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reliable and valid assessment tools became available to 
measure functional skills in children with CP20,21. This 
shift in focus and increasing interest in manual ability and 
dexterity of children diagnosed with CP improved the un-
derstanding of the condition and facilitated the design of 
appropriate treatments22.

The general purpose of this study was to apply instru-
ments that were not applied in this area and thus contrib-
ute to the assessment of manual ability and dexterity of 
children diagnosed with CP. A more specific aim of the 
study was to determine the level of manual dexterity (ca-
pacity) and research its relationship with manual ability 
(performance) in children with CP.

Materials and Methods
Participants

The study population consisted of 30 children with 
congenital CP aged 8-15 years [mean 11.95 standard de-
viation (SD) 2.56], included 17 male (56.7%) and 13 fe-
male (43.3%) participants. The sample was comprised of 
CP of 12 hemiparetic children (40%), 6 diparetic children 
(20%) and 12 quadriparetic children (40%). Nineteen 
children (63.3%) were right handed, 9 left handed (30%) 
and two ambidextrous (6.7%). Intellectual disability was 
present in 5 participants (16.7%).

All participants were diagnosed with spastic CP, and 
were able to understand the test instructions. The partici-
pants were recruited from two schools for students with 
special needs. The exclusion criteria were other diagno-
sis of CP, insufficient cooperation, surgery interventions 
on upper limb, and botulinum toxin injections adminis-
tered in the last 6 months. The study was approved by 
the School’s Ethical Committee. Informed consent was 
obtained from children’s parents or guardians as well as 
school administrators, who were informed about the aim 
and course of this research.

 Instruments
Motor skills were assessed using the Gross Motor 

Function Classification Scale (GMFCS), while manual 
abilities were assessed with the Manual Ability Classifi-
cation System (MACS). The Box and Blocks test (BBT) 
was used to study manual dexterity. GMFCS and MACS 
were completed by the examiners who are experts in the 
field of special education and rehabilitation, based on 
their observation of the child’s behaviour.

The GMFCS is a five level classification system 
used to determine which level best represents the child’s 
present abilities and limitations in gross motor function. 
Level I, includes children with minimal or no disability, 
while level V, includes children who are totally depend-

ent on external assistance for mobility23.
The MACS, like the GMFCS, is a five level system, 

where level I includes children with minor limitations, 
while children with severe functional limitations are to 
be found at level IV and V24,25. Gross manual dexterity 
was measured using the BBT according to the procedure 
described by Mathiowetz26. The equipment for the BBT 
is consisted of a wooden box size 53.7 x 25.4 cm divided 
into two compartments by a partition, 15.2 cm in height. 
Participants were instructed to grasp the blocks (diameter 
of 2.5 cm) individually from one compartment of the box, 
transport them over the partition, and release them into 
the opposite compartment of the box as quickly as possi-
ble within 60 seconds. They performed the test once with 
each hand, starting with the dominant hand.

 Statistical analysis
Descriptive statistics were used to report general char-

acteristics of the sample. The non-parametric Kruskal 
Wallis analysis of variance was used to compare more 
than two groups with multiple comparisons of ranks as a 
post hoc test. The relationship between manual dexterity 
and MACS levels was analyzed using the Spearman rank 
order correlation, with correlation coefficients >0.70 con-
sidered as high, 0.50-0.70 as good, 0.30-0.50 as fair and 
<0.30 as weak or no association. Statistical significance 
was defined as a p-value of <0.0527.

Results
The largest number of children was classified at 

GMFCS level II and MACS level III. Fourteen children 
(46.7%) of the total sample were classified at GMFCS 
level II while 11 children (36.7%) were classified at 
MACS level III. Based on the type of CP, most children 
were classified at the highest levels (IV, V) in both clas-
sifications and they were diagnosed with quadriparesis.

In order to measure manual dexterity, the Box and 
Block Test was used. Firstly, the performance of these 
tasks was observed depending on whether they were car-
ried out using the dominant or the non-dominant hand. 
Wilcoxon matched pairs test, which was used for com-
parison, did not show statistically significant difference 
(p=0.06) in the performance of the tasks regardless 
whether the measurements were made on the dominant 
or non-dominant hand (Table 1). The results of the task 
showed a clear trend toward significance on the gross 
manual dexterity task (mean value was 20.75 on the dom-
inant hand and 16.23 on the non-dominant hand).

The Kruskal Wallis test was used to analyze perform-
ance on manual dexterity tasks related to CP subgroups 
and MACS levels (Table 2). Multiple comparisons of 

Table 1: Performance on the dominant and non-dominant hand on manual dexterity test.
 n Mean Std. Deviation Min Max Z p 
GMD dominant hand 24 20.75 10.48 6 39 -2.74 0.06
GMD non-dominant hand 22 16.23 10.93 2

36

   GMD: gross manual dexterity.


