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A R T I C L E

Purpose: To assess the effects of 
speech therapy on the acoustic charac-
teristics of speech in a group of cleft lip 
and palate patients.
Materials and methods: In this experi-
mental pilot study, eight patients with 
unilateral cleft lip and palate participated 
in the 13-month period of speech ther-
apy. They had some exercises in the 
class and at home to reduce the hyper-
nasality of speech. Using an acoustic 
software named Praat, three formants 
(F1, F2, F3) of speech sounds /b/, /p/, 
/f/, /v/, /k/, and /g/ were obtained pre 
and post speech therapy. We used 
paired samples t-test to compare the 
acoustic variables of each consonant 
before and after the therapy.
Results: No significant differences were 
found between the pre- and posttherapy 
acoustic measures for fricative conso-
nants /f/, /v/ and stop consonants /k/ 
and /g/. However, a statistically signifi-
cant improvement in hypernasality of 
labial consonants /b/ and /p/ was 
observed after the speech therapy.
Conclusions: The present study 
 underlines the role of a speech  
therapist in a complete cleft care team, 
in order to take care of the speech 
improvement of the patient and to 
 motivate the parents to help the speech 
development of their child.

A B S T R A C T The effect of speech therapy  
on acoustic speech characteristics  
of cleft lip and palate patients:  
a preliminary study

Arezoo Jahanbin, DDS, MS;1 Mohammad Reza Pahlavannezhad, PhD;2 
Maryam Savadi, MS;3 Nadia Hasanzadeh, DDS, MS4*

1Associate Professor of Orthodontics, Faculty of Dentistry, Mashhad University of Medical Sciences, 

Mashhad, Iran; 2Associate Professor of Linguistics, Ferdowsi University of Mashhad, Mashhad, Iran; 
3Graduate from Department of Linguistics, Ferdowsi University of Mashhad, Mashhad, Iran; 4Assistant 

Professor of Orthodontics, Dental Material Research Center, Faculty of Dentistry, Mashhad University of 

Medical Sciences, Mashhad, Iran. 

*Corresponding author e-mail: hassanzadehn@mums.ac.ir

Spec Care Dentist 34(2): 84-87, 2014

Cleft lip and palate patients may 
demonstrate hypernasality, nasal air 
emission, nasal turbulence, and any com-
bination of speech sound errors due to 
velopharyngeal insufficiency (VPI).4 
Speech therapy is indicated for compen-
satory articulation productions where 
articulation placement is changed in 
response to the abnormal structure. This 
treatment is much more effective if it is 
done after the normalization of the struc-
ture and surgical correction of the VPI.5

Most of preschool children with a 
history of cleft lip and palate have delays 
in speech development despite of the 
early surgical repair.6 Persistent VPI and 
oronasal fistula are potential complica-
tions after the initial surgical repair of 
the cleft palate. The incidence of hyper-
nasality following primary palatoplasty 
has been found to be as high as 31%.2 

Several factors may contribute to the 
occurrence of this complication, includ-
ing the type and timing of the surgical 
repair, the extent of cleft palate, and the 
surgeon’s skills.7

Spriesterbach et al. estimated that 
25% of children with cleft palate repair 
require speech therapy and 25% need 
secondary velopharyngeal surgery.8 In a 
study by Sell et al., 18% of 5-year-old and 
12-year-old British patients had different 
degrees of consistent hypernasality. 
About two-thirds of both age groups had 
received speech therapy.9

Pamplona et al. reported that when a 
phonologic-based intervention was 
 utilized for the cleft palate children, the 
total time of speech therapy necessary for 
correction of compensatory articulation 
disorder was significantly reduced as com-
pared to an articulatory intervention.10  

I n t r oduc t i on
The overall management of patients affected with cleft lip and palate requires the inter-
vention by several specialists in a team including an otolaryngologist, plastic surgeon, 
orthodontist, oromaxillofacial surgeon, and speech-language therapist.1,2 Regular evalu-
ations by speech-language pathologist are needed to assess the patient’s speech 
production and language development.3

