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Summary

 Background: Dysarthia is a common sequela of cerebral palsy (CP), directly affecting both the intelligibility of 
speech and the child’s psycho-social adjustment. Speech therapy focused exclusively on the articu-
latory organs does not always help CP children to speak more intelligibly. The program of art ther-
apy described here has proven to be helpful for these children.

 Material/Methods: From among all the CP children enrolled in our art therapy program from 2005 to 2009, we select-
ed a group of 14 boys and girls (average age 15.3) with severe dysarthria at baseline but no other 
language or cognitive disturbances. Our retrospective study was based on results from the Auditory 
Dysarthria Scale and neuropsychological tests for fluency, administered routinely over the 4 months 
of art therapy.

 Results: All 14 children in the study group showed some degree of improvement after art therapy in all test-
ed parameters. On the Auditory Dysarthia Scale, highly significant improvements were noted in 
overall intelligibility (p<0.0001), with significant improvement (p<0.001) in volume, tempo, and 
control of pauses. The least improvement was noted in the most purely motor parameters. All 14 
children also exhibited significant improvement in fluency.

 Conclusions: Art therapy improves the intelligibility of speech in children with cerebral palsy, even when lan-
guage functions are not as such the object of therapeutic intervention.

 key words: speech and language disturbances • dysarthria • sensory deprivation • “top-down” 
therapeutic approach
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Background

The term intelligibility refers to the proportion of a speak-
er’s output that an average listener can readily understand. 
In normal development, as children learn to talk, their in-
telligibility steadily increases [1], though to persons outside 
the family much of what they say is not intelligible. When 
the child has a disorder of speech, on the other hand, what 
they say is typically significantly less intelligible than the 
speech of non-speech-impaired children in the same age 
bracket, even when the disorder does not directly or obvi-
ously affect the speech organs [2].

Dysarthia is a common sequela of cerebral palsy (CP), di-
rectly affecting both the intelligibility of speech and the 
child’s psycho-social adjustment [3]. “Cerebral palsy” (CP) 
is a general term that refers to a entire complex of devel-
opmental disorders caused by a pre- or perinatal insult to 
the central nervous system that hinders or prevents its nor-
mal development [1–5]. There is, then, no uniform clinical 
picture of CP, especially since the initial event causing the 
damage has occurred in an immature, i.e. largely undiffer-
entiated central nervous system [6–9]. To be sure, recent 
advances in neuroimaging technology have made it possi-
ble to develop a clearer picture of the nature and extent of 
the damage that has occurred to the infant brain [10–12], 
but the broad range of possible causes – fetal hypoxia be-
fore or during birth, edema, hemorrhage, premature birth, 
environmental toxicity, hyperbilirubinemia, etc. – and the 
highly varied consequences of the structural and function-
al damage caused by each of these factors makes it very dif-
ficult to predict the clinical symptoms based on even the 
most precise radiological picture.

One of the most useful classifications of CP syndromes was 
developed by Obrębowski and Woźnica [13], who divided 
CP into pyramidal, extrapyramidal, and cerebellar forms, de-
pending on the location of the primary lesion and the clini-
cal presentation of neurological signs. As this would tend to 
indicate, the diagnosis of CP tends to be dominated initially 
by the typical motor disorders, which in the normal course of 
child development tend to emerge first; after all, children or-
dinarily begin to move around long before they begin to com-
municate verbally. Not surprisingly, then, most classification 
systems group together patients with analogous motor symp-
toms, such as hypertonia, paresis, involuntary movements, 
ataxia, and balance disturbances [3,5], and the simplified 
scheme proposed by Obrębowski and Woźnica [13] is an at-
tempt to impose some order on this complicated symptom-
atology. However, higher brain functions are even more sen-
sitive than motor functions to lesions of the central nervous 
system, but are differently affected, so that neuropsycholog-
ical symptoms developing later in development (i.e. when it 
emerges that the child cannot speak or has inordinate diffi-
culties with cognitive tasks that other children of the same 
age have mostly mastered) may seem to have little or no re-
lation to any concomitant neuromuscular disorders [13].

Reliable data on the incidence of cognitive, emotional, or 
linguistic disturbances in CP children are hard to come by, 
due to the enormous size of the population and the variety 
of instruments used to measure particular disorders, not to 
mention serious differences of opinion regarding the defi-
nition of the neuropsychological symptoms being measured. 

Dubovtseva et al. found disorders of speech in 57.9% of the 
CP children they studied [14]; Zafeiriou et al. [12] studied 
75 children with spastic cerebral palsy, and reported abnor-
mal brainstem auditory evoked potentials in 17 of them, all 
of whom had serious cognitive and language disturbances. In 
the Polish literature, Królak reported language disturbanc-
es of various kinds in roughly half of all the CP children he 
studied in 1985 [15], as did Czochańska and Łosiowski [16], 
while Michałowicz suggested in 1993 that the figure was clos-
er to 75% [17]. Obrębowski and Woźnica [13] report dysar-
thria as the single most common language disturbance in CP 
children, occurring in roughly 30% of all cases, a figure gen-
erally consistent with those cited by other authors [18–20].

