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Abstract

Cerebral palsy is a multiple disability manifested by motor deficits and impairments
of cognition, language, and body perception. To assess if body schema and body im-
age distortion in children and youth with cerebral palsy can be represented through
draw-a-person-test, outcome measure of conscious and subconscious body aware-
ness, visual perception and cognition in two age-matched groups, one with cerebral
palsy and other with developmental disability, were collected. The outcome was com-
pared within the two groups and with reference data (healthy population) and corre-
lated with the outcome of draw-a-person test. Decreased scores in the draw-a-person
test in subjects with cerebral palsy compared both to subjects with developmental
disorders and to healthy population had strongly correlated with decreased scores in
visual perception. This suggests that draw-a-person test may provide a preliminary
guidance for the assessment of visual perception. No statistically significant effect of
cognitive abilities on performance in the draw-a-person test was found. The influ-
ence of both conscious and subconscious body awareness on the scores in the draw-
a-person test was not significant, which confirms that this test alone is not fully relia-
ble to detect the body schema and body image disorder in cerebral palsy.

Keywords
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1. Introduction

Individuals with Cerebral Palsy (CP) may have issues with perception, cognition and
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behavior, in addition to their motor disorder [1] [2] [3]. In children with CP, motor
impairments are often accompanied by deficits in body schema and body image [4].
The body schema is defined [5] as subconscious ideas about the shape and size of the
body and the relationship of the parts of the body to each other. The body image is
characterized as the conscious representation of the body parts, of relative position be-
tween the body parts and as experience with the body limits. The body image involves
both the subject’s perceptual experience of his/her own body and conceptual under-
standing of the body in general [6].

The lack of movement in children with cerebral palsy provides only limited oppor-
tunities to pick up tactile and kinesthetic information. As a result, deficits in spatial po-
sitional relationship and orientation on own body, exist. Difficulties are manifested e.g.
in naming of individual body parts, recognizing their function and relative position,
deficiencies in sense of position in space like the designation of the front, and back, top
and bottom, right and left. These notions are often learned, but cannot be applied safe-
ly. Other symptoms that may indicate a failure of the body schema are manifested in
efforts to plan and cope with simple everyday actions, such as, e.g., wearing a sweater
properly [7] [8].

In this study, we focus on children and youth with CP and investigate if they present
disturbances of body perception and to what extent the Draw-a-Person Test (DPT) may
reflect these disturbances when compared to children and youth with Developmental
Disability (DD) of different origin.

2. Material and Methods

2.1. Inclusion Criteria

All procedures followed were in accordance with the Declaration of Helsinki (1964).
The experimental procedures were approved by the Ethic Committee of the Faculty of
Medicine of the Technical University of Munich. Informed consent was obtained
from all subjects, and from parents when necessary, before starting the measure-
ments.

38 children and youths aged from 7 to 15 years (mean age + SD, 11.8 + 2.7, 19 males
and 19 females) were included in the study. Two groups were formed. The first group
consisted of 19 subjects diagnosed with CP. The second group consisted of children and
youths with DD matched for age with subjects in the first group. The DD-group was
chosen intentionally in order to be able to distinguish influences of CP-specific im-
pairments related to motor function and mobility and reduce possible distortions due
to great diversity in development. An age-matched healthy control group would have a
much higher developmental age. Sociodemographic and clinical characteristics of the
participants are presented in Table 1.

Children and youths with reduction of vision, essential functional limitation in the
upper extremities or with the absence of active speech, could not be included in either
group. The children of both groups were able to actively speak, understand voice and

tasks, use a pencil and had ability to walk with or without aids.
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Table 1. Sociodemographic and clinical characteristics of the participants (w = women, m =
man).

CP-group DD-group
Diagnosis Age Gender Diagnosis Age Gender
Unilateral CP 10-15 4w/3m
Bilateral CP 7-15 4w/5m  Learningdisability, genetic  7-15  10w/9m
syndrome, neurodegenerative
Ataxic CP 11-14 lw/lm  gyndrome, neurofibromatosis
Dyskinetic CP 7 1m

2.2. Assessment of Cognitive Abilities (HAWIK-1V)

The cognitive abilities were assessed with HAWIK-IV [9]. The test is used in individu-
als aged from 6 - 16 years.

