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Abstract: Cerebral palsy (CP) is often associated with speech abnormalities epilepsy, visual, hearing and

intellectual deficits, behavioral, cognitive and developmental disabilities. The current concepts on

management of CP subjects emphases the increasing concern for therapeutic components of this disorder.

Aim: The existing work focuses on clinical importance and application of speech problems ' treatment in

some of CP children and adolescents. Subjects & Methods: A highly organized structured Arabic program

was designed and applied onto the study sample of 40 CP subjects over one year, compared to a matched

control group. Results: mixed and spastic dysarthria were more represented (47.5%, 27.5% respectively)

among children and adolescents with CP, followed by hyperkinetic (17.5%) and ataxic (7.5%), with no

differences related to gender or IQ. The accumulated evidences point to on objective improvement of 67.5

% of subjects, indicating the program validity. Improvement was highly reported in younger subjects in

a step wise change through out the period of study, especially in mild and moderate cases, regardless the

gender or type of dysarthria. Conclusion & Recommendations: speech problems are frequent in CP

subjects. Their earlier identification that lead to pertinent counseling and accurate treatment could lower

the risk of complications of the studied problem, should be part of rehabilitation strategies to meet their

needs. Further studies of psychosocial adaptation, complications, oro – dental defects and parental attitudes

are also recommended.
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INTRODUCTION

Speech is an overt, readily observable form of

behavior that needs gross motor coordination. Speech

production is by far the most complex   finely

coordinated, and temporally patterned motor activity

universally performed by the human species. It is a

secondary function, overlaid on structures that primarily

evolved for purposes of respiration mastication and

swallowing. Thus, complex, learned, cortically mediated

responses must interact with subcortical, brainstem, and

cerebellar reflexes . Any significant alteration in[18]

arousal level, emotional status, physiologic or

neurological functions will be reflected on some

components of speech .[23]

Different researchers have studied language

dysfunctions depending on their disciplines and

orientations. Not all speech variations are clinical

problems. A speech difference is a problem if its

interferes with communicabilities attracts undue or

negative, attention or causes the speaker to be

emotionally disturbed or socially maladjusted .[3]

Most, if not all, children and adolescents with

moderate to profound CNS deficits have speech,

language, or voice problems . [1]

Freeman & Silver  had noted that distinguished[6]

speech disorders are typically more difficult in children

than adults, and most difficult in cerebral palsied

subjects. However, these children are not placed in

treatment for speech disorder until it was clear that

they were not going to outgrow the problem in addition

to limited professional and financial resources. As

consequence, most subjects did not receive professional

assistance until they were over 7 years old. In these

older subjects, deviant speech patterns were firmly

established. 

Puyelo  confirmed that a great number of[21]

language problems in children are related to

neurological lesions in CNS. CP is one of the lesions

more frequent. In many occasions, the neurological

alteration is accompanied by transmission hypodeusis,

language delay, and dysarthria in speech and voice. 

Subjects; 80 children and adolescents were

randomly selected among the attendees of institute of
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hearing and speech (MOH, Imbaba), Hearing & speech

disorder unit (west Cairo Educational department,

Health unit), society of Society of fathers & sons for

handicapped children (Abbassiah- Mo Social affairs),

unit of mentally handicapped children (private

hospitals, Giza), Pediatric Department (Research

Institute of ophthalmology, Giza), Age: between 12-

16y.o. Other inclusion children and criteria: adolescent

with congenital cerebral palsy with fair visual acuity

and hearingdiagnosed by the pediatrician, after accurate

clinical examination as well as taking careful perinatal

history and doing C.T scan of the head. Exclusion

criteria: children and adolescents with cerebral palsy

associated or complicated with other physical

conditions (e.g., brain damage causing dysphasia,

agnosia, language confusion, tongue problems,

respiratory problems, nasality, etc. ) or psychiatric

disorders that might affect speech or educability (e.g,

emotional liability, aggression, impulsivity profound

mental sub normality ) or poor hearing or vision . 

The sample was further divided into, (1) study

sample: of boys and girls, and (2) control group: of

boys and girls. 

Sources of information for evaluation: for those

involved in the program the impressions given by

parents, non- parental caregivers, or teachers or by

direct observation of the child on a systematic

investigatory card Pediatrician were collected.

Psychometric studies for IQ by Stanford– Binet

Intelligence scale or Wechsler Intelligence scale for

children (WISC) could reveal scores of 63 – 75 (mean

68 + 3.1) Pediatric and Phoniatric assessment grouped

the subjects into spastic, hyperkinetic (extrapyramidal

athetoid and not dystonic), ataxic, and mixed types.