Dyarthria is a speech disorder caused by incorrect or inade-
quate movements of the musculature of the speech organs, 
producing disturbances in breathing, phonation, and artic-
ulation. It is best understood as affecting the purely motor 
(executive) end of the linguistic process, i.e. there is a well-
formed utterance that is not properly executed. Respiratory 
dysfunctions produce speech with an uneven tempo: short 
bursts of rapid speech with long pauses in between. When 
the vocal cords are affected by brain damage, the normal 
flow of air through the larynx needed to produce audible 
vibrations is difficult or impossible; the voice is hoarse and 
oddly sonorous, or reduced to a whisper; speech becomes 
either highly monotonous, without vocal expression, or at 
the opposite extreme: highly irregular in pitch, tempo, and 
rhythm to an extent that affects intelligibility. If the articu-
latory organs in the oral cavity are affected, e,g, the lips or 
tongue are paralyzed, the phonemes are produced with sig-
nificant deformation, or become impossible for the patient 
to pronounce. Paresis of the soft palate or dystonic move-
ments of the throat and tongue caused disturbances of res-
onance in the oral and nasal cavities [21–23], which usually 
gives speech an unpleasant nasal quality. All of these symp-
toms are well known to speech therapists, as they can be 
caused by many disorders, of which CP is only one.

Since dysarthria is a neuromuscular disorder of the speech 
organs, one would expect to find a certain relationship be-
tween the gross motor symptoms of a child with CP and 
their dysarthritic problems. This has been described by 
Obrębowski and Wożnica as follows:
•  Spasticity is typical for the pyramidal form of CP, and typ-

ically affects the speech organs also. The movement of 
the articulatory organs become slowed, exaggerated, of-
ten inaccurate. Hyperonicity in the lips causes the char-
acteristic slurring quality of speech, often accompanied 
by grimacing and excessive mimicry due to analogous dis-
orders of the facial muscles.

•  The extrapyramidal form of CP causes athetotic motor 
problems, which in turn produce phonation problems due 
to the irregular short breathing cycle; some segments of 
longer utterances may be pronounced during inhalation, 
which is virtually pathognomonic. Extrapyramidal CP is 
often accompanied by auditory defects, which causes the 
speech of these children to develop relatively late and ex-
hibit the same pathological features we find in the hear-
ing-impaired, including irregular speech melody and in-
exact articulation, caused by the patient’s inability to use 
auditory feedback to correct the utterance phonetically.

•  In the cerebellar form of CP we usually see ataxia, which 
may cause arrhythmic, non-fluent, “choppy” speech, with 
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exaggerated division of syllables, a tendency to emphasize 
non-emphatic words (i.e. vocal emphasis on this or that 
word or syllable is the result of motor problems with co-
ordinating movement and breath, and not the semantic 
content of the utterance), and little or no regulation of 
volume, so that in effect the patient cannot speak softly.

Thoug dysarthria is often part of a syndrome that also in-
cludes dyslalia, aphasia, or other disturbances of the corti-
cal language system, it remains an independent symptom: 
that is, the dysarthric patient may understand spoken lan-
guage perfectly, and be able to formulate coherent men-
tal representations of sensible utterances. It can be near-
ly impossible, however, for the non-trained listener (and 
is not always easy for the professional) to detect the differ-
ence between a well-formed utterance that is disturbed at 
the level of execution and a poorly-formed utterance. Thus 
the impact of dysarthria on the overall communicative per-
formance of the patient with dysarthria is often just as pro-
found on the psychosocial level as that of dyslalia or aphasia. 
This is particularly true of children, when their dysarthrit-
ic speech leads the family to assume that the children can-
not use language or is retarded, which in turn hamper’s the 
child’s efforts to master normal communicative behavior 
[24–29]. In other words, if a dysarthric child is constantly 
treated as dyslalic, they will ultimately become dyslalic for 
all practical purposes, despite the absence of organic brain 
damage in those regions crucial for speech comprehension 
and performance.

Therapy for dysarthria in CP children, regardless of the 
form, is extraordinarily difficult [14,19,30–32]. Though 
the intervention of a speech therapist is essential in these 
cases, and can be effective [20,23,33], still, traditional tech-
niques that directly target the purely motor disturbances in 
dysarthria are seldom very effective, due to the overall neu-
romuscular problems on the one side, and the psycho-so-
cial consequences of CP on the other, including low self-
image and social isolation.

One of the techniques used by the present authors to ad-
dress such psychosocial problems in many patients with brain 
dysfunctions is art therapy, and children with CP have prov-
en very receptive patients. Patients who can express them-
selves verbally only with difficulty, or not at all, often find 
emotional release in drawing and painting, which also pro-
vides exercise and stimulation for fine motor and perceptu-
al skills. At the same time, the production of a work of art, 
often of surprisingly high esthetic value, provides much-
needed reinforcement for the patient’s threatened ego [34].

What is more, however, we have also noted in clinical prac-
tice that patients in art therapy also frequently show simul-
taneous improvement in other neuropsychological param-
eters, even when there is no obvious relationship with active 
or passive involvement in the plastic arts. The parents of CP 
children taking part in art therapy often comment later that 
their children seemed more inclined to talk at home, and 
that their speech was easier to understand. In order to de-
termine whether or not there was some empirical basis for 
this, we used a retrospective experimental design to deter-
mine whether or not art therapy had exerted a statistically 
significant effect on dysarthria in the CP children who had 
participated in the program.

