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General function development in children suffering from cerebral palsy in 
relation to mental retardation
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upośledzenia umysłowego
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ABSTRACT
Cerebral palsy (CP) is characterized in all children by the presence 
of motor disturbances, but it should be remembered that mental 
impairment is present in up to 60% of CP patients, to a distinct 
degree, from slight or limited to deep mental retardation, and is 
present in those children much more frequently than in general 
population. Aim of the study. to estimate the functional develop-
ment of CP children in relation to mental impairment estimated by 
a clinical psychologist. Material and methods. the study was con-
ducted on 73 children suffering from CP, with concomitant mental 
impairment. All children were estimated using Gross Motor Func-
tion Measure-88 scale (GMFM-88). According to the degree of 
mental impairment expressed in Wechler’s scale children were 
divided into subgroups. Results were analyzed statistically with 
the use of non-parametric tests. Results. It was demonstrated 
that the profound es mental impairment, the worse functional 
development in consecutive dimensions. The statistical signifi-
cance of differences between children divided according to the 
degree of mental impairment showed that the difference in %A 
of GMFM appeared only when children with normal intellectual 
status were compared to profoundly impaired children, whereas 
differences in higher motor abilities appeared already for severely 
or moderately impaired children. It may also be observed that 
profoundly impaired children showed differences also towards 
severely or moderately impaired children. The total score for gen-
eral motor function, which is obtained by calculating the mean of 
percentages obtained in the five dimensions, was also shown to 
correlate negatively with  the degree of mental impairment: total 
score % r = -0.475 (p < 0.05). The analysis of functional devel-
opment in relation to the type of CP showed that children with 
quadriplegia (A) had the lowest level of functional development, 
children with hemiplegia (B) and diplegia (C) obtained higher and 
similar scores. Children with the mixed type (D) of CP had a low 
level of development. The differences between these groups 
were statistically significant. Children with athetosis and mono-
plegia were not taken into consideration in this part of the study 
because that group was too small. Conclusions. Functional devel-
opment of children with cerebral palsy seemed to be dependent 
on the degree of mental impairment – the worse the mental func-
tion, the worse the motor function as well. Children with the most 
severe type of CP showed worst results, whereas children with 
hemiplegia and diplegia showed similar motor abilities.
Key words: cerebral palsy, Gross Motor Function Measure, 
mental retardation

STRESZCZENIE
Mózgowe porażenia dziecięce (mpd) cechuje  u wszystkich 
dzieci obecność zaburzeń związanych z ruchem, jednak należy 
pamiętać iż upośledzenia umysłowe różnego stopnia dotyczą  
aż 60% pacjentów z mpd i występuje znacznie częściej niż w 
populacji ogólnej. Cel pracy. Celem pracy jest ocena rozwoju 
funkcjonalnego dzieci z mpd w odniesieniu do stopnia upośle-
dzenia. Materiał i metoda. Badaniom poddano 73 dzieci z mpd 
wykazujących niepełnosprawność intelektualną. U wszyst-
kich oceniono rozwój funkcjonalny na bazie Gross Motor Fun-
ction Measure-88 (GMFM-88). Dzieci zostały podzielone przez 
psychologa ze względu na występowanie stopnia niepełno-
sprawności intelektualnej wg skali Wechslera. Wyniki zostały 
przeanalizowane statystycznie za pomocą nieparametrycznego 
testu. Wyniki. W badaniach zaobserwowano, iż skutkiem głę-
bokiego upośledzenia umysłowego może być nieprawidłowy 
rozwój ruchowy. Zależność stopnia upośledzenia funkcjonal-
nego w A % GMFM u dzieci z normą. Stwierdzono, że istotna 
różnica w stopniu rozwoju funkcjonalnego w stosunku do dzieci 
z normą (w A % GMFM) występuje dopiero u dzieci upośledzo-
nych w stopniu głębokim. Rozwój wyższych funkcji motorycz-
nych jest upośledzony już u dzieci mentalnie upośledzonych w 
stopniu średnim i znacznym. Ogólny wynik rozwoju funkcjonal-
nego, który otrzymuje się dzięki sumie średniej liczby punktów 
z pięciu kategorii,  pokazał ujemną korelację u dzieci z głębokim 
upośledzeniem umysłowym, ogólny wynik % r = -0,475 (p < 
0,05). Z analizy rozwoju funkcjonalnego w porównaniu z typem 
mpd wynika, że dzieci z quadriplegią (A) wykazywały najniż-
szy poziom rozwoju funkcjonalnego, dzieci z hemiplegią (B) i 
diplegią (C) uzyskały nieco wyższy i podobny wynik. Dzieci z 
mieszanym mpd (D) wykazywały niski poziom rozwoju. Różnica 
pomiędzy tymi grupami była statystycznie zależna. W badaniach 
nie uwzględniono dzieci z atetozą oraz monoplegią ze względu 
na mało liczną grupę. Wnioski. Rozwój funkcjonalny dzieci z 
mpd wydaje się zależny od stopnia upośledzenia umysłowego, 
im dziecko wykazuje większą niepełnosprawność intelektualną, 
tym ma słabszą sprawność funkcjonalną. Dzieci z najcięższą 
postacią mpd wykazywały najgorszą sprawność funkcjonalną, 
natomiast u  pacjentów z hemiplegią i diplegią rozwój ruchowy 
wykazywał podobny poziom.
Słowa kluczowe: mózgowe porażenie dziecięce, Gross Motor 
Function Measure, upośledzenie umysłowe
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Most children whose central nervous system (CNS) is impa-
ired are cerebral palsy (CP) patients. Cerebral palsy is a 
complex problem. According to Rosen & Dickinson (1992), 
the number of children who are diagnosed with CP varies 
from 2 to 2.5 out of 1000 born children.  Odding, Roebroeck 
& Stam (2006) give a similar number. They say that for the 
past 40 years 2 out of 1000 born children have had CP, while 
the number of hemiplegic patients is higher than that of chil-
dren with bilateral cerebral palsy, and that the number of CP 
patients depends on socio-economic conditions [1, 2].