Testing thyroid functions, sensory impairments, and

seizure disorder by EEG was fulfilled.

Program: number of sessions: 2-3/Wk for 30 min.

Each for 1 yr. In a group of 4 subjects. Objectives:

helping CP subjects to restore, control, and ensure use

of speech movements to pronounce various letters.

Stages: encouragement, coughing then turning it into

voices, sighing then turning it into voices, moving

tongue to utter letter, changing lip movements for

proper pronouncation, using mirror (where subjects and

therapist sit facing it then CP subject notices changes

of lips then add some movements to utter a word.

Putting subject's hands on thought of throat  and

tries to imitate his way uttering letter, merging voice or

letter with other to utter words then sentences,

lessening of voice hoarseness and respiratory exercises.

Tools: I- Testing speech function (before & after) in

form of type and pitch of sound (Aaah), speed &

coordination of lips , tongue and jaw muscles (Ka, ta,

ba ) from last, middle, and first parts of mouth

respectively, for a lengthy time and a lapse between

each, then rapidly, nasality (Gotssman test) ela

repeatedly then close the nose with hands free speech

to assess pronouncing different letters, recording for

improvement before and after, counting from 1-10 in

arabic advising subjects to sit on a chair with sides,

pressing on them to stop or lessen involuntary

movements of body, head not to affect his speech. 

II. training speech muscles: by slow abdominal

respiration to increase expiration and use air amount

for speaking; first for voices then letters then words

then sentence, nasality (bolowing, sucking with pipettes

or pieces of papers) for lips (open and close mouth,

with clinched teeth and close it with lips pouting

forward) and turning tongue and lower teeth, for

tongue (against a tongue depressor, up under upper

teeth, protruding it outside mouth, turning it up &

down at both  sides against resistance and while

closing mouth) for jaw (getting it down & outwords as

he or she could repeat for 5-10 times/day 20 min. III-

Expression of different Arabic letters using different

techniques for correction (e.g, Foresch, Rusell, etc) IV.

When difficult, giving alternatives and V- last part of

program is the use of complex letters, pauses, etc. 

The aim of this work is to offer therapeutic tool in

Arabic to dysarthric CP subject regardless their type of

lesion.

RESULTS AND DISCUSSION

Cerebral palsy is a permanent and non- progressive

brain damage due to various causes affecting a child

from the intrauterine life up to the first two years of

life. It is diffuse so that it is commonly associated with

epilepsy, mental subnormality, hearing loss, oculomotor

abnormalities, and dysarthria as reported by Beckwrig&

Hagbers  and many others. So, the motor handicap[1]

may be one of the child's problems. Preventive

intervention, early identification, and treatment of all

those concomitants including speech disorders have

been paralleled by the development of a range of

management lines. This concept was noted by

Daniloff , Escobar et al.  and others since early[3] [5]

times.

The psycholinguistic revolution has confirmed the

insuitability of the programs put to treat speech

disorders in foreign languages, a matter that reflects the

bad need of the current work as a clinical application

of that revolution onto our Egyptian CP subjects and

being the only Arabic one designed for them.

The present study aims at shedding lights onto

different speech disorders in CP children and

adolescents, groups designing, and implimiting an

Arabic program and assessing its validity.

The prognosis of such problem is controlled by

many factors like normal intellectual development ,[18]

sound visuoperceptual functions , wider ventricles in [24]
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Table 1: Demographic data of the studied groups.

Parameters Study Gp( No = 40 ) Control Gp( No = 40 ) Total(No = 80 )

------------------------------- --------------------------------

No % No %

Age ( ys. ): 12-14 29 72.5 31 77.5 60

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Over 14-16 11 27.5 9 22.5 20

------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ean +/- SD 13.69 + 0.73 13.08 + 1.41

------------------------------------------------------------------------------------------------------------------------------------------------------------------

P- values = > 0.05 (NS.)

Gender     Females 14 35 17 42.5 31

------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ales 26 65 23 57.5 49

------------------------------------------------------------------------------------------------------------------------------------------------------------------

X = 6.756 dF = 1 2 

------------------------------------------------------------------------------------------------------------------------------------------------------------------

P- value = > 0.05 ( NS.) 

children and adolescents represent 72.5% of the study group , compared with 27.5 % of children and adolescents. It reflects one parameter

of good response to the program i.e the earlier the start of treatment, the better the response. CP is m ore in boys (2: 1) than girls that is nearly

found in the studied groups . Control group is matched with the study subjects. 