Material and Methods

We performed a retrospective study of the documentation 
on 76 children with CP, all of whom were under treatment 
in the Reintegration and Training Center of the Foundation 
for Persons with Brain Dysfunctions in Cracow, Poland, dur-
ing a 4-year period from 2005 to 2009. In this group of chil-
dren, 25 (32.5%) had been found to have dysarthria at ad-
mission. In order to focus on dysarthria as the dependent 
variable, we then applied the following exclusion criteria:
•  serious structural anomalies in the articulatory apparatus 

(since in such cases the dysarthria might arguably not be 
a direct result of damage to the central nervous system);

• mental retardation (total IQ below 70);
•  right hemiplegia or hemiparesis accompanied by features 

of dyslalia, developmental aphasia, or the like (suggest-
ing focal damage in the left hemisphere in areas critical 
for normal language development);

•  serious sensorineural hearing impairment (causing sec-
ondary dysarthria);

•  failure to attend more than 2/3 of the sessions in the 
16-week program, regardless of the reason.

When these criteria were applied, the remaining subjects 
constituted a homogeneous study group of 14 children, 5 
girls and 9 boys, ranging in age from 12 to 18 years at the 
beginning of therapy (the mean age was 15.69±1.71 years). 
Table 1 provides the age, sex, clinical characteristics of CP, 
and IQ (according to the WISC [35]) for all 14 children in 
the study group (the mean IQ was 88.28±99.4.

As Table 1 shows, all three major types of CP are represented 
in this group. Features of hypoxic and/or ischemic enceph-
alopathy were found in 5 of the children who had under-
gone MRI examination; in 2 cases this was probably caused 
by single neuron loss (cases 1 and 4), in 1 case by sagittal 
brain damage (case 5), in 1 case by periventricular leuko-
malacia (case 14), and in 1 case by multifocal ischemic ne-
crosis (case 9). In the remaining 4 cases, clinical neurologi-
cal assessment was used to identify the type of CP. Pyramidal 
(spastic) CP occurred in 3 children (cases 3, 6, and 10), 
extrapyramidal (athetoid) in 2 children (cases 7 and 11), 
and cerebellar (ataxic) in 3 children (cases 8, 12, and 13).

Due to the specific nature of our clinic and its relationship 
to referring agencies. almost all the CP children who partici-
pated in our study were referred by social workers, and some 
were generally neglected, if not actively abused at home. Of 
the 14 children selected for the study group, 7 came from 
broken or pathological homes, and 1 from a state orphan-
age. In the remaining 6 cases the parents showed little or 
no interest in the course of therapy.

The art therapy course lasted for 16 weeks, 5 days a week, 
90 minutes daily. The first several sessions were conduct-
ed on an individual basis; later, as therapy progressed, the 
children participated in small-group sessions twice a week. 
The last several sessions were conducted during field trips.

The first sessions of art therapy were focused on learning 
the mechanical aspects of the plastic arts, including espe-
cially the following: 
•  basic parameters, such as color, two-and three-dimension-

al forms, directions, perspective;
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•  forms of artistic creation, including tracing, copying, 
drawing from a model and from memory, creating from 
a model, creating from imagination;

•  particular techniques of artistic creation: drawing, modeling, 
painting, graphics (especially monotype), sculpture, etc.;

• semantics of color and spatial forms.

After this material had been presented, the children began 
active work, under the direct supervision of an art therapist 
(with the requisite skills and training in the plastic arts), in 
consultation with a speech therapist or neuropsychologist 
familiar with the patient. The art therapist was responsible 
for initiating and maintaining dialogue regarding the choice 
of tools for artistic creation, the forms and colors used in 
the work, the subject matter of the pictures, and analysis 
of the finished work, with particular emphasis on helping 
the patient title the completed work. The speech therapist 
or neuropsychologist, in addition to consulting and mon-
itoring the progress of individual cases, also participated 
in prompting the patient to speak, including conversation 
among the patients in group therapy, and took advantage 
of problems that arose in the course of artistic creation to 
exercise the patients’ communicative competence in social 
discourse. Emphasis was given to naming the objects, tools, 
and processes involved, and to discussing the artistic pro-
cess and the artist-patient’s emotional reaction to their own 
work as it unfolded. The goal was to evoke in the patient the 

necessary mental state, characterized by openness, a sense 
of play, and a desire for self-expression, with the expecta-
tion that any gains in art therapy would be transferable out-
side the therapeutic context.

A characteristic feature of our art therapy program is that 
therapy concluded with a display of the completed works 
(paintings, drawings, sculptures), to which the public was in-
vited. Comments were welcome, and actively solicited, from 
the spectators. This form of contact with society at large in 
a supportive and positive atmosphere provided the patient 
with a sense of satisfaction in their own accomplishments, 
which had proven capable of attracting the interest and ap-
proval of the larger society. This is something which CP chil-
dren – especially the neglected or abused children in our 
group – have very seldom experienced. The child would of-
ten be completely caught up in the task of explaining how 
and why the work was created, which seemed to help them 
overcome the barrier between visible disability and the sense 
of personal achievement, at least for a moment.