The etiology of CP is complex, and chief among the 
causes of cerebral palsy are cerebral hypoxia and/or ische-
mia in full-term neonates and intracranial hemorrhage 
(both periventricular and ventricular hemorrhage) in pre-
term infants [3, 4].  In all children CP is characterised 
by the presence of motor disturbances, but it should be 
remembered that mental impairment (that can range mild 
to moderate to severe) is present in as many as 60% of CP 
patients and it is present in those children much more fre-
quently than in the general population [5]. The degree of 
impairment is higher in quadriplegic children than in hemi-
plegic children, and impairment is more frequent in spastic 
children than in patients suffering from extrapyramidal CP, 
which is often characterised by considerably good mental 
development [5–7].

In epidemiologic research, it is recommended to use 
simple classifications which unequivocally define types 
of CP and show concomitant disorders. The most widely 
used classification of CP is the one proposed by Ingram 
[8], who distinguishes the following types of CP : bilateral 
spastic paresis (diplegia), bilateral hemiparesis (hemiple-
gia bilateralis, double hemiplegia), hemiparesis (hemiple-
gia), the extrapyramidal (athetoid, dyskinetic) type, the 
cerebellar (ataxic) type and the mixed type which is the 
most common because the brain damage affects a number 
of areas of the brain.

The clinical symptoms and related disturbances of 
muscle tone and motor functions become more and more 
visible with age. It does not result from any pathological 
changes occurring in the brain, but it is a result of the deve-
lopment of the child. It has varying influence on neurologi-
cal and functional development of the child and affects the 
degree of impairment and disability.

Numerous methods of evaluating gross and fine motor 
function are used to measure quantitatively the degree of 
physical disability [9]. Measuring gross motor function in 
children suffering from CP is as complicated as it is with 
other neurodevelopmental disorders. As a CP child deve-
lops motorically, his or her development may be retarded 
or come to a standstill for a time. The child’s movements 
may exhibit symptoms of pathology, and in adverse cir-
cumstances, a serious regression may take place at critical 
stages of his or her motor development. Thus measurement 
of gross motor function must be based on correctly perfor-
med function in order to capture maturation in the natural 
way, and at the same time it must react to the specific defi-
ciencies resulting from CP. The developmental stages of 
correct motor activity are well-documented in the literature 
and they provided a foundation for the five categories in the 

Gross Motor Function Measure (GMFM-88) [9–12]. The 
GMFM-88 scale is a standardised observation tool which 
was designed to facilitate observing change in gross motor 
function over time in CP patients. The measure was desig-
ned for use in clinical and scientific research. Its purpose is 
to present to what extent a CP child is able to perform an 
item, and not how well he or she performs a given activity. 
The measure includes observing a child’s function in five 
categories (dimensions): A – lying and rolling; B – sitting; 
C – crawling and kneeling; D – standing; E – walking, 
running and jumping. Each dimension consists of activi-
ties (items) which should not pose a problem to a healthy 
child. The choice of the first 85 items in the GMFM scale 
was based on literature survey and the opinions of clini-
cians from the centres participating in the research [11]. 
The original test was modified in 1990 when three more 
items were added. The revised version of the GMFM scale 
finally contains 88 items. Items were included which are 
considered measurable, clinically significant and respon-
sive to change in motor function in children.

