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@ ABSTRACT
TSI Cerebral palsy refers to a group of postural and movement disorders that limit movements and
can be related to a non-progressive disorder in the developing brain. The international classification of
disability emphasizes the child's functional abilities and routine performance. Some classification tools
have been developed to describe and evaluate child's functions in daily activities such as walking, ma-
nipulating objects, and everyday communication. The present study aimed to investigate the relation-
ship between classification systems (gross motor function, manual ability, communication function, and
eating and drinking ability) in children with cerebral palsy.

This study was performed by cross-sectional correlation method and of descriptive
analytical type. Children with cerebral palsy aged 12-144 months were recruited by convenience sam-
pling from patients referred to clinics and public and private rehabilitation centers in Tehran and Arak
cities, Iran, in 2019-2020. After completing the demographic information questionnaire by the child's
primary caregiver, the gross motor function classification system (GMFCS), manual ability classification
system (MACS), Communication function classification system (CFCS), and eating and drinking ability
classification system (EDACS) were completed by a child therapist.

ST In the present study, 154 children with a Mean+SD age of 49.45+32.22 months participated. also,
87 children (56.5%) were boys, and 67(43.5%) were girls. According to GMFCS, the highest percentage
distributions at levels Il and IV were 31.2% and 26%, respectively. In other words, more than 57% of chil-
dren were distributed in these two levels. According to MACS, the distributions of the highest percent-
ages at levels I, lll, and IV were 28.6%, 22.1%, and 20.8%, respectively. In other words, more than 70%
of the children were distributed in these three levels. According to EDACS, the distribution of almost all
levels was equal except the V level, with 4.3% having the lowest percentage. According to CFCS, the dis-
tribution of the highest percentage at levels V and IV was 23.5%. In examining the relationship between
functional systems, significant relationships were observed in all cases: MACS and GMFCS, r=0.672; CFCS
and GMFCS, r=0.581; EADCS and GMFCS, r=0.593; CFCS and MACS, r=0.555; EADCS and MACS, r=664;
EADCS and CFCS, r=0. 547 (P<0.01).

[@TEIER It seems that children with more motor function limitations show more limitations in other
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Introduction

erebral palsy refers to a group of pos-

ture and movement disorders that cause

movement restriction and is due to a
non-progressive disease in the developing brain [1]. Ac-
cording to the international classification of functioning
of disability and health, 4 tools have been developed to
classify, describe, and assess how a child performs daily
activities, such as walking, manipulating objects, and
everyday communication [2]: gross motor function clas-
sification system (GMFCS), manual ability classification
function (MACS), communication function classification
system (CFCS), and eating and drinking ability classifica-
tion system (EDACS) [3, 4].

To classify the various functions of children with ce-
rebral palsy in a simple and inexpensive way, these four
systems are usually used in rehabilitation, medicine, re-
search, and clinical setting with these children [5]. In ad-
dition, these classification systems have been translated
into more than 15 languages. Studies in different languag-
es have assessed their validities, reliabilities, and other
properties [6, 7].

Akmer et al. reported a strong correlation between GM-
FCS with MACS and also between MACS and CFCS,
especially in quadriplegic children. The levels of GM-
FCS and CFCS had a moderate correlation [S]. While
Killian et al. did not find a significant correlation between
the GMFCS and the CFCS [8]. Montero-Mendoza and
Callo-Munoz reported the high correlation of these four
performance classification systems in 52 children with
cerebral palsy aged 3-18 in Spain [9]. In previous studies,
as mentioned, different correlations have been reported.

No study has been investigated cerebral palsy children’s
performance using these four classification systems in
Iran. Mobility, object manipulation, eating and drinking,
and communication are not functionally related activities.
Still, the severity and location of early brain damage may
overlap the neural systems used in these activities. This
condition can lead to some correlations between classi-
fications. Understanding the relationships between these
systems may be important in developing functional pro-
files for children with cerebral palsy. The present study
aims to investigate the relationship between these clas-
sification systems in children with cerebral palsy in Iran.
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Materials and Methods

This cross-sectional study is of analytical descriptive type.
According to the research criteria, the participants were
selected from available children with cerebral palsy aged
1-12 years who were referred to public and private clinics
and rehabilitation centers in Tehran and Arak cities, Iran,
in 2018. The inclusion criteria were as follows: diagnosis
of cerebral palsy recorded in the file and age range of 1-12
years. The exclusion criteria included not having a defi-
nite diagnosis of cerebral palsy and aged over 12 years.
Due to the limited population, all children with cerebral
palsy available to the researcher (at least 100) were con-
sidered the study sample [10-12].

After obtaining written consent from the main caregiver
and completing the demographic information question-
naire child’s main caregiver, the classification systems
were provided to the child with the cerebral palsy thera-
pist to meet the classification of the child’s performance.
The University of Social Welfare and Rehabilitation Sci-
ences Ethics Committee approved this study (IR.USWR.
REC.1398.110).