As part of the clinical routine of rehabilitation for children 
with CP, all the children participating in art therapy were 
tested on a weekly basis. For the present purposes, we se-
lected four reference points: baseline at the beginning of 
therapy, again at approximately 1/3 and 2/3 of the way 
through the program, and finally at the end of therapy, i.e. 

ID* Sex Age** Primary damage visible in MRI/clinical form IQ****

1 F 12.3 Motor nuclei of the cranial nerves, cerebellar cortex, anterior ventricles 108

2 M 16.8 Cerebral cortex, thalamus, globus pallidus, cerebellar cortex 93

3 M 15.4 No MRI; clinically diagnosed as pyramidal (spastic) 87

4 M 17.1 Cerebral cortex, thalamus, brainstem nuclei, cochlear nuclei, motor nuclei of the cranial 
nerves, cerebellar cortex 79

5 M 14.4 Cerebral cortex and subcortical white matter in the parasagittal region, cerebellar cortex 84

6 F 17.9 No MRI; clinically diagnosed as pyramidal (spastic) 94

7 F 14.8 No MRI; clinically diagnosed as extrapyramidal (athetoid) 92

8 M 17.4 No MRI; clinically diagnosed as cerebellar (ataxic) 73

9 M 13.5 Cerebral cortex, basal ganglia, thalamus, corpus reticulatum, nuclei of the brainstem, 
motor nuclei of the cranial nerves, cerebellar cortex 85

10 M 18.3 No MRI; clinically diagnosed as pyramidal (spastic) 81

11 F 16.2 No MRI; clinically diagnosed as extrapyramidal (athetoid) 85

12 M 15.6 No MRI; clinically diagnosed as cerebellar (ataxic) 102

13 F 14.9 No MRI; clinically diagnosed as cerebellar (ataxic) 97

14 M 15.1 Cerebral cortex and subcortical white matter, changes in the vicinity of the vasculature of 
the right central cerebral artery, cerebellar cortex 76

Table 1. Biographical information.

* In order to protect the confidentiality of patient information all the persons whose data are reported here are identified only by a randomly 
selected ordinal number; ** age at commencement of art therapy; *** MRI examinations were not routinely performed on all patients. Where MRI 
results are not available, only the clinical diagnosis is given here in terms of the categories proposed in the text; **** as measured by the WCIS-R .
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16 weeks after baseline. Data were gleaned from the clini-
cal documentation, especially our own Auditory Dysarthria 
Scale and the verbal fluency subtests included in the autho-
rized Polish version of the Frenchay Aphasia Screening Test 
[36], both of which were routinely used for all patients in 
our center diagnosed with motor speech deficits.

Our Auditory Dysarthria Scale evaluates nine features of 
speech production: 
• phonation (including nasalization, breath support, etc.);
•  impostation (tone of voice appropriate to content, nor-

mal accentuation);
•  volume of speech (whispering, speaking, and shouting 

properly differentiated);
• voice melody (control of pitch and rhythm);
•  speech tempo (utterances formed and delivered within 

an appropriate time frame);
•  control of pauses (pauses appropriate in length and place-

ment);
• pronunciation of vowels;
• pronunciation of consonants;
•  overall intelligibility (percentage of the child’s speech 

that can be understood by the average listener who does 
not know the child).

All these features are evaluated by a competent judge (speech 
therapist, neurolinguist, or neuropsychologist) on a five-
point scale, where 1 represents normal speech, and 5 rep-
resents severe disturbances in the given parameter.

In the verbal fluency tests, the patient is first asked to name as 
many different animals as they can in one minute, and then 
to produce as many different words beginning with a speci-
fied letter (usually “p” in Polish) as they can within the span 

of one minute. The number of answers is counted, excluding 
words that do not fit the stated criterion (including nonsense 
or unintelligible words) or are repeated. Since Polish spell-
ing is much more phonetic than English, the difference be-
tween graphemes and phonemes on this test – an important 
issue in English, where the words “city” and “sun” begin with 
the same phoneme but different graphemes – is irrelevant. 
The letter “p” is used because in Polish every word that begins 
with the phoneme /p/ starts with the letter “p” and vice versa.

results

The test results for the study group are summarized in 
Table 2 and Figure 1.

Test
Examination

I II III IV

Auditory Dysartria Scale

Pronunciation of vowels  4.7±0.73  4.3±0.50  3.7±0.66  3.4±0.61

Pronunciation of consonants  4.3±0.70  4.0±0.68  3.5±0.51  3.2±0.63

Phonation  4.2±0.77  3.5±0.52  2.7±0.61  2.1±0.53

Voice quality  4.3±0.73  3.6±0.61  3.1±0.83  2.2±0.47

Impostation  4.1±0.78  3.3±0.61  2.5±0.65  1.9±0.47

Voice volume  3.7±0.70  3.1±0.55  2.4±0.51  2.0±0.66

Voice tempo  4.6±0.65  3.5±0.51  2.9±0.53  2.3±0.51

Control of pauses  4.4±0.52  3.7±0.58  2.6±0.65  1.8±0.61

Overall intelligibility  4.7±0.43  3.7±0.51  2.5±0.65  1.3±0.51

Verbal fluency tests

Number of animals named  7.3±3.52  10.6±4.13  13.1±4.62  15.6±4.85

Number of “s” words  6.3±4.16  8.7±4.49  10.9±4.43  14.3±4.16

Table 2.  Test results recorded for the 14 CP patients in the study group in the Auditory Dysarthria Scale and the verbal fluency tests, before 
(Examination I), during (Examinations II and III) and after therapy (Examination IV).

