consent to participate in this study was provided
by all participants in the cases above 16 years old and parents /or legal guard-
ians in the cases of children under 16 years old.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 28 March 2023 Accepted: 7 July 2023
Published online: 31 August 2023

References

1. Kummer AW (2020) Speech/resonance disorders and velopharyngeal
dysfunction. In Kummer, AW. Cleft Palate and Craniofacial Conditions: A
Comprehensive Guide to Clinical Management, 4th edn. Jones & Bartlett
Learning, Burlington

2. Witt PD, D'Antonio (1993) Velopharyngeal insufficiency and secondary
palatal management. Clin Plastic Surg 20(4):707-21

3. Shifman A, Finkelstein Y, Nachmani A, Ophir D (2000) Speech-aid pros-
theses for neurogenic velopharyngeal incompetence. J Prosthet Dent
83(1):99-106

4. Coppens-Hofman MC, Terband H, Snik AFM, Maassen BAM (2017) Speech
Characteristics and Intelligibility in Adults with Mild and Moderate Intel-
lectual Disabilities. Folia Phoniatr Logop 68(4):175-182. https://doi.org/
10.1159/000450548

5. Lamb MM, Wilson FB, Leeper HA (1973) The intellectual function of cleft
palate children compared on the basis of cleft type and sex. Cleft Palate J
10(4):367-377

6. Richman LC (1980) Cognitive patterns and learning disabilities in
cleft palate children with verbal deficits. J Speech Lang Hear Res
23(2):447-456


https://doi.org/10.1159/000450548
https://doi.org/10.1159/000450548

Aref et al. The Egyptian Journal of Otolaryngology

20.

21

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

(2023) 39:135

Richman LC, Eliason M (1982) Psychological characteristics of children
with cleft lip and palate: intellectual, achievement, behavioral and per-
sonality variables. Cleft Palate J 19(4):249-257

Richman LC, Eliason M (1984) Type of reading disability related to cleft
type and neuropsychological patterns. Cleft Palate J 21(1):1-6

Niermann W, Goyer K (1981) Intelligence in children with cleft lip and
palate. Z Plast Chir 5(4):218-227

Swillen A, Devriendt K, Legius E, Eyskens B, Dumoulin M et al (1997) Intelli-
gence and psychosocial adjustment in velocardiofacial syndrome: a study
of 37 children and adolescents with VCFS. J Med Genet 34(6):453-458

. Chen Z,Chen J,Wu J, Zhang X (2001) Factors involved in intelligent

development of children with cleft lip and palate. Hua Xi Kou Qiang Yi
Xue Za Zhi 19(3):174-177

Subtelny JD, Van Hattum RJ, Myers BB (1972) Ratings and measures of
cleft palate speech. Cleft Palate J 9(1):18-27

Gutzmann H. Ein Maf fir die Nasalitat. Arch néerl de Physiologie. 1922;7
T.VII(S 321).

Czermak JN (1965) Gesammelic Schriften. Vienna. vol I in Luehsinger R,
Arnold GE {eds): Voice. Speech and language, Constable, London, p 668
Kotby M, Khairy A, Barakah M, Rifaie N, EI-Shobary A, editors (1995) Lan-
guage testing of Arabic speaking children. Proceedings of the XXIIl World
Congress of the International Association of Logopedics and Phoniatrics.
Ain Shams University, Cairo

Kotby MN BS, EI-Zomor M, Mohsen E (1985) Polit study for Standardiza-
tion of an articulation test. Proceedings of the 10th Annual Ain Shams
Medical Congress

Melika L (1998) Stanford Binet Intelligence Scale (4th Arabic version). Vic-
tor Kiorlos Publishing, Cairo

Conrad AL, Richman L, Nopoulos P, Dailey S (2009) Neuropsychological
functioning in children with non-syndromic cleft of the lip and/or palate.
Child Neuropsychol 15(5):471-484

Billig AL, editor (1951) A psychological appraisal of cleft palate patients.
Proceedings of the Pennsylvania Academy of Science 29:31

Means BJ (1954) An analysis of certain measures of intelligence and hear-
ing in a sample of the Wisconsin cleft palate population. Cleft Palate Bull 4:4
Persson M, Becker M, Svensson H (2008) General intellectual capacity

of young men with cleft lip with or without cleft palate and cleft palate
alone. Scand J Plast Reconstr Surg Hand Surg 42(1):14-16

Munson S, May AM (1955) Are cleft palate persons of sub-normal intel-
ligence? J Educ Res 48(8):617-622

Spriestersbach DC (1973) Psychosocial aspects of the “cleft palate prob-
lem”: vol. U. lowa Press, | and Il

Nopoulos P, Langbehn DR, Canady J, Magnotta V, Richman L (2007)
Abnormal brain structure in children with isolated clefts of the lip or pal-
ate. Arch Pediatrics Adolescent Med 161(8):753-758

Nopoulos P, Berg S, Canady J, Richman L, Van Demark D, Andreasen NC
(2002) Structural brain abnormalities in adult males with clefts of the lip
and/or palate. Genetics Med 4(1):1-9

Nopoulos P, Berg S, VanDemark D, Richman L, Canady J, Andreasen NC
(2002) Cognitive dysfunction in adult males with non-syndromic clefts of
the lip and/or palate. Neuropsychologia 40(12):2178-2184

Richman LC, Eliason MJ (1986) Development inchildren with cleft lip and
/ or palate: Intellectual, cognitive, personality, and parental factors. Semin
Speech Lang 7(3):225-239

Murray L, Hentges F, Hill J, Karpf J, Mistry B, Kreutz M et al (2008) The effect
of cleft lip and palate, and the timing of lip repair on mother-infant interac-
tions and infant development. J Child Psychol Psychiatry 49(2):115-123
Haque S, Ali MH, Haque AF (2016) Variability of acoustic features of hyper-
nasality and its assessment. Int J Adv Comput Sci Appl 1(7):195-201
Seervold TK, Hide @, Feragen KB, Aukner R (2019) Associations between
hypernasality, intelligibility, and language and reading skills in 10-year-old
children with a palatal cleft. Cleft Palate Craniofac J 56(8):1044-1051
Stackhouse J, Wells B, Pascoe M, Rees R, editors (2002) From phonologi-
cal therapy to phonological awareness. Semin Speech Lang 23(1):27-4.
https://doi.org/10.1055/s-2002-23509

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1055/s-2002-23509

	Cognitive functions in Arabic-speaking children with velopharyngeal insufficiency and their impact on speech intelligibility
	Abstract 
	Background 
	Objective 
	Methodology 
	Results 
	Conclusion 

	Background
	Methods
	Statistical analysis

	Results
	Demographic data of studied patients (n = 50)
	Distribution of the patients according to the cause of VPI
	Auditory perceptual assessment (APA) of patient’s speech
	Degree of intelligence quotient and its subclasses among studied patients (n = 50)
	Subtypes of intelligence quotient among studied patients
	Distribution of subtypes of IQ, nasality degree, speech unintelligibility, and different causes of VPI
	IQ degree among repaired and unrepaired cases of VPI
	Distribution of IQ degree and speech unintelligibility
	Correlation matrix between IQ degree, nasality degree, and speech unintelligibility

	Discussion
	Conclusion
	Acknowledgements
	References