The test was performed by the occupational therapist in a quiet room. Test subjects
were instructed about the purpose of the test and knew that they should solve tasks that
require precise observation and listening, thinking and concentration. During the test
run no disturbance or distraction from the outside could occur. The test person sat
opposite the test administrator. The study environment was friendly and cooperative,
in order to avoid test anxiety. If the occupational therapist noticed that the child was fa-
tigued in the course of testing and her/his attention was significantly decreased, the test

was completed during the second meeting.

2.3. Assessment of Mobility Level (GMFCS)

The mobility level of the subjects of the CP- and DD-group was categorized with the
Gross Motor Function Classification System (GMFCS).

2.4. Assessment of Visual Perception (DTVP-2 and DTVP-A)

DTVP (Developmental Test of Visual Perception) tests are used in pediatrics to assess
the visual perception.

The Frostig Developmental Test of Visual Perception is an adaptation of DTVP-2
[10] [11] to German-speaking children [12]. It consists of eight subtests that evaluate
visual perception and visuomotor function. The test is used in children aged from 4
years to 10 years 11 months. The implementation takes 30 - 45 minutes. The DTVP-A
test [13] [14] consists of six subtests and may be applied to check visual perception and
visual motor skills in individuals 11 to 74 years old. The test takes about 25 - 45 mi-
nutes.

These tests contain Motor-Reduced Visual Perception (MRP) and Visual-Motor In-
tegration (VMI) subtests. Based on scoring in these subtests, General Visual Perception
Quotients (GVPQ) is calculated as the measure of visual perception. Also, Motor-Re-
duced Visual Perception Quotients (MRPQ) and Visual-Motor Integration Quotients
(VMIQ) are computed.
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2.5. Assessment of Body Representation Disorder (BRD)

Deficits of body schema and body image are difficult to separate [15]. For this reason,
the term “body representation disorder” is often used to collectively describe these
concepts. The following 3 subtests are usually applied to detect body image disorders

but may also reflect deficits of body schema.

2.5.1. Body Part Pointing and Calling

Subjects were requested to indicate 21 of their own body parts. Then the person con-
ducting the test asked subjects to point to specific body parts such as the head, belly,
mouth, and so on. Then subjects had to close the eyes and identify and say out loud

which body part the person conducting the test had touched, for different body parts.

2.5.2. Spatial Concepts

To test the awareness of spatial notions such as inside, outside, under, on the top, on
the other side, in front, behind, back, over, around, a doll figure was placed in different
spatial positions relative to a play house, e.g. inside the house, on the right side of the

house, etc., and the subject had to specify the corresponding position.

2.5.3. Left-Right Orientation

The subject was asked to raise her/his right or left arm. To reduce the probability of a
correct movement by chance, the subject was requested to show some other parts on
the left side of the body e.g. her/his left ear.

2.5.4. Implementation of Everyday Action

The ability to perform a simple everyday action like dressing a jacket was tested. After
dressing the jacket the subject was asked to bring out a handkerchief from his pocket
and throw it in a waste container. This test should primarily identify body schema dis-
orders because preconscious processes are decisive for accomplishment of the action
steps [6]. However, this test may also in some extent reflect impairment of the body
image, since body image contributes to the control of movement, because subjects who
are unable to recognize their own body parts and their relation to each other may have
difficulties in dressing themselves.

2.6. Draw-a-Person-Test after Hermann Ziler

Often the representation of people in children’s drawings is considered as an expression
of the body schema [16] [17] [18]. As stated by Tarlow [19], disturbances of the body
schema and body image in children with cerebral palsy can be revealed in their draw-
ings, especially in drawings of people. The draw-a-person test after Ziler [20] has been
since long used in Germany in child psychology practice to measure the level of devel-
opment and intelligence. According to updated results by Brosat and Tétemeyer [21],
the draw-a-person test is particularly suitable for the evaluation of visual perception
development in children with developmental disabilities.

In our study, the subjects of both groups were asked to produce two drawings: a

self-portrait and an ideal image of themselves (how they would like to look like). It is
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assumed that a person, who paints a self-portrait, reproduces the concept and the
knowledge of his own body [22] [23]. The objective of the second picture was to mi-
nimize possible wishful thinking when drawing themselves. Both pictures were assessed
according to 52 evaluation criteria [21]. Points were assigned to all drawn development
features. The total score obtained was converted into Draw-a-Person Age (DPA) as
DPA = Number of Points/4 + 3.