Figure 1.  Results obtained by patients from the study group on the 
Auditory Dysarthria Scale.
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When tested at baseline, all 14 children presented with se-
vere dysarthria; in many cases their speech was simply un-
intelligible. This is indicated graphically in Figure 1 by the 
fact that nearly all the columns fall in the range between 4 
(“severely disturbed”) and 5 (“completely unintelligible”). 
The standard deviations in the nine parameters of the Scale 
ranged from 0.43 to 0.78 in the first examination, indicat-
ing an acceptable level of uniformity in the group.

As can be seen in Table 2 and Figure 1, improvement was 
observed in each parameter with each successive test. The 
differences between the group averages in any two succes-
sive examinations mostly fall short of statistical significance 
in all but the last two parameters (pauses and overall intel-
ligibility), but the differences between the first and fourth 
examinations are significant in every parameter at the lev-
el of p<0.001 or p<0.0001.

Three observations are of particular importance:
1.  The results shown in Table 2 and Figure 1 are means 

for the entire group. Not every patient improved in all 
9 parameters on each successive test. However, no child 
showed any backsliding between any two tests in any pa-
rameter, and all of them made some improvement in ev-
ery parameter over the course of therapy, with the excep-
tion of two children, who did not improve in one or two 
parameters.

2.  The pronunciation of particular vowels and consonants 
showed the least overall improvement, and two children 
showed no discernable improvement in this respect over 
the entire 16 weeks of therapy. Since proper pronuncia-
tion is dependent on the precise positioning of the speech 
organs, these two parameters are the most directly asso-
ciated with purely motor performance.

3.  The parameters of “pauses between words and utteranc-
es” and “overall intelligibility” showed considerable im-
provement in all 14 patients from the first to the fourth 
examination. in these two parameters, no patient achieved 
less than a 2-point improvement over the course of art 
 therapy.

The results of the verbal fluency tests are also shown in 
Table 2. The tendencies here are analogous to those ob-
served on the Auditory Dysarthria Scale: i.e., significant im-
provement in the average number of words produced from 
each test to the next (p<0.01), and highly significant im-
provement (p<0.0001) between the first and fourth tests. No 
child produced fewer words on any given test than on the 
previous one, nor did any child fail to show some increase in 

the number of words produced over the course of therapy 
(though these increases were not statistically significant in 
every individual case). It should be recalled, however, that 
whereas the generally accepted threshold for normal per-
formance is 15 on each test, these tests are susceptible to 
a certain “learning effect”: that is, the patient is expected 
to show some measure of improvement on each successive 
test because the task has already been performed. Even al-
lowing for this effect, however, the improvement shown by 
our 14 patients is remarkable.

The improvements in the speech motor skills described 
above were paralleled by improvements in the fine motor 
and perceptual skills involved in active artistic creation. The 
attached drawings (Figure 2), both done by the same pa-
tient (an 15-year-old male patient with pyramidal CP) dur-
ing sessions in the 5th (Figure 2A) and 15th week of therapy 
(Figure 2B), clearly show how the ability to organize visual 
perception and the capacity for artistic expression in the 
plastic arts are integrally linked with one another. The first 
drawing (made from a still life model) shows essentially no 
sense of perspective, proportion, or even sense, as witness 
the platter and part of a flower suspended in space above 
the rest of the objects.

The results from this same patient’s Auditory Dysarthria Scale 
approximately one week earlier (2nd examination) showed 
an average of 3.6 on the 5-point scale. By the end of thera-
py, however, when the second drawing was done, her scores 
had improved significantly, to an average of 2.2, i.e. she still 
had dysarthria, but of what she said was now intelligible.

discussion

In these 14 children, the degree of dysarthria decreased 
markedly over the course of the 16 weeks of therapy. The 
detailed results on the Auditory Dysarthria Scale suggest 
that the impact of art therapy on dysarthria may be more 
pronounced in some parameters than in others. The rea-
sons for this are not immediately clear.

The key element in any therapy for CP children involves 
the proper stimulation of the central nervous system 
[1,9,20,24,26,30,37]. This is particularly important in the 
case neglected children, since the pathological home en-
vironment provides mostly either impoverished or nega-
tive stimuli. Dysarthria in particular tends to cut the devel-
oping child off from one of the most important sources of 
positive feedback, associated with the acquisition and use 

Figure 2.  Drawings made by a patient from the 
study group (patient no. 3, male, age 
15:3) in the course of art therapy. (A) 
drawing made in the 6th week of art 
therapy, on the basis of a still life model; 
(B) drawing made in the 15th week of 
therapy, copied from an original artwork 
seen during a field trip to the National 
Museum in Cracow.

A B
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of language. In a normal situation, the young child who ut-
ters a sensible word is immediately rewarded, not only by 
the parents’ reaction to the content of their utterance, but 
also by the pleasure and praise evoked from the environ-
ment by their successful efforts to speak. When a young child 
for the first time produces an utterance that can be under-
stood to mean, “Give me a lollipop!”, the verbal behavior is 
reinforced not only by the candy itself, but also by the fact 
that the child is able to produce a reaction to his/her ver-
bal behavior, and that everyone in the vicinity is clearly de-
lighted by what has been said. The memory encodes the 
auditory traces of the successful utterance as being correct 
and effective, and thus worth remembering and repeating.