For ease of administration of the measure, items on the 
evaluation form have been divided into groups according 
to the position in an item and arranged into developmental 
sequences based on previous clinical research. Scoring. 
Items in the GMFM-88 are scored on a 4-point Likert 
scale. Values from 0 to 3 are attributed to four categories: 0 
= does not initiate, 1 = initiates (< 10% of activity), 2 = par-
tially completes (> 10 < 100% of activity), 3 = completes. 
The GMFM administration and scoring guidelines include 
detailed descriptions of what it means to partially complete 
and complete each item; they are indispensable to correct 
administration and scoring of an item [9]. Obtaining the 
total score. Each dimension of the GMFM-88 scale has 
a different number of items: dimension %A consists of 17 
items, dimension %B consists of 20 items, dimension %C 
consists of 14 items, dimension %D consists of 13 items, 
and dimension %E numbers 24 items. If scores for each 
dimension were simply added to obtain the total score, the 
dimensions with higher numbers of items would gain in 
importance. Since there is no justification for favouring 
any of the items, it has been decided that each dimension 
of the GMFM-88 scale should contribute equally to the 
total score. Therefore a percentage score can be calculated 
for each dimension [(the score of a child / maximum score 
for that dimension) x 100]. The total score is obtained by 
calculating the mean of the scores for all dimensions (mean  
%) [9].

AIM Of THE STUDY
The aim of this study is to evaluate the functional develop-
ment of children with CP in relation to mental impairment.

MATERIAL AND METHOD
The study was conducted on 73 children with CP who had 
been examined by a physician towards of mental impair-
ment. All children had their functional development eva-
luated using the GMFM-88 scale. The group consisted of  
41 females and 32 males, aged 3-16 years (median =13.08). 
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Children were divided into groups according to the degree 
of mental impairment as proposed by D. Wechsler . The 
first group included seven children with normal intellectual 
capacity; the second group included three children with mild 
mental impairment (IQ 69-55); the third group included 19 
children with moderate mental impairment (IQ 54-40); the 
fourth group included 25 children with severe mental impa-
irment (IQ 25-39); the fifth group included 19 children with 
profound mental impairment (IQ below 25 points according 
to D. Wechsler).

Of all subjects (n =73), 37 children had been diagnosed 
with quadriplegia = A (50.7%); 11 with hemiplegia = B 
(15%); 15 with diplegia = C (20.6%); 7 with a mixed type 
= D (9.6%); 2 with athetosis = E  and one with monoplegia 
= F (table1). The results were analysed statistically using 
Statistica 7.1. software. Non-parametric tests were used in 
the study. Spearman’s r coefficient was used for correla-
tion analysis. Differences among the groups were exami-
ned using t-test.

RESULTS
Between the scores obtained in particular dimensions of 
development, measured with the use of the GMFM-88 scale, 
and the degree of mental impairment in children with CP 
negative correlations were found for %A r = -0.439, for %B 
r = -0.449, for %C r = -0.483, for %D r = -0.343, and for %E 
r = -0.386. It was demonstrated that the profound mental 
impairment, the worse functional development in consecu-
tive dimensions. The statistical significance of differences 
between children divided according to the degree of mental 
impairment showed that the difference in %A of GMFM 
appeared only when children with normal intellectual status 
were compared to profoundly impaired children, whereas 
differences in higher motor abilities appeared already for 
severely or moderately impaired children, in comparison 
to normal mental status (Table II). It may also be observed 
that profoundly impaired children showed differences also 
towards severely or moderately impaired children.

Table I. Type of CP and degree of mental impairment according to D. Wechsler in the investigated group

Types of CP
normal intellec-
tual capacity-

 0

mild mental 
impairment- 

1

moderate mental 
impairment-

 2

severe mental 
impairment- 

3

profound mental 
impairment- 4

A-Quadriplegia
n = 37 2 2 6 14 13

B-Hemiplegia
n = 11 1 1 6 2 1

C-Diplegia
n = 15 4 0 5 4 2

D-mixed type
n = 7 0 0 0 4 3

E-Athetosis
n = 2 0 0 1 1 0

F-Monoplegia
n = 1 0 0 1 0 0

N = 73 7 3 19 25 19

Table II. Statistical significance of differences between children showing given levels of mental impairment according to 
Wechsler in particular dimension of GMFM – 88 scale