Using DPA and the physical age (PA) of the test person, Draw-a-Person Quotient
(DPQ) reflecting the state of development of the person was calculated as in [21] (p. 15)
DPQ = DPA/PA*100.

2.7. Statistical Analysis

The data collected were analyzed using the program R STATS for Windows [24], pp.
375-401. It is assumed that data errors are random and, therefore, their treatment is in-
cluded into statistical algorithms applied. Depending on variables and objectives, Wil-
coxon signed-rank test (WT), Kolmogorov-Smirnov test (KST), and Spearman correla-
tion test (SCT) were used. A statistical significance criterion of p < 0.05 was adopted.
Statistical comparison between the two groups was performed by means of the two-
sided Wilcoxon test. The results of the comparison are represented below as the mean
(+ standard deviation of the mean) of the CP-group versus the mean (+ standard devia-
tion of the mean) of the DD-group. Also, the corresponding p-value is given in brack-
ets.

Some results are displayed as a percentage to permit direct comparison.

3. Results
3.1. HAWIK-IV

The test could be completed by 18 of the 19 subjects in the CP-group. 6 subjects (32 %)
showed an average IQ between 85 - 114 (normal value), 4 subjects (21 %) an IQ be-
tween 70 - 84 (below the norm) and in 8 subjects (42 %) an IQ below 69 (well below the
norm) was obtained.

In the DD-group, the HAWIK-test revealed normal values in 3 subjects (16%), values
below the normal range in 7 subjects (37%), and even lower values in 9 subjects (47%).

Therefore, 63% of the children with CP and 84% of the children with DD had IQ-
values below the average normal range. The two groups showed no statistical difference
in IQ-values (WT, 72.39 + 17.93 vs. 68.79 + 17.53; p = 0.63).

3.2. GMFCS

In the CP-group, 10 subjects (52.6%) were classified as GMFCS-level II, 6 (31.6%) as
GMFCS 111, and 3 (15.8%) as GMFCS IV.
In the DD-group, all subjects were assessed as having GMFCS L.

3.3.DTVP

There was no significant difference between the two groups in MRPQ (WT, 78.44 +
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16.61 vs. 80.33 + 16.61; p = 0.66). In contrast, significant difference was found in VMIQ
(WT, 57.17 £ 14.73 vs. 74.56 + 17.57; p = 0.003).

3.4.BRD

The results of body representation tests are displayed in Figure 1. In the CP-group, 13
subjects (68%) could not identify correctly all tested body parts, whilst 6 subjects (32%)
were able to name all body parts correctly. In the DD-group, only 3 (16%) of 19 partic-
ipants could recognize all body parts tested. In both groups, the body parts with a lower
percentage of correct responses were the ankles, neck, hips, chin, shoulders, elbows and

feet.

In the subtests Spatial Concepts and Left-Right Orientation, no abnormalities were
detected either in the CP-group, or in the DD-group.

In the subtest “everyday action”, 14 subjects (74%) of the CP-group were able to
complete the task and 5 (26%) were not. Half of the subjects who completed the task
carried it out precisely and the half in a different form.

In the DD-group, 17 subjects (89%) completed the task and in a correct/expected
way; 2 subjects (11%) had difficulties and could not accomplish the task completely.

There was no significant statistical difference between the two groups in the time re-
quired to complete the everyday action test (WT, 63.5s + 37.11 vs. 42.88 s £ 18.52; p =
0.12).

3.5.DPT

No significant differences were found between the self-portrait and ideal image, neither

Hands
Arms
Feet
Legs
Nose
Mouth
Ears
Eyes
Back
Belly
Buttock
Forehead
Elbow
Knee
Shoulder
Chin
Navel
Hips
Neck
Nape
Malleolus

0 10 20 30 40 50 60 70 80 90 100 (%)

Figure 1. Results of the body part calling test for the CP (in red) and DD (in green) groups,
respectively, as percentage of correct answers.
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in the CP-group (KST; p = 0.526) nor in the DD-group (KST; p = 0.77). Figure 2 gives
an example of two related images for a subject from the CP-group.