Neglected CP children with dysathria, however, have little 
or no opportunity to experience this self-reinforcing cycle 
of success and reward. On the contrary, they hears their 
own utterances labeled “wrong,” while the environment re-
acts with either non-comprehension, disapproval, or both. 
Even though a child with dysarthria uncomplicated by dys-
lalia or aphasia is capable of acquiring a command of the 
passive language skills, and even higher level active skills in 
respect to the mental representations of speech acts, high-
er language competence actually makes the psychological 
situation even worse, since the child becomes all the more 
acutely aware of the dysarthria. It is precisely at this point 
that art therapy can help. The child who cannot properly 
pronounce the word “apple” draws an apple, and receives 
from the environment a reward: comprehension, accep-
tance, and approval for having created a recognizable, and 
thus communicable representation of an apple. Indeed, 
the fact that this is a pictorial rather than verbal represen-
tation of an apple does not weaken the verbal association, 
but rather tends to strengthen it, since the children first 
create a non-verbal representation of the objects they can-
not name, and are then self-prompted to name the repre-
sentation they have created, rather than the object itself.

The key to the success of this rehabilitation program is 
based on polymodal stimulation, consisting in the simulta-
neous delivery of content-linked stimuli on different sen-
sory channels [38,39], which is followed by the child’s re-
sponse, also polymodal, e.g. drawing an object and then 
naming it. The children thus learn to transfer information 
between sensory modalities, in many cases bypassing areas 
where processing is difficult due to the brain damage that 
has caused the CP. At the same time, the very fact that men-
tal processing skills in one area (previously neglected) are 
being cultivated seems to have a “spillover” effect on other 
functional domains, at first glance unrelated. This is at least 
implied by the fact (cf. Figure 2) that improvements in the 
motor control needed to draw a good picture seemed in 
our experiment to correlate over time with improvements 
in the motor control needed to produce a well-formed ut-
terance, even though this latter skill was not the direct tar-
get of intervention.

The concept of “bypassing” problem areas may arouse some 
controversy among rehabilitation specialists, where the tra-
ditional approach is to identify the patient’s particular prob-
lems, and then develop and implement a program directly 
oriented towards overcoming these problems. In the case 
at hand, however, it seems clear that art therapy has exert-
ed a beneficial impact on dysarthria, a motor disturbance 

of the speech organs. Moreover, the improvements in dys-
arthria during and after art therapy do not seem to be in-
cidental or accidental, especially since our study excluded 
children with higher level language problems. It remains 
to be explained, then, how the activities involved in plan-
ning and executing a work of creative art can in fact exert 
a beneficial influence on the speech organs.

The first and most obvious explanation is to be found in the 
emotional and motivational aspect of the problem. Even a 
person with entirely normal, healthy speech organs, under 
the influence of strong emotions, excessive fatigue, or intox-
ication, may temporarily lose neuromuscular control over 
these organs, thus presenting a transient dysarthria. In oth-
er words, a structurally sound speech apparatus can be tem-
porarily compromised neurodynamically, resulting in path-
ological functioning, which ceases when the cause of the 
compromise is removed. When this same system is compro-
mised by organic brain damage, however, we tend to over-
look or sideline the possible impact of temporary neurody-
namic changes associated with the individual’s emotional 
state. The effects of emotional factors on muscle tone in the 
speech organs are thus submerged in the overarching neu-
romuscular disorder. Insofar as art therapy provides an out-
let for emotional expression and positive feedback for cre-
ative work, its effects are clearly psychotherapeutic, which 
in turn has a beneficial effect on reducing not only psycho-
logical stress, but also physical tension.

The second explanation for the therapeutic effect of art 
therapy on speech is a somewhat paradoxical result of the 
fact that art therapy does not ostensibly focus on speech and 
language problems. Clinicians have long noted that patients 
with aphasia, for example, where the areas of the brain cru-
cial for speech and language are compromised, can often 
perform language tasks in “real-life” situations that seem to 
be impossible when the patient is tested in the clinic. The 
classic instance is cited by Alexander Luria [40], who de-
scribed an aphasic patient unable to repeat the word “No” 
on a verbal repetition test; after repeated unsuccessful at-
tempts by the therapist to elicit the desired repetition, the 
patient became exasperated and exclaimed, “No, Doctor, 
I can’t say no!” Luria explained that the point of the anec-
dote is not that the patient was malingering, but rather that 
a conscious effort to produce a given verbal performance 
may in many cases hinder rather than promote the perfor-
mance. This applies to purely motor activities as well: as is 
generally well known, a person who is riding a bicycle and 
at the same attempting to understand the process of riding 
a bicycle is likely to fall off very quickly.