Dimension 
of GMFM 0-1 0-2 0-3 0-4 1-2 1-3 1-4 2-3 2-4 3-4

%A - - 0.000700 - - 0.043369 - 0.000030 0.000532

%B - - 0.000223 - - - - 0.002576 0.002301

%C - 0.045239 0.018329 0.000000 - - - - 0.000825 0.000720

%D - - 0.049516 0.000009 - - - - 0.004770 0.005985

%E - - 0.038959 0.000008 - - - - 0.001997 0.003525

Sum of 
GMFM% - - 0.027184 0.000003 - - - - 0.000188 0.000426
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The total score for general motor function, which is 
obtained by calculating the mean of percentages obtained 
in the five dimensions, was also shown to correlate nega-
tively with  the degree of mental impairment (Fig. 1): total 
score% r = -0.475 (p < 0.05).

The analysis of functional development in relation to 
the type of CP showed that children with quadriplegia (A) 
had the lowest level of functional development, children 
with hemiplegia (B) and diplegia (C) obtained higher and 
similar scores. Children with the mixed type (D) of CP had 
a low level of development. The differences between these 
groups were statistically significant (Fig. 2).

Children with athetosis and monoplegia were not taken 
into consideration in this part of the study because that 
group was too small. 

Fig. 1. The degree of mental impairment according to D. 
Wechsler in comparison to general level of motor abilities, 
expressed as mean% of GMFM-88 scale

Fig. 2. The  motor abilities in particular dimensions of GMFM-
88 scale in comparison to the degree of mental impairment 
according to D. Wechsler. Children with athetosis (n=2) and 
monoplegia (n=1) were not included into this analysis

DISCUSSION
Taking the children’s functional development into account, 
it was shown using the GMFM-88 scale that children with 

the most severe type of CP showed the worst motor abili-
ties. In this group, severe and profound metal impairment 
occurred most frequently. The study therefore demonstrated 
that the higher degree of mental impairment a child presents, 
the worse motor abilities he or she has. The study did not 
demonstrate any differences between the GMFM-88 scores 
obtained in the groups of children with hemiplegia and 
diplegia. At the same time, it was found that the most severe 
types of mental impairment are relatively rare in these two 
clinical groups. According to Michałowicz [5], when the 
level of mental development is compared in relation to the 
type of CP, quadriplegic children demonstrate a lower level 
of intelligence than hemiplegic children, although there are 
some exceptions. A high percentage of CP children who 
demonstrate deviation from normal intellectual capacity can 
be explained by the overlapping deprivation of sensory and 
motor experiences, which are necessary for mental develop-
ment. Motor function disturbances relating to locomotion, 
posture control, and arm activity often restrict considerably 
a child’s perceptive activity [5]. It is worth stressing that the 
level of mental development is one of the most important 
factors in a long-term prognosis for a CP child [13]. Accor-
ding to Kułakowska, 56% of CP children have an intelligence 
quotient (IQ) score at 89 – 50 points, while IQ below 49 is 
present in about 24% of CP children. In her studies, children 
with tetraplegia and spastic triplegia obtained results below 
49 in intelligence tests, while moderate, severe or profound 
impairment occurred rarely or very rarely in other types of 
clinical disorders. She claims that numerous factors, such as 
the ability to concentrate, the level of motivation, and the 
presence of epilepsy, influence the results of a psychope-
dagogical evaluation and it requires that the psychologist 
should have very high qualifications and great experience. 
Himmelman and his co-authors also showed that motor fun-
ctions are different for particular types of CP [14].

The findings of studies suggest that the GMFM-88 
scale is a clinically useful and reliable scale for measuring 
the functional abilities of  CP children. Himmelman and 
his co-authors (2006) [14] have a similar view. They claim 
that the classification of cerebral palsy should be based not 
only on topography, but also on objective measurement 
of the function, which could be evaluated, for example, 
with the Gross Motor Function Measure (GMFM) scale, 
because this scale facilitates evaluating a child’s function 
at a given moment of development including numerous 
motor activities, and consequently, it is possible to adjust 
rehabilitation in a proper way and to monitor progress in 
motor development.

CONCLUSIONS
1. The functional development of CP children seems to 

be dependent on the degree of mental impairment; the more 
severe intellectual impairment a child has, the weaker his 
or her functional ability.

2. Children with the most severe type of CP demonstra-
ted the worst functional ability. 

3. The motor development of patients with hemiplegia 
and diplegia is on a similar level.
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