Table 2 contains the results of the evaluation of the two drawings (self-portrait and
ideal image) for every subject. Using the number of points assigned for the self-portrait,
the draw-a-person-age (DPA) is calculated and compared with the physical age (PA),

see Figure 3 and Figure 4.

Figure 2. Self-portrait (left) and ideal image (right) drawn by a 14-year-old participant of the
CP-group.

Table 2. Scores determined for the self-portrait and ideal image in the CP- and DD-groups, ar-
ranged in increasing age order (n.a. = not applicable).

CP-group DD-group
Participant number  Self-portrait Ideal image Participant number Self-portrait Ideal image

1 8 7 1 12 12
2 12 12 2 13 12
3 16 3 3 20 21
4 14 5 4 12 11
5 23 22 5 13 12
6 21 17 6 14 19
7 9 6 7 30 29
8 15 11 8 14 15
9 19 9 9 28 27
10 16 12 10 14 12
11 25 25 11 16 15
12 25 25 12 36 33
13 20 21 13 18 18
14 25 25 14 26 24
15 35 35 15 16

16 24 17 16 n.a

17 11 19 17 13 13
18 13 12 18 32 27
19 23 23 19 25 25
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Years

W Physical age

® Draw-a-person age

7102 112 129 137 147 157 162 172 187 192

Participant number and gender in CP-group

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
U9 QU u
2 1.91 1.66
3.08
3.75 3.33 3.914 95
4.67 4.58 = . 4.58
6.41 5.76 5.67 6.05
7.16
8.75
9.83

Figure 3. CP-group. Comparison between the physical age (black bars) and the age
determined after the draw-a-person test (red bars) for each subject (top). Difference
(in decimal numbers) between the physical and draw-a-person age (bottom).

Years W Physicalage  ® Draw-a-person age

13 23 32 43 53 6% 79 83 9d 103

e —_— ]

19129137149 159162 174 187199

Participant number and gender in DD-group

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
uIUU U]
0.08 U
151 1.5 0:24 u u “ U u
291 2.92 3.17 5
3.25 358 4 3.17
4.58
6.25

16 17 18 19

1

4.58
6.17

8.75

Figure 4. DD-group. Comparison between the physical age (black bars) and the age
determined after the draw-a-person test (red bars) for each subject (top). Difference

(in decimal numbers) between the physical and draw-a-person age (bottom).
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In the CP-group, the DPA was less than the PA for all of the 19 subjects; the differ-
ence between the two is shown in Figure 3.

In the DD-group, apart from a subject for which no results could be obtained, the PA
coincided with the DPA in 4 test persons (21%) and, for the rest of the group, the DPA
was lower than the PA (Figure 4).

Statistically, no significant difference was revealed between the two groups in DPA
(WT, 7.63 £ 1.72 vs. 7.88 + 1.95; p = 0.81) nor in PA (WT, 12.34 + 2.75 vs. 11.19 + 2.62;
p = 0.15), but a significant difference was obtained for the term [PA-DPA] (deviation of
the physical age from the draw-a-person age) (WT, 4.71 £ 2.45 vs. 3.32 + 2.46; p = 0.04).

The DPQ-values were below the norm in the majority of the subjects. Figure 5 and
Figure 6 show the computed DPQ (red and green circles, respectively) for each one of
the participants. Average normal values for healthy persons (blue circles) of the cor-
responding age were taken from [21] and are illustrated by blue dots. Admissible stan-
dard deviations from these values are marked with black dots. We assumed that young
people, 15 and 16 years old, achieve at least the tolerance range of 14-year-olds. A
DPQ-value below the tolerance range for the corresponding age and gender indicates a
developmental deviation.

In the CP-group, 16 subjects (84%) had DPQ-values below the norm, 2 subjects
(11%) had values within the permissible tolerance range, and 1 subject (5%) reached
the average reference DPQ-value for the corresponding age (Figure 5). In the DD-
group, 12 subjects (63%) had DPQ values below the norm, 3 subjects (16%) had values
within the permissible tolerance range, and 3 subjects (16%) reached the average refer-
ence DPQ-value for their age (Figure 6). However, the differences in DPQ values be-
tween the two groups were not significant (WT, 63.58 = 13.76 vs. 73.42 = 17.46; p =
0.12).