Table 2: Description of types of dysarthria in the studied groups.

Dysarthria 

----------------

Parameter Sapstic Hyperk Atoxic M ixed Total X2 P- value

----------------- ------------------ ----------------- ----------------- --------------

No % No % No % No % NO %

Study & P 11 27.5 7 17.5 3 7.5 19 47.5 40 100 1.6 < 0.7

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control & P 13 32.5 5 12.5 1 2.5 21 52.5 40 100 dF=3 (NS)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Total 24 30 12 15 4 5 40 50 80 100

Age (y) : 

12-14 6 15 4 10 2 5 17 42.5 29 72.5 9.79 <0.05

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

>14-16 5 12.5 3 7.5 1 2.5 2 5 11 27.5 dF=3 (S)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Total 11 27.5 7 17.5 3 7.5 19 47.5 40 100

Gender : 

Females 3 7.5 4 10 1 2.5 6 15 14 35 =6.13 <0.1

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ales 8 20 3 7.5 2 5 13 32.5 26 65 dF = 3 (NS) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Total 11 27.5 7 17.5 3 7.5 19 47.5 40 100

M ixed dysarthria is the commonest type among CP Subjects, differs significantly in the children study group. 

brain MRI  Such factors could by nullified via[25]

inclusion and exclusion criteria of the study sample,
worked out by different Co-authors of the investigation
team of different specialties, putting in mind that such
homogenesity is not seen in clinical practice that
should reconsider those differences in service planning,
identifying suitable communicative instruments used in
rehabilitative and educational settings for CP subjects,
and learning programs at caring centers.

The existing work not carried out to evaluate the
incidence of various speech abnormalities in CP
subjects, nor the relation of type of lesion as shown by
brain tomographies, that is why exclusion of certain
subtypes (e.g., athetoid) was performed.

Results indicate that all CP subjects do need a
detailed thorough clinical assessment, including speech
with regard to their concomitant and contributing
factors. Selection of study cases was based on definite

clinical diagnosis of CP, and adequate testing of
hearing, vision, intelligence, and ability to perform the
required tasks in the program.

The articulation errors, deficits of substitution,
omission, and distortion of phonemes recorded by Platt
et al.  were observed, and assessed by a panel of[19]

listeners. Measures of syllable rates, intensity, and
percent of correct articulation of selected phonemes
were employed as indices of articulation impairment
and then improvement. The subjects and their care-
givers including families reports of satisfaction with the
treatment program were also considered.

Different strategies have been used to improve
speech intelligibility in CP subjects  and were[22,29,9 ,4 ,11]

proven to be good diagnostic localizing, and treatment
tools for types of dysarthria. The provision of simple
and  effective  speech  program  in  a  way  of  low
costs   application   could   benefit   the   service  of 
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Table 3: Assessments of the study group after application of the program 

Im provement

------------------

Variable Im proved Not improved Test P- value

-------------------------- -------------------------

No % No %

Global improvement rate 27 67.5 13 32.5 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Gender: female 11 78.6 3 21.4 X  = 1.2 P> 0.052

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ale 16 61.5 10 38.5 dF= 1 ( NS ) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Age (ys.) : 12-14 23 79.3 6 20.7 X  = 6.7 P< 0.012

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

> 14-16 4 36.4 7 63.6 dF = 1 ( HS )

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ean + SD 13.32 + 0.5 14.19 + 0.26

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Type of dysarthria Spastic. 8 66.7 4 33.3 X2 = 6.5 P> 0.05

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hyperkin 5 71.4 2 28.6 dF= 3 ( NS ) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ataxic 2 66.7 1 33.3

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ixed 12 66.7 6 33.3

Visit wise improvement:

WK12 7 17.5 33 82.5

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

WK 24 15 37.5 25 62.5

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Wk 52 27 67.5 13 32.5

Im provem ent was detected in 67.5% of study sample after treatment by structured speech program at week 52, that is only related to younger

age of subjects (p< 0.01), and not their gender type of dysarthria. postbase line percentage of change show gradual but highly significant

indicator of improvement (Table 4) from baseline to reassessments at week 2, 24 and end of program ( week 52) 

Table 4: Postbase line visit wise percentage of changes in the study group:

Assessment Baseline M ean + SD " t" value P Significance 

2.15   ±   0.82

Week 12 2.81  +   0.36 3.46 < .001 HS 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Week 24 3.16  +    0.95 3.78 < .001 HS

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Week 52 5.68  ±   1.73 11.66 < 0.01 HS 

Table 5: Assessment of improvement in the studied group according to severity of dysarthria. 

