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Abstract

Background: Upper limb function can be correlated with the self-assessment of children with hemiplegic cerebral palsy.
Objectives: This study aimed to determine the correlation between fine motor skills and occupational self-assessment in children
with hemiplegic cerebral palsy.

Methods: Fifty patients aged 8 - 13 with hemiplegic cerebral palsy, who had 1 of 3 levels (I to III) of hand skills based on the manual
ability classification system (MACS), were selected. The Bruininks-Oseretsky Test of Motor Proficiency (BOTMP) Questionnaire for the
motor skills and Child Occupational Self-assessment (COSA) Questionnaire were given to participants. The Spearman correlation
coefficient at a significance level of 0.05 was used to determine the relationship between the variables.

Results: The mean and SD of occupational self-assessment and its subscales (i.e., occupational value and competence) at different
levels of hand dysfunction (I - III) were 115.68 = 14.04, 54.70 * 8.83, and 60.98 =& 5.69, respectively. The mean and SD of fine motor
skills and its subscales (i.e., visual-motor control, response speed, and upper-limb speed) and dexterity at different levels of hand
dysfunction were 70.44 % 14.76, 4.04 & 2.44, 33.70 +£ 6.19, and 32.70 % 7.07, respectively. The spearman correlation showed a sig-
nificant relationship between fine motor skills of hand and its subscales with occupational self-assessment and its subscales (P <
0.05).

Conclusions: The findings showed that to improve occupational self-assessment of cerebral palsy children, special attention should
be paid to progress the function of the upper extremity through occupational therapy interventions. It can lead to improved quality
of life, strong sense of self-efficacy, and greater independence.

Keywords: Fine Motor Skills, Hand Function, Occupational Self-assessment, Cerebral Palsy, Hemiplegia

1. Background

Cerebral palsy is considered a non-progressive neu-
rodevelopmental disorder that begins in early life (1). Its
motor dysfunction is often associated with sensory impair-
ment, perception, cognition, communication, epilepsy, be-
havior, and secondary musculoskeletal conditions (1-3).
The prevalence of cerebral palsy is 1.2 per 1000 live births
around the world (4). One of the most common forms of
cerebral palsy is hemiplegic, with the prevalence of 1 per
1000 births (5), which is the most common cause of severe
motor impairment in childhood (6). Hemiplegia result-
ing from cerebral palsy is known as a sensorimotor prob-
lem affecting postural control (7), muscle coordination,
and movement (6). One of the most debilitating symp-
toms of hemiplegia, which may occur in more than 80%

of children suffering from cerebral palsy, is dysfunction
of the upper limbs, especially the arms and hands (8, 9).
They usually suffer from fine motor skill deficits, weak grip
strength, and decreased hand dexterity (10, 11).

Upper limb function in cerebral palsy plays a crucial
role in independence, quality of life (12), children’s partic-
ipation in their activities of daily living (ADLs) (13, 14), so-
cial interactions, and exchanging information with oth-
ers through non-verbal communication; in a way that
proper function and control can help express the con-
cepts and convey emotions (15). Hemiplegic cerebral palsy
causes problems with contraction, sensation, and muscu-
lar strength in the upper limbs, which its effective use of
muscles for reaching, grasping, releasing, and manipulat-
ing objects is often compromised (16, 17). It also creates
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problems with self-care, training, and fitness activities,
thereby affecting self-confidence, self-esteem, self-concept,
and quality of life (18-21). Self-concept involves awareness
of one’s own characteristics, such as understanding one’s
identity and evaluating one’s characteristics in relation to
others (such as general self-confidence or a sense of self-
worth and usefulness) (22). In other words, it affects chil-
dren’s self-image and self-assessment (23). Any difficulty
with self-concept in hemiplegic cerebral palsy can affect
their health, performance, and quality of life (19, 20, 22-25).
On the other hand, there are several treatments to improve
the hand function of these children, and finding the most
appropriate treatment requires considering 3 criteria: (1)
technical results; (2) how treatment affects homework and
its role in the child’s life; and (3) the degree of patient self-
satisfaction. Despite the therapists’ great attention to the
first 2 criteria for determining the appropriate treatment
method, the third criterion has not received much atten-
tion from therapists (26).