The DPQ-value depends on the subject’s age. The younger the subject is the lower

° DPQ-value
115
110
105 |
1m | o +
95 | ,},\_\, | | |

| 5. X L a2
a0 |1 =% [ [ | Woogeocge, | | —
75 [ T = o SR A e N L e

70 o | e | o ‘fﬁ‘f/
65 | | | | I | poo-f | I N A

60 | | 1 ! | s L] 1 | !
35 | . . [ ‘ + 7
30

------ = Mean reference value of DPQ for corresponding age - Admissible standard deviation

‘&
oo
I

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Participant, CP-group

Figure 5. Comparison between DPQ-values obtained for each subject of the CP-group (red dots)
and the reference DPQ-values (blue dots) for the corresponding age, as from [21].
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Mean reference value of DPQ

for corresponding age ---m--- Admissible standard deviation

® DPQ-value -----

A
= s ! \\\A - ! 1
95 o Py’ s Vg
e N s \
el T M V||

N . A . A
80 PO b . [ ¥ * ¥ ¥ R

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Participant, DD-group

Figure 6. Comparison between DPQ-values obtained for each subject of the DD-group (green
dots) and the reference DPQ values (blue dots) for the corresponding age, as from [21].

the expectations for the drawing features being assessed are. The older the subject is,
the more detailed the drawing is expected to be. Our results confirm this: The differ-
ence to a healthy subject of the same physical age is greater the older the subject is
(SCT, p=—0.628; p < 0.004).

Average scores of the individual drawing features for the two groups and also for
healthy population (according to the data by Brosat and Toétemeyer [21]) are given in
Table 3. Though no statistic significant difference was found, nevertheless lower scores
were clearly observed in both groups compared to healthy population in the two di-
mensional drawing of certain features like trunk, arms, fingers, legs, and feet, in the
right setting of the neck and legs, in the drawing of lips, face, clothes and correct num-
ber of fingers. The CP-group was especially far behind in the drawing of pupils, eye-
brows, in the two-dimensional drawing of mouth and ears but was ahead in the repre-
sentation of chin and elbows. Compared to the DD-group, significantly lower scores
were detected for the CP-group in drawing of eyebrows (p < 0.04) and two-dimensional
mouth (p < 0.015).

Finally, there was an interesting tendency in average scores of individual drawing
features for the subjects with unilateral CP (UL) and those with bilateral CP (BL). The
UL-subgroup (7 subjects) had higher average scores compared to the BL-subgroup (9
subjects) in drawing of two-dimensional arms, fingers, legs, and feet. The UL- to BL-
scores relation on features 23, 29, 33, and 37 (see column 1 in Table 3 for deciphering)
was, respectively, 1.6, 2.1, 1.6, and 1.7. However, this result was only of borderline sta-

tistical significance (0.05 < p < 0.17).

3.6. Assessment of Correlations

A significant positive correlation was found in the CP-group between DPA and VMIQ-
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Table 3. Percentage scores of individual features in the draw-a-person test for the CP-group,

DD-group and healthy population (as from [21]).