Study tools

MACS classifies the child based on his ability to ma-
nipulate objects and the degree of need for assistance or
adaptations to perform manual tasks in daily life, where
“level 17 is the best manual ability and “level 5” is the
lack of manual ability. MACS shows the presence of ac-
tive hand function in the child. This scale was translated
and validated by Riahi et al. in 2013 [13]. MACS, short
form, classifies how children with cerebral palsy 1-4 years
old use their hands to control objects in daily life [12].

EDACS describes the functional ability to eat and drink
in children with cerebral palsy from the age of 3 years.
EDACS has identified key components of safety (prob-
ability of choking or aspiration) and efficiency (time spent
relative to peer group and loss of food and fluids from the
mouth) associated with limitations in oral skills required
for biting, chewing, and swallowing. The level of assis-
tance needed at mealtime is described on a separate scale.
The five distinct ability levels include information about
the ability to bite, chew, and swallow, the type of food and
fluid administered, respiratory changes associated with
eating and or drinking, and the potential for choking and
aspiration hazards [14]. This system was translated and
validated by Riahi et al. in 2016 [6].

GMFCS is an observational standard classification sys-
tem such that level 1 indicates “maximum independence”
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and level 5 “minimum independence” in function. This
scale is widely used and it was translated and validated in
Iran by Dehghan et al. in 2018 [15].

CFCS emphasizes the importance of understanding and
receiving what is said, in other words, the ability to ex-
press and send a message. It was translated and validated
by Soleimani et al. in 2013 [10].

Data analysis experience
The Spearman correlation analysis was used to check

the relationship between systems. A correlation coefficient
less than 0.2 was considered weak, between 0.2-0.4 “rela-

Table 1. Performance classification of participating children
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tively weak,” 0.4-0.6 “moderate,” 0.6-0.8 “good,” and 0.8-
1 “very good.” Children who were not in the age group of
the desired classification system were not included in the
data analysis; for example, in the case of the classification
system of the ability to eat and drink, children under three
years old were not included in the data analysis.

Results

In the current study, there were 154 participants
(Mean£SD 49.45432.22 months). Of these, 87(56.5%)
were boys, and 67(43.5%) were gitls. Information about
children’s classes based on performance levels is pre-
sented in Table 1. According to the GMFCS, the high-

Classification of Performance (Level)

No. (%)

GMFCS

MACS

EDACS

CFCS

13(8.4)
48(31.2)
30(19.5)
40(26.0)
23(14.9)
20(13.0)
44(28.6)
34(22.1)
32(20.8)
24(15.6)
30(26.1)
34(29.6)
23(20.0)
23(20.0)

5(4.3)
25(18.4)
25(18.4)
22(16.2)
32(23.5)

32(23.5)
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Abbreviations: GMFCS: Gross motor function classification system; MACS: Manual ability classification function; CFCS: Com-

munication function classification system; EDACS: Eating and drinking ability classification system.
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Table 2. Distribution of levels based on all systems

Systems Level | Level Il Level lll Level IV Level V Total
I 3 10 4 3 0 20
Il 9 23 9 3 0 44
MACS 1] 1 11 10 10 2 34
I\ 0 4 4 18 6 32
Vv 0 0 3 6 15 24
Total 13 48 30 40 23 154
[ 9 11 7 2 1 30
Il 4 12 7 8 3 34
§ EDACS 1} 0 7 2 12 2 23
g \Y 0 0 5 7 11 23
Vv 0 0 1 2 2 5
Total 13 30 22 31 19 115
| 6 13 3 2 1 25
I 4 10 9 2 0 25
CFCS 1]l 1 11 5 3 2 22
v 1 6 6 10 9 32
\Y 1 2 2 17 10 32
Total 13 42 25 34 22 136
| I 1] v Vv
| 9 9 5 2 0 25
Il 4 15 3 3 0 25
CFCS
1] 4 8 3 5 2 22
v 1 7 10 8 6 32
\Y 1 3 7 9 12 32
3
<§t Total 19 42 28 27 20 136
| 12 11 4 2 1 30
Il 4 17 8 3 2 34
EDACS I 0 4 8 9 2 23
\Y 0 0 3 10 10 23
\Y 0 1 1 0 3 5
Total 16 33 24 24 18 115
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Systems Level | Level Il Level IlI Level IV Level V Total
| I LI} I\ Vv
| 15 1 3 0 0 19
Il 5 11 3 2 0 21
3 CFCS
<D( 1] 5 11 1 1 0 18
w
1\ 3 7 7 7 2 26
\Y 2 4 9 13 3 31
Total 30 34 23 23 5 115
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Abbreviations: GMFCS: Gross motor function classification system; MACS: Manual ability classification function; CFCS: Com-
munication function classification system; EDACS: Eating and drinking ability classification system.

est distribution percentage was 31.2% and 26% in levels
II and IV, respectively. In other words, more than 57%
of children belong to these two levels. According to the
MACS, the highest percentages were distributed in levels
IL, 11, and IV at 28.6%, 22.1%, and 20.8%, respectively.
In other words, more than 70% of children belong to these
three levels.