Assessment Study GP Control Gp " t " value P Significance

M ean  ±    SD M ean ± SD Value

Pre – program 2.15         0.82 2.27      0.91 0.62 > 0.05 NS 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Post – program 5.68        1.73 2.49       4.6 4.11 < 0.01 HS 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

" t" value 11.66 0.297

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

P < 0.01 > 0.05

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Signif. HS NS

Quantitative evaluation of improvement, showed significant differences across time of program  application, but not within week 12 to week

24 (t= 1.61, P > 0.05). 

CP subjects in Egypt, knowing that 11-17% of CP
children are seen with dysarthria and 12% are having
delayed language development as coined out by
Egyptian  investigators, Disclosure  of  various  types 
of  dysarthrias  in  CP  subjects  was  recommended 
by  Mazeau  et  al.  to  allow  for  specific[14 ]

rehabilitation  and  education  procedures  suitable  for
each  individual  subject.

Not included in our results, the improved
articulation particularly for the consonants (8 subjects,

20%), and positive changes in oro- motor control
which indicated better tongue and lips movements (15
subject, 37.5%), and three other subjects (7.5%) had
shown mild alternation in hypernasality or breathiness.
Improved intra-oral breath control was behind improved
sound production and speech intelligibility in the study
subjects.

The existing program construction was based on
modified 17 phontic contrasts showed no differences
for  gender,  age  or type of CP (Glottal vs. null, final 
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Table 6: Assessment of improvement in the study group according to different variables. 

M ean ± SD Pre – program Post – program " t" value P Significance

Age ( ys. ): 12-14 ( N = 23 ) 2.09  +  0.86 5.31  +   0.72 13.77 < 0.001 HS 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

> 14-16 ( N= 4) 2.25  +  1.13 3.87   +  0.68 1.69 > 0.05 Ns 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Gender: Females (N = 11) 2.2   +  1.09 6.67   +  2.51 5.41 < 0.001 HS

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ales (N=16) 2.33  +  0.81 5.49   +   2.13 5.54 < 0.01 HS 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Type of dysarthria: Spastic (N= 8) 2.1   +   0.78 5.2    +   0.66 8.58 < 0.001 HS

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hyperkin (N=5) 2.2   +  0.63 4.7    +   0.65 5.98 < 0.001 HS

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ataxic (N=2) 2.4   +  0.81 3.2    +    0.69 1.06 > 0.05 NS

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ixed (N = 12) 3.1   ±  2.2 4.2    ±    1.73 1.3 > 0.05 NS 

Junior CP subjects improved to greater extent than older ones and those with spastic and hyperkinetic subtypes were luckier when receiving

the program training than ataxic and mixed types regardless their gender. 

vs.null, and long vs. short vowel). Analysis of the
components provided language- specific contributions
to speech disorder and treatment. All measures were
used before, during, and after intervention by the
Arabic program to highlight changes in speech as noted
by Haustam et al. . Enhthusiasm of the study team[11]

was supported by the view of O' Dwyer & Neilson
(1988) that the primary disability in CP subjects speech
problems is a disruption of the physiologic mechanisms
which subserve the acquisition of motor skills, which
improve with intelligent targeted training, especially as
addressed by Hustad & Beukelman  if it is[10]

differentiated according to their type and quantity.
Subgrouping of dysarthric CP cases in the study
according to their neurologic criteria was adopted from
Kyllerman, et al. . The cliniucal speech features of[12]

those children and adolescents included in the current
work were variable. But, it is worth noting that some
of cases were misdiagnosed as dysphasics as noted in
the literature.

Appropriate diagnosis aided by early recognition of
such disabilities and application of educational and
rehabilitation management as done in the current work
are supposed to address such differences in the detailed
assessment and carry on modification accordingly.

Highly individualized multidimensional treatment
program involving the pediatricians, pediatric
neurologists, psychiatrists, Clinical pyschlogists, and
speech pathologists and therapists will adopt wise
decisions about needs, plan goals and objectives and
will ensure better chances for improvement.