KD
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Feature CP-group DD-group Healthy
1. Head 100% 94.7% 99.8%
2. Head size 31.6% 31.6% 17.1%
3. Hair 84.2% 94.7% 87.4%
4. Hair distinctly 0% 10.5% 18.8%
5. Eyes 100% 94.7% 98.6%
6. Pupils 21.1% 42.1% 56%
7. Eyebrows 15.8% 42.1% 45.1%
8. Nose 94.7% 84.2% 92.1%
9. Nose in two dimensions 47.4% 31.6% 54.9%
10. Mouth 100% 94.7% 96.7%
11. Mouth in two dimensions 10.5% 42.1% 55.5%
12. Lips 5.3% 5.3% 22.7%
13. Chin 26.3% 5.3% 11.3%
14. Ears 36.8% 52.6% 41.2%
15. Ears in two dimensions 5.3% 10.5% 19.7%
16. Neck 68.4% 68.4% 72.7%
17. Neck in two dimensions 52.6% 52.6% 71.1%
18. Neck set right 26.3% 31.6% 49.9%
19. Trunk 89.5% 94.7% 95%
20. Trunk in two dimensions 57.9% 57.9% 80.8%
21. Shoulder 26.3% 5.3% 25.6%
22. Arms 94.7% 84.2% 95%
23. Arms in two dimensions 57.9% 47.4% 83.7%
24. Arms set right 31.6% 21.1% 42.1%
25. Elbows 15.8% 0% 5.3%
26. Hands 52.6% 68.4% 68.4%
27. Hands distinctly 26.3% 21.1% 19.1%
28. Fingers 84.2% 84.2% 84.2%
29. Fingers in two dimensions 52.6% 47.4% 73.1%
30. Fingers right number 36.8% 31.6% 64.5%
31. Thumbs 10.5% 5.3% 6.6%
32. Legs 94.7% 89.5% 92.7%
33. Legs in two dimensions 52.6% 47.4% 78.2%
34. Legs set right 10.5% 15.8% 30.7%
35. Knee 0% 0% 1%
36. Feet 84.2% 89.5% 88.3%
37. Feet in two dimensions 47.4% 31.6% 61%
38. Feet with heels 10.5% 15.8% 17.1%
39. Face 15.8% 15.8% 41.7%
40. Face complete 5.3% 5.3% 5.2%
41 - 44. Profile face, trunk/arms, leg/foot 0% 0% 0.4-0.9%
45. Headwear 0% 0% 6%
46. Headwear with details 0% 0% 0.8%
47. Clothing 47.4% 47.4% 63.4%
48. Trousers 5.3% 0% 21.3%
49. Skirt 0% 0% 8.5%
50. Collar 0% 0% 2.4%
51. Footwear 5.3% 10.5% 40%
52. Footwear distinctly 0% 5.3% 6.8%
Statistical significance (0.05 < p < 0.17).
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values (SCT; p= 0.4, p = 0.01), and between DPA and MRPQ-values (SCT; p = 0.65, p
= 0.003). In the DD-group only correlation between DPA and MRPQ was established
(SCT; p=0.64, p = 0.004). A significant negative correlation between DPA and the time
required to complete the everyday action (TEA) was found in the CP-group (SCT; p =
~0.62, p = 0.02).

Furthermore, a positive correlation between TEA and GMFCS-level was established
(SCT; p = 0.747, p = 0.002) in the CP-group. The TEA-values obtained for the subjects
who were able to correctly identify their body parts, were shorter than for the subjects
who had difficulties in identifying different body parts (WT; 26.4 + 18.134 s against
115.46 £ 73.765 s; p < 0.002). However, awareness of body parts correlated neither with
DPA (WT; p = 0.135), nor with DPQ (WT; p = 0.37). The latter analysis was not rele-
vant in the DD-group, since only 3 subjects were able to identify all body parts.

A borderline correlation was established in both groups between IQ-values and
DPQ-scores in the draw-a-person test (WT; p = 0.389, p = 0.11 for the CP-group; p =
0.46, p = 0.05 for the DD-group).

The deviation PA-DPA correlated strongly positive with PA in both groups (WT; p=
0.769, p = 0.0001 for the CP-group; p = 0.674, p = 0.002 for the DD-group).

No significant correlation between the results in the body part calling test and the
scoring of individual features in the draw-a-person test (compare e.g. percentage values
for chin, shoulder, knee, and elbow in Figure 1 and Table 3) was found for none of the

groups.

4. Discussion

As a screening method, which is not expensive and is quite easy to use, the draw-a-
person test has been described as useful tool to assess the general level of development
of a child [25] [26]. However, scientific studies on drawings of children with CP are
very rare [26] [27] [28] [29].

The objective of the present work was to analyze whether distortions of body schema
and body image in children with CP can be detected using the draw-a-person test, and
to what extent the outcome of the draw-a-person test can be influenced by scores in
visual perception and cognition.

According to Abercrombie and Tyson [27] deviations in the outcome of draw-a-
person test in children with CP do not necessarily indicate a disturbance of the body
schema, but can reflect instead a general weakness in drawing. In a study with children
that were premature babies [29], it was indicated that the drawing ability, besides de-
pending on the motor development and cognition, is also positively influenced by crea-
tivity and a stimulating environment [30] [31]. Our study showed that DPA values for
children with CP correlated with VMI and MRP. These results suggest that a lower
score in the draw-a-person-test is associated with a worse visual perception. The com-
parison with the DD-group confirmed that the below-average results in the draw-a-
person-test in children and youths with CP are due to serious visuomotor distortions.

