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ranks as a post hoc test showed statistically significant 
difference in gross manual dexterity (p<0.00) between 
hemiparetic and diparetic subgroups, as well as between 
hemiparetic and quadriparetic subgroups, with achieve-

searchers who reported that children with CP show limi-
tations in performing activities of daily living28-30.

The study concurs with similar studies, where quadri-
paretic children are presented with considerably impaired 

Table 2: Distribution of achievements on manual dexterity tests across cerebral palsy subgroups and manual ability clas-
sification system (MASC) levels.

Mean df Mean Rank Chi-Square p
 CP subgroups

GMD Hemiparetic 29.90 2 18.60
12.92 0.00Diparetic 15.67 2 8.42

Quadriparetic 13.13 2 7.94
MASC levels

GMD 1 31.33 3 19.00

10.26 0.012 19.40 3 15.00
3 14.67 3 10.50
4 6.80 3 5.30

CP: cerebral palsy, MACS: manual ability classification system, GMD: gross manual dexterity, df: degrees of freedom. 

ment in hemiparetic subgroup higher than in the other 
two. Same statistical test was used to analyze perform-
ance on manual dexterity task related to MACS levels. 
The participants who were classified at MACS level V 
were not able to perform these tasks, while the partici-
pants at MACS level IV recorded slowest and transferred 
the smallest number of blocks. Multiple comparisons of 
ranks as a post hoc test showed statistically significant 
difference in gross manual dexterity performance across 
MACS levels I-IV (p<0.01).

Correlation between GMFCS and MACS in the sam-
ple was high (Spearman r=0.73, p<0.01). In terms of CP 
subgroups, the most pronounced correlation between 
these tests was noted in the group of children with quad-
riparesis (Spearman r=0.83, p<0.01), followed by the 
group of children with hemiparesis (Spearman r= 0.63, p< 
0.03). Conversely, in the group of children with diparesis, 
the correlation was not statistically significant (Spearman 
r=0.48, p>0.05), which may be explained by the type of 
impairment where muscle stiffness is mainly in the legs, 
and small sample size (n = 6) in this subgroup.

Manual abilities represented through MACS sig-
nificantly but moderately correlated with gross manual 
dexterity (r=-0.467, p<0.05). At the same time GMFCS 
levels significantly correlated with gross manual dexter-
ity (r=-0.654, p<0.01).

Discussion
In this study participants’ manual ability was initially 

categorized by assessing their performance when han-
dling objects in daily life and their movement ability by 
measuring gross motor functions. Based on the results 
obtained using the MACS it can be observed that 73.33% 
participants required assistance in preparation and/or 
adaptation to the activity, otherwise they experienced 
limitations when performing even the simplest activities. 
These results are consistent with the findings of other re-

manual abilities and gross motor functions16,24,31-33. The 
results revealed that the participants with quadriparesis 
recorded slowest and transferred the smallest number of 
blocks.

The degree of deformity, impairments, and motor 
control affected the hand function and performance of 
gross motor activities of CP participants2. Those with 
pronounced deformities, contractures and reduced mo-
tor control reduced capacity and performance in carrying 
out everyday activities. In more than 30% of hemiparetic 
children impairments are present on non-paretic domi-
nant hand13. Therefore children with CP had more prob-
lems when performing daily manual activities than gross 
motor abilities. These findings are in line with previous 
studies9,25,32.

The correlation values across the CP subgroups were 
different, with the most significant correlation reported in 
quadriparetic children. The degree of deformity, impair-
ments, body conditions, cognition and motivation could 
effect on motor skills in children with CP6,34-38. These find-
ings imply that GMFCS and MACS classifications work 
well together. The data obtained using these two classi-
fication systems, provides for a comprehensive overview 
of the child’s capabilities, facilitating the design of the 
treatment plan and monitoring.

 While it is true that gross motor functions are im-
portant predictors of daily living activity in children with 
CP39, they are not the only predictive instruments. In the 
present study, manual dexterity was explored with re-
spect to CP subgroups and its relationship with manual 
abilities. The results emphasize the importance of manual 
dexterity as presented through gross manual dexterity.

Properly results on gross manual dexterity, in this 
study, could be explained by the fact that when manipu-
lating bigger objects children use different manual strate-
gies to perform the tasks contrary to fine finger dexter-
ity, which requires more complex movements. These 