Some systematic reviews have been conducted on the
self-evaluation and self-conceptin cerebral palsy. For exam-
ple, Roostaei et al. evaluated the relationship between self-
evaluation and functional motor status in cerebral palsy
children, showing that despite a significant relationship
between those outcomes in people with cerebral palsy, no
relationship was found between functional motor status
and self-concept in these children (27). In addition, other
reviews have stated that the self-concept of these children
was significantly decreased compared to healthy children
(24, 28). Another study indicated that the self-concept in
cerebral palsy was not related to their motor functions
(29), or there was no difference in self-confidence between
healthy children and those with cerebral palsy (30, 31).
Based on the difference in the results of various studies in
terms of self-assessment and motor function for individ-
uals with cerebral palsy, more studies are needed due to
the importance of these variables in the process of evalu-
ation and treatment of these children. The use of struc-
tured evaluations based on a client-centered framework
has been proposed as a solution for further participation
in treatment (32). In this regard, the child occupational
self-assessment (COSA) Scale is an appropriate tool to as-
sess clients’ perceptions, give them a role in identifying
goals and treatment strategies, and also measure changes
in the results of clients’ self-reports (33). Due to cultural di-
versity in the levels of self-concept, it is not possible to use
the findings of other societies for Iranian culture (34).

2. Objectives

In the present study, we examined the correlation be-
tween fine motor skills and occupational self-assessment
in 8 to 13-year-old children with hemiplegic cerebral palsy.

3. Methods

3.1. Participants

In this cross-sectional study, an available statistical
sample was selected from 8 to 13-year-old children suffer-
ing from hemiplegic cerebral palsy referred to occupa-
tional therapy centers and schools for physically impaired
students in Tehran. Due to the lack of a similar study and
the uncertainty of the correlation coefficient, the sample
size was determined after a pilot study on 12 children. After
determining the correlation coefficient of the pilot study,
the following formula was used to calculate the sample
size. This calculation showed that 50 participants were re-
quired to achieve 80% power for the present study.
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Inclusion criteria were subjects diagnosed with right
or left hemiplegic cerebral palsy in the age range of 8 to 13
years and with hand dysfunction diagnosed by a pediatric
neurologist, cognitive level estimation using the SPARCLE
cognitive test to determine the ability to perform tests by
the child (35), and having 1 of 3 levels (I - Ill) of the hand
motor according to the manual ability classification sys-
tem (MACS) (36). Exclusion criteria were unwillingness to
participate in the study, a history of surgery and Botox in-
jections in an individual’s hand during the last 6 months
according to family reports and medical records, partici-
pation in similar research during the last 6 months to pre-
vent the learning phenomenon, obvious deformity in the
upper extremities, defects in the range of motion of up-
per limb joints that forced children to require special aids
in carrying out their ADLs, and levels 4 and 5 of the MACS
classification. This study was approved by the Ethics Com-
mittee of Shahid Beheshti University of Medical Sciences
(IR.SBMU.RETECH.REC.1400.218).

3.2. Procedure

First, we referred to the medical centers providing re-
habilitation services for individuals with cerebral palsy;
these medical centers were approved by the Organization
of the Medical System of the Islamic Republic of Iran.
For sampling based on the inclusion and exclusion cri-
teria, children’s parents with hemiplegic cerebral palsy
were contacted. Then, with the cooperation of the occupa-
tional therapists of these centers, statistical samples were
selected. Children’s parents qualified to participate in the
project were informed of the research objectives and tests
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performed on their children, and then their written con-
sent was obtained. A questionnaire completed by the eval-
uator was used to collect the required demographic infor-
mation such as age, sex, affected side, and MACS levels of
hand skills.

First, the Bruininks-Oseretsky Test of Motor Proficiency
(BOTMP) was performed for participants in the “fine motor
skills” part of the study by an occupational therapist who