Based on this result, the draw-a-person test could be applied for the preliminary as-
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sessment of visual perception in children with CP.

It was shown in [29] that a developmental delay in premature infants is reflected in
the drawing skills. In our study, DPA values were below PA values, in both groups.
However, the difference [PA-DPA] was slightly larger in the CP-group compared to the
DD-group. This difference correlated positively with physical age in both groups: The
older the subject, the larger the difference [PA-DPA]. This suggests that an intensifica-
tion of rehabilitation activities with increasing age may be important.

Some issues about the influence of intelligence on the performance in the draw-a-
person-test are described by Krombholz [23]. In our study, however, no significant im-
pact of the cognitive development assessed with the HAWIK-IV test on the outcomes
in the draw-a-person-test was revealed. This is consistent with the results of Brosat and
Totemeyer [21] suggesting that the draw-a-person-test reflects the level of development
of visual perception rather than of intelligence.

No significant influence of the body representation disorder on the outcomes in the
draw-a-person test was registered. The evaluation of the draw-a-person test and body
representation test showed that children and youths with CP had a discrepancy be-
tween the actual knowledge of their own body and its pictorial representation. Never-
theless, no significant difference existed in DPA and DPQ between the children with
CP who knew their body parts and their functions, and those who had difficulty in
identifying their body parts. Moreover, the majority of the examined children with CP
were able to perform the simple everyday action properly. Children who had completed
the action task were not better in the draw-a-person-test than the children who had not
completed it. The body representation disorder therefore is not fully reflected in the
self-portrait drawing of the children with CP.

That subjects with lower DPA took longer to complete the everyday action test can
be explained by deficits in gross motor skills (positive correlation between the time
needed to perform the task action and the mobility level). In contrast, fine motor skills
and visual perception, seem to play no significant role, since neither DPQ nor VMI
correlated with the time required to complete the action task. Some subjects needed
more time to complete the action task because of spastic movement disorder. Despite
needing more time they nevertheless completed the task correctly, and this reflects a
proper action planning. Here the knowledge of the body parts played apparently an es-
sential role: Individuals who were able to identify their body parts without difficulty
performed the action task faster than the subjects who had difficulties in determining
the different body parts.

According to the results of our study on the suitability of the draw-a-person-test for
the detection of body schema and body image disturbances in children with CP, the
following statements can be done: 1) Results in the draw-a-person test below the nor-
mal average indicate impairments of visual perception; 2) The draw-a-person test alone
cannot be used for assessing disturbance of body representation in children with CP; 3)
The draw-a-person test is not a suitable method to evaluate cognitive abilities in child-
ren with CP.
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Our results on reduced ability of children with bilateral CP (as compared to children
with unilateral CP) in two-dimensional drawing are in agreement with earlier findings
(see e.g. [32]) and indicate that children with bilateral spasticity are more likely to
present impairments of visual perception. However, a larger number of subjects would
be needed to prove this statistically.

Investigation of the contribution of other diagnostic factors to the outcome of the
draw-a-person-test would require extending the study to subjects with ataxic and dys-
kinetic forms of cerebral palsy. In the study here presented, only 2 children with ataxic

CP and 1 child with dyskinetic CP agreed to participate and could be included.

5. Conclusion

The suitability of the draw-a-person test for the assessment of the body representation
disorder in children with cerebral palsy was analyzed. It was observed that poor per-
formance in the draw-a-person test was determined by impairments of visual percep-
tion. In addition, preliminary evidence was provided that children with bilateral spas-
ticity are more likely to have impairments of visual perception. The scores obtained in
specific tests of body perception had no significant impact on the outcome of the draw-
a-person test, which implies that the sole implementation of the draw-a-person test
cannot provide reliable judgments on body representation deficits in children with CP.
The increasing difference between the physical age and the age revealed through the
drawing with increasing age should be taken into account when planning rehabilitation
for children with developmental disabilities of different origin. A long-term study ex-
amining a potential impact of targeted rehabilitation on the results of the draw-a-per-

son-test would be useful and interesting.
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