Trials for more accurate diagnosis of dysarthria in
CP subjects using recorded EMGs from lip, tongue,
and jaw muscles, failed to indicate weakness in
individual articular muscles, uncontrolled sustained
background activity, abnormal tonic stretch reflex
response, nor primitive or pathological reflexes elicited
by orofacial stimulation as displayed by Neilson O'
Dwyer  who coined out only a consistent defect in[15]

motor programming, but in 1984, both viewed
intermittently disrupted EMG between syllables as

diagnostic of athetoid subtype, and in 1988, O' Dwyer
& Nilson  recommended EMG during speech for their[17]

amplitudes and durations to diagnose and follw0up
those subjects. Wit et al.  differentiated spastic[27]

dysarthria in CP subjects from normal speakers by
administering non- invasive maximum performance
tasks maximum sound prolongation, fundamental
frequency range, and repetition rate. The current study
had not used EMG for its subjects. What showed
interest in different subspecialties seeing CP subjects,
Lass et al.  judged CP speakers to have disorders in[13]

at least one of the two areas of phonation, and
resonance on top of common articulation problems.
Psychologically, they noted that dysarthric speech
affects the speaker's personality and physical
appearance characteristics. Puyuelo- san Clemente  [21]

referred to difficulties in attention, slowing in
information processing and executive capacity in CP
cases on top of problems of voice and speech,
language delay, and hypoacusis. Also, Bishop et al.  [2]

pointed out weak memory for unfamiliar words, rather
than impaired phoneme perception. Wit, et al.[28]

showed that lower performance of perinatal spastic CP
subjects than traumatic is due to inadequate motor
development and neurological uncompensated
impairment. Those chronic neurologic deficits were of
trial interest by electrical stimulation of thalamus and 
internal  capsale  to  reverse such deficits. Pirila et
al.  had investigated associations between severity of[18]

motor limitations, cognitive difficulties, language and
motor speech problems in CP subjects and described
that those with an intelligence level below 70 (38% of
their study sample) showed motor speech problems as
well as verbal comprehensive and expressive lack of
skills, they found neonatal cranial ultra sonography to
be moderately indicative of severity of functional motor
limitations, and of modest predictability. So, whereas
most children require only a single provider of most of
their health care, and supervision, children and
adolescents with CP and speech or other complications
and  long-  term  health  conditions  frequently  need 
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multiple providers, multiple investigations, and multiple

treatments. They may have contact with many medical

and non- medical specialties such as social workers

which utilizes a larger proportion of the child health

expenditures in Egypt, that should be supported by

public or private insurance.

Families of CP subjects face accordingly many other

expenses, such as the costs of transportation, long-

distance phone calls if they are living in deprived

remote areas, and special diets to keep appropriate

body weights for easier mobility and physiotherapies.

Furthermore, it is more difficult for both parents to

work outside the home areas, there by diminishing the

family financial resources on the other hand. they

might need care for care- providers.

Perrin  assessed that CP as a chronic illness[20]

creates additional stresses and demands on children and

families that apparently healthy children do not face as

they have about twice the frequency of psychological

and behavioral problems found in healthy control

subjects and children with other neurologic handicaps,

particularly if they have sensory deficits that render the

risk as much as five times greater.

Helping families locate appropriate community

resources especially collaborating with special

educational services and agencies to integrate CP

children into the community, and accessibility to

medications, therapies or emergency care are suggested. 

In addition to those compassionate and caring

services, educating CP children and families about the

disease process, its development implications,

complications, and management is a central part of the

therapeutic efforts.

The need for a pediatric care in the community

(Community Pediatricians or pediatric Nurses) have

also role in the care of children with chronic illnesses

as CP and their families. Their involvement with

diagnosis and referral to subspecialty services,

assuming responsibility as a continuing advocate for

those children and families including continuing

communication with specialty providers, and helping

families make different choices, especially when advice

is conflicting, coordinating medical care and helping

with efforts to prevent morbidity. Current work also

made clinicians working with children and adolescents

with CP understand its age- appropriate services

according to their developmental stage and introduce

services with full consideration to the interaction of CP

subjects body parts and cognitive abilities so that could

achieve more improvement rates than recorded in the

existing work.

Recommendations: The current study supports a

number of clinical inferences. Earlier clinical diagnosis

and treatment of speech problems in CP subjects

should be stressed for higher improvement rates,

prevention of further psychological complications, and

better social adaptation, helped by family counseling

supported by mass media awareness that helps

understanding of the problem and earlier help- seeking

behavior before school age, and teacher's counseling for

identification and referral of the CP subjects at

educational settings.

Further studies of psycho-social adaptation and

complications of speech disorders in CP subjects as

well as their care givers are also recommended.

Parental attitudes and their positive and negative effects

on prognosis of the study problem may be of special

interest in the coming works. Other oro- dental defects

in CP subject with speech problems when studied

might help provision of better care and outcomes.
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