Both therapy and diagnosis for all kinds of speech and lan-
guage disturbances usually require us to create artificial situ-
ations to elicit speech from the patient. A stimulus is present-
ed (mostly neutral in content), and the patient is instructed 
to respond in a particular way. In some cases, the nature of 
the response is dictated by the stimulus, as when the thera-
pist points to a picture of an object, a person, or an animal, 
and asks, “What is this?”, or instructs the dysarthric patient 
to say “aaaaa.” In other cases, a more open stimulus is ap-
plied, as when the therapist shows the patient a picture and 
asks them to tell about picture, or in the most difficult sit-
uation, simply to say something. In such a situation even a 
person with no speech and language disturbances at all is 
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likely to experience at least momentary confusion. This is 
of course compounded by one’s awareness that one is being 
tested or treated. In such a context the performance of the 
patient is likely to fall far short of their actual verbal com-
petence in a completely natural situation. The end result 
is something very analogous, again, to falling off a bicycle 
because one is thinking too hard about the process itself.

The advantage of art therapy for patients with speech and 
language disturbances, including dysarthria, is that it pro-
vides them an opportunity and motivation to speak, to ex-
press themselves without the self-consciousness caused by 
conscious participation in speech therapy per se. When the 
topic of conversation is not an artificial, neutral, or entirely 
impersonal object presented as part of a test or set of exercis-
es, but rather one’s own creative work, there is a very strong 
motive to communicate. The patient’s speech impairment 
becomes a problem to be solved in order to say something 
that is inherently important for the speaker, rather than be-
ing itself the center of attention. Thus the emotional stim-
ulus created by involvement in creating and displaying an 
art work is sufficiently powerful to focus the speaker’s atten-
tion more on what they have to say than on how it should be 
said, and yet not strong enough to hinder communicative 
competence (as when we are rendered “speechless”). The 
awards that come with success in artistic communication 
reduce the patient’s fear of communicative failure, which 
in turn (as noted above) reduces muscle tension in the en-
tire musculo-skeletal system, including the speech organs.

Another possible reason for the effectiveness of art thera-
py can be found in the “top-down” approach it embodies 
[41], which involves stimulating the musculo-skeletal sys-
tem indirectly, through higher cognitive functions. The 
central issue here would appear to be the nature of the re-
lationship between the central and peripheral nervous sys-
tems, which may be far more complex than previously sup-
posed. This is of course far too large a problem to resolve 
in the present study, but it may be worthwhile to at least 
sketch the problem.

Every voluntary action, whether the uttering of a word or 
the painting of a picture, involves the realization of an in-
tention. The process from intention to realization, then, 
requires a mind capable of intentionality (broadly under-
stood as the capacity to form a mental representation of a 
desired or imagined object, experience or condition) and 
an executive system capable of exerting the requisite influ-
ence or impact on the environment. This may seem simple 
enough, even self-evident, when thus stated, but it is not en-
tirely clear what mediates between the intention and the ac-
tion; that is to say, what mechanism allows the conversion 
of a abstract mental representation in the imagination into 
a set of commands sent by efferent neurons to muscles and 
other effector organs. At the risk of some simplification, we 
will call this intermediate level the “mental program” [42,43].

Mental programs are highly, but not completely automat-
ed. Like a computer program, a mental program consists 
of a series of commands which, once initiated, are executed 
very rapidly and with no further need for further input from 
the user until completed, or until the program itself paus-
es heuristically to await further instructions. Depending on 
the nature of the program, it may or may not be possible to 

interrupt or alter the course of its execution once it has been 
initiated. Moreover (again, like computer programs), mental 
programs are frequently linked in self-perpetuating chains, 
which may require the “user” to make choices at particular 
decision points (“heuristic” programs), or may run in a pre-
determined sequence until concluded (“algorithmic” pro-
grams). For example, in order to pronounce the word “ap-
ple”, the speech apparatus must execute motor programs in 
the lips, larynx, tongue, lungs, etc., not only to form and pro-
duce the sounds “a”, “p”, and “l”, but also to effect a smooth 
transition between these programs, preserving their relative 
and absolute duration in time. At the same time, the brain 
must also control the “suprasegmental” aspects of speech 
(prosody, phonation, etc.). In practice, however, what the 
speaker does is to initiate (heuristically) a program for the 
word “apple”, which contains all the requisite sub-routines 
mentioned above, so that having conceived the intention to 
utter the word “apple” the brain simple activates the mental 
program for the word (algorithmically) and no further (con-
scious) intervention is necessary. A sentence can be stopped 
or changed in the course of its execution without too much 
difficulty, but this is much harder to do within the boundar-
ies of a single word, and even harder within a syllable.

The process of painting an apple is some respects quite simi-
lar, but in others very different. The hand motions needed to 
grasp the paintbrush and dip it in the paint are highly algo-
rithmic, but the hand motions used in the actual drawing of 
the figure and the application of the right colors in the right 
places require a far more heuristic process with constant con-
scious supervision and control. The fact that it takes consider-
ably more time to paint an apple than to say the word “apple” 
reflects one of the fundamental differences between heuris-
tic and algorithmic processes: the former are much slower. 
When the programs involved in a given action become per-
manently imprinted in the memory, i.e. learned, one of the 
effects is that heuristic processes become more algorithmic, 
and the entire process requires far less time. In some cases, 
however, such learning is rendered difficult or impossible, 
and a mental program which in the normal situation is high-
ly algorithmic does not make the transition from “slow” (voli-
tional, heuristic) to “fast” (automatic, algorithmic).