KEY WORDS: speech therapy,  
cleft palate, acoustic measures, nasality, 
speech

scd12031.indd   84 19/02/14   12:38 PM



Jahanbin  et  a l .  Spec Care Dent is t   34(2 )  2014  85  

S P E E C H  T H E R A P Y  I N  C L E F T  L I P  A N D  P A L A T E  P A T I E N T S

However, in a recently conducted 
 systematic review on the papers related 
to speech and language therapy for 
 children with cleft lip and/or palate, little 
evidence was found to support any 
 specific intervention.11

In an investigation conducted by 
Ysunza et al. in Mexico, videonaso- 
pharyngoscopy was performed to cleft 
palate patients before and after speech 
therapy for correcting compensatory 
articulation. The ratios of movement of 
velopharyngeal structures were signifi-
cantly increased after the correction of 
compensatory articulation.12

The purpose of this study was to 
evaluate the effect of speech therapy on 
acoustic characteristics of speech in a 
group of cleft lip and palate patients in 
Mashhad, north-east of Iran.

Mate r i a l s  and me thods
Participants
This experimental pilot study was con-
ducted on a group of Iranian patients 
with unilateral cleft lip and palate at the 
cleft palate clinic of Mashhad University 
of Medical Sciences. Total of 8 girls and 4 

boys with the mean age of 6.95 years 
(range: 4–11 years) were included in this 
study. However, only eight patients (five 
girls and three boys) completed their 
13-month period of speech therapy. All 
subjects had undergone primary palate 
repair before the age of 2 and they all 
spoke Persian language.

Participants were examined by an 
orthodontist and the cleft type and asso-
ciated dental abnormalities were all 
recorded.

Speech therapy
Patients were under speech therapy for 
13 months. Two specialists worked with 
children to improve their production and 
reduce the nasality of speech. Through 
the speech therapy, children learned the 
place and the method of articulation of 
sounds. Also they had some exercises in 
the class and at home to overcome diffi-
culties resulted from organic 
insufficiencies.

Acoustic analysis
The speech sounds were analyzed before 
and after therapy by an acoustic software 
named Praat, which is used for the analy-
sis of speech in acoustic phonetics with 
regard to sound waves.

Using this software, three formants 
(F1, F2, F3) of speech sounds /b/, /p/, /f/, 
/v/, /k/, and /g/ were obtained before and 
after the speech therapy.

Statistical analysis
We used paired samples t-test to compare 
the acoustic variables of each consonant 
before and after the speech therapy. 
Independent samples t-test was 
 performed to compare the changes in 
acoustic measures between two genders. 
p <.05 was considered statistically 
 significant.

Resu l t s
Paired samples t-test revealed no 
 significant differences between the   
pre- and posttherapy acoustic measures 
for fricative consonants /f/, /v/ (Table 1), 
and stop consonants /k/ and /g/ (Table 2). 
However, a statistically significant 
improvement in hypernasality of labial 
consonants /b/ and /p/ was observed after 
the speech therapy (Table 3).

According to Table 4, changes in 
acoustic scores for all of the consonants 
were not significantly different between 
two genders.

Table 1. Comparison of pre and post therapy acoustic scores for the consonants /f/ and /v/, using 
paired samples t-test.
Consonants Mean SD* SE** t-statistic p-value

/f/ consonant Pre therapy scores 1655.12 1127.56 230.16 −0.862 0.398

Post therapy scores 1751.54 1055.56 215.46

/v/ consonant Pre therapy scores 1495.20 901.31 183.97 0.057 0.955

Post therapy scores 1489.95 944.66 192.82

*Standard deviation.
**Standard error.

Table 2. Comparison of pre and post therapy acoustic scores for the consonants /k/ and /g/, 
using paired samples t-test.
Consonants Mean SD* SE** t-statistic p-value

/k/ consonant Pre therapy scores 1608.95 791.20 161.50 −1.911 0.069

Post therapy scores 1810.75 981.75 200.40

/g/ consonant Pre therapy scores 1650.95 862.17 175.99 1.689 0.105

Post therapy scores 1417.95 882.46 180.13

*Standard deviation.
**Standard error.
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D i s cus s i on
Abnormalities of speech in patients with 
clefts are multifactorial. The defective 
morphology of the hard and/or soft 
palate in cleft palate patients and the 
incomplete closure of the oropharyngeal 
ring during the articulatory movements 
of the soft palate can cause speech and 
voice disorders in these patients.13,14 
Hypoplasia and hypomobility of the leva-
tor and tensor veli palatini muscles and 
their abnormal course and insertion into 
the palate are probably the main causes 
of speech problems associated with cleft 
palate.13