According to the classification system, the ability to
eat and drink was almost equally distributed in all levels,
except for level V with 4.3%, which had the lowest per-
centage. According to the CFCS, the highest percentage
distribution was 23.5% in levels V and IV.

Information related to the distribution of levels based
on GMFCS, MACS, EDACS, and CFCS is presented
in Table 2. In terms of numbers, the highest number in
the MACS belonged to level II. According to the Table
2, most of these children are at level II of the GMFCS.
The same is true for level IV children. Information related
to the distribution of levels based on the MACS and the

Table 3. Correlation between all classification systems

CFCS and the EDACS and the distribution of levels based
on the EDACS and the CFCS is provided in Table 2.

The relationship between the GMFCS, MACS, CFCS,
and EDACS is presented in Table 3. A significant asso-
ciation was observed in all cases when examining the re-
lationship between functional systems (MACS and GM-
FCS r=0.672; CFCS and GMFCS r=0.581; EDACS and
GMECS r=0.593; CFCS and MACS r=0.555; EDACS
and MACS r=0.664; EDACS and CFCS, r=0.547)
(P<0.01).

Discussion

In the current study, a good and significant correlation
was reported between the classification system of the
GMFCS and the MACS in children with cerebral palsy,
which was in line with several studies, including the study
of Oskoui et al. [16]. In 2007, Carnahan et al. investigated
the relationship between GMFCS and MACS in children
with cerebral palsy. They found a weak overall correla-
tion between GMFCS and MACS. However, different

Systems GMFCS GMFCS GMFCS GMFCS
GMFCS 1
MACS 0.672
CFCS 0.581 0.555 1
EDACS 0.593 0.644 0.547 1
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Abbreviations: GMFCS: Gross motor function classification system; MACS: Manual ability classification function; CFCS: Com-
munication function classification system; EDACS: Eating and drinking ability classification system.
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associations between GMFCS and MACS were found in
different diagnostic subgroups [17]. In 2012, Heidecker
et al. first compared three measures of performance, i.e.
GMEFCS, CFCS, and MACS in a population of 222 chil-
dren with cerebral palsy. They identified a close relation-
ship between GMFCS and MACS levels in children with
cerebral palsy, hemiplegia, and quadriplegia. Still, this
relationship was stronger in the subgroup of children with
quadriplegia, possibly due to more extensive brain dam-
age, which involves the hands, trunk, and legs [18].

In the current study, a moderate and significant relation-
ship between the classification system of the GMFCS and
the CFCS of children with cerebral palsy was reported,
which was in line with several studies. Also, in the study
of Weir et al., the skill reported in the ability to eat in small
children with cerebral palsy between the ages of 1 year
and 6 months to 3 years had a significant relationship with
gross motor performance abilities [19]. Kalis et al. stud-
ied 166 children with cerebral palsy, classified at levels V
and IV of the GMFCS. They found that children at level V
had more severe swallowing disorders and required dietary
restrictions, using swallowing strategies, and depended on
others for nutrition [20]. Weir et al. also found that chil-
dren with 3 or 4 limbs affected had a significantly lower
ability to consume ground/rough, chunky/bulky foods and
any food with any texture than children with 1 or 2 limbs
affected. Those with bilateral distribution also show poorer
performance in chunky/bulky foods and other foods than
those with unilateral distribution [19]. Weir et al. also ob-
served that children at levels V and IV of the GMFCS per-
formed worse compared to children at level I of the GM-
FCS (mushy, ground/rough, lumpy/bulky), While children
in levels II and III had difficulty in consuming chunky/
bulky foods compared to those classified in level I[19].

Himmelman et al. investigated the ability to commu-
nicate in cerebral palsy and concluded that the CFCS
was related to the GMFCS and the MACS and cognitive
function [22]. In 2017, Margarita et al. investigated the
autocorrelation between the GMFCS and the CFCS in
children with cerebral palsy. They concluded that GM-
FCS and CFCS in all samples had a moderate correlation
at all levels [3]. The result of Margareta et al.’s study, i.e.
a significant correlation, was contrary to the survey con-
ducted by Killian et al. on 49 children with cerebral palsy
who were selected from a special school for children with
complex disabilities [8]. Killian et al.’s previous study did
not show a significant correlation and the GMFCS. The
conflict and inconsistency between the results are prob-
ably due to the different conditions of the studies.
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Conclusion

In the present study, there is a moderate and significant
relationship between the MACS and the EDACS, the
MACS and the CFCS, and the CFCS and the EDACS
in children with cerebral palsy. In the study of Heidecker
et al., a moderate correlation was reported between the
MACS and the CFCS [18]. These studies are comparable
as children with more limitations in motor performance
show more limitations in other performance classification
systems [23].
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1. International Classification of Function(ICF)

2. World Health Organization (WHO)

3. Gross Motor Function Classification System (GMFCS)

4. Manual Ability Classification Function (MACS)

5. Eating and Drinking Ability Classification System (EDACS)
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