Generally speaking, modulating between fast and slow 
processes is one of the most difficult and complex tasks 
performed by the central nervous system. The effects of 
disturbances in this domain manifest themselves in neu-
robehaviorial syndromes: in the case of the motor system, 
for example, ataxia and apraxia, or aphasia and dysarthria 
in the case of the speech and language system. Of course, 
all of these syndromes have other aspects and causes as well, 
but disruption in the proper coordination and interplay of 
fast and slow processes is an essential element in these and 
many other neurobehavioral disorders.

The beneficial effects of art therapy on dysarthria may de-
pend, then, on improving the patient’s ability to conceive, 
execute, and control mental programs, whether heuristic or 
algorithmic. In this respect, again, art therapy constitutes an 
example of the “top-down” approach in rehabilitation: i.e. 
rather than breaking down a problem into its lowest com-
mon denominator and dealing with each element separate-
ly (“bottom-up”), the starting point is a higher-level func-
tion the patient is able to perform, to which the disturbed 
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lower-level function can be made to conform. In the case 
of dysarthria, the “bottom-up” approach consists of exer-
cises aimed at improving the condition and efficiency of 
the various muscles, organs, and systems involved in pro-
ducing audible speech. The “top-down” approach exempli-
fied by art therapy consists in providing a strong stimulus 
to speak, along with a channel to bypass the block and es-
tablish positive-feedback loops, which in turn improve the 
performance of the speech apparatus.

We are not arguing, of course, that the “bottom-up” ap-
proach should simply be rejected in favor of “top-down” 
approaches. A good rehabilitation program (and this per-
tains to many other areas of rehabilitation beyond speech 
therapy for CP children with dysarthria) must take advan-
tage of both approaches simultaneously. Neither logopedic 
therapy without art therapy, nor art therapy without logo-
pedic intervention, is likely to be effective.

Among the key factors conditioning success in art thera-
py are the training, personality, and psychotherapeutic dis-
position of the art therapist, who must have considerable 
competence both in the plastic arts and in work with brain-
damaged patients. Such work requires basic knowledge of 
the pathology involved in CP, as well as the requisite charac-
ter traits to enter into positive transactions with these chil-
dren. The art therapist’s level of responsibility is very high, 
since they have nearly complete freedom to determine the 
course and contents of the sessions, depending on a con-
stantly evolving and changing set of variables, both creative 
and clinical. The therapist must not be so completely en-
gaged in the performance aspect of the artistic discipline 
currently being exercised that they lose sight of the need 
to provide appropriate verbal stimuli and encouragement 
to speak (initially to the therapist, later to members of the 
group, finally to persons attending the art display conclud-
ing therapy). Discouragement, boredom, and disbelief in 
one’s own potential preclude success in rehabilitation, and 
the therapist must be able to overcome these and other emo-
tional barriers. It is essential to provide encouragement in 
an atmosphere of creative work, stimulating the patient to 
make the effort needed to exteriorize their inner state. The 
point is not to transfer a set of objective skills and knowl-
edge, so that the patient merely executes the instructions 
given by the therapist, but rather to encourage the patient 
to independent exploration, creation, and experimentation. 
In this way concrete works of art are created according to 
the initiative, ideas, and interests of the patient.

This does not mean, however, that the role of the therapist is 
merely to set a certain process in motion, which then runs its 
own course. An essential element of art therapy is well-cho-
sen intervention in the process of unfolding creative work. 
When the child begins to build a spatial construct for the 
work in progress, the therapist must be able to perceive in-
tuitively the child’s line of thinking, or in other words, the 
intention of the work. If the work is going in a positive di-
rection, the therapist must confirm the child in its devel-
opment and completion; otherwise, it will be necessary to 
redirect the child’s thinking.

Finally, it is hard to overemphasize the role of the family 
in supporting and continuing the progress made during 
art therapy. Most or all of what is accomplished in even a 

long and intensive course of therapy can be lost very quick-
ly if the patient returns to an environment characterized 
by negative feedback and/or sensory deprivation. Even in 
situations where the parents are motivated and well-mean-
ing (which unfortunately was not the case with children de-
scribed here), problems arise when the family’s expecta-
tions of therapy and the child’s progress are either too high 
(leading to disenchantment) or too low (making it nearly 
impossible to perceive the progress that has actually been 
made). All too often, even well-meaning family members 
react to the child’s occasional failures by either scolding 
the child or by making excuses for poor performance. The 
end result of both these defense mechanisms is to weaken 
the child’s motivation, or even destroy it. Whenever possi-
ble, then, a program of family training and family involve-
ment in therapy should be included in the program of art 
therapy for children with cerebral palsy.

conclusions

1.  The program of art therapy described here apparently 
contributed to alleviating dysarthria in children with ce-
rebral palsy who presented at baseline with dysarthria un-
complicated by dyslalia, aphasia, or mental retardation.

2.  Improvement was noted in all tested parameters on the 
Auditory Dysarthria Scale, with the most significant chang-
es taking place in “overall intelligibility”.

3.  All the children studied also exhibited significant im-
provement in speech fluency.

4.  Art therapy exemplifies the “top-down” approach to re-
habilitation for patients with brain damage, supplement-
ing and supporting traditional forms of neurorehabilita-
tion for these patients.
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