Speech disorders could affect the 
social competence and emotional devel-
opment of a cleft-palate child.15 In fact, 

they seriously hamper the child’s ability 
to communicate effectively.16-18

As indicated in a previous study on 
untreated cleft palates, speech defects 
could have a negative impact on the 
quality of life of the patient, causing 
severe problems in social relations.19 
Unfortunately, speech disorders may 
remain even after adequate surgical 
repairing operations.15 Therefore, the 
speech rehabilitation is of particular 
importance in complete treatment strate-
gies for children with cleft palate 
malformations.20

Based on a thorough Medline search, 
few papers investigating the speech ther-
apy interventions for cleft palate children 
were found in the literature. In the pre-

sent preliminary study, the effect of 
speech therapy on the acoustic character-
istics of speech was evaluated in a group 
of Iranian patients with cleft lip and 
palate.

In all patients, considerable improve-
ments in nasality of two labial 
consonants /b/ and /p/ were observed 
through speech therapy. This finding 
may be due to the fact that lips, the place 
of articulation of these two consonants, 
are away from the probable fistula and 
velopharyngeal insufficiency that causes 
air release through the nose.

/f/ and /v/ are fricative consonants 
produced with strong air pressure. It 
must be considered that most of cleft 
patients have serious organic problems 

Table 3. Comparison of pre and post therapy acoustic scores for the consonants /b/ and /p/, 
using paired samples t-test.
Consonants Mean SD* SE** t-statistic p-value***

/b/ consonant Pre therapy scores 1453.70 728.39 148.68 −2.531 0.019

Post therapy scores 1803.91 1064.96 217.38

/p/ consonant Pre therapy scores 1556.08 776.91 158.58 −2.652 0.014

Post therapy scores 1832.04 986.60 201.38

*Standard deviation.
**Standard error.
*** P<0.05 is considered significant.

Table 4. Comparison of the difference between pre and post therapy acoustic scores among two 
genders using independent samples t-test.
Consonant Gender Mean acoustic 

 difference
SD* SE** t-statistic p-value

/b/ consonant Female 363.45 467.44 190.83 0.144 0.891

Male 310.50 364.15 257.50

/p/ consonant Female 343.56 397.72 162.36 0.897 0.404

Male 76.16 90.74 64.16

/f/ consonant Female 53.83 488.74 199.53 −0.465 0.658

Male 224.17 117.14 82.83

/v/ consonant Female −103.94 253.44 103.46 −1.223 0.267

Male 131.17 106.29 75.16

/k/ consonant Female 325.50 369.80 150.97 2.575 0.053

Male −160.83 160.51 113.50

/g/ consonant Female −401.34 352.20 143.78 −1.998 0.093

Male 267.50 622.96 440.50

*Standard deviation.
**Standard error.
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such as anterior crossbite, fistula, and 
irregular small teeth in front part of the 
upper jaw that may cause difficulty in 
production of these consonants. 
Treatment of these problems could facili-
tate the correct production of /f/ and /v/. 
Speech therapy can help very little about 
these two consonants.

/k/ and /g/ are stop consonants whose 
place of articulation is at the soft palate. 
Mainly, they are affected by impairments 
caused by cleft, because most of cleft 
patients either do not have uvula or have 
one that is very short and divided into 
two parts. As a result, muscles of soft 
palate are too weak to control velo-
pharyngeal closure, thus air pressure in 
the mouth decreases and production of 
these consonants faces serious difficulty.

It appears that anatomical abnormali-
ties may have notable impacts on 
nasality. Therefore, in addition to speech 
therapy, treatment of these problems is 
also crucial to improve the hypernasality 
of speech.

Due to the small sample size of the 
present study, the results must be inter-
preted with caution. Further research is 
warranted to examine larger number of 
cleft patients. It is also suggested to com-
pare speech problems and the outcome 
of speech therapy in different types of 
cleft lip and palate (unilateral or bilat-
eral) cases in future investigations.

Conc l u s i on
The present study underlines the role of 
a speech-language therapist in a com-
plete cleft care team, in order to take care 
of the speech improvement of the patient 
and to motivate the parents to help the 
speech development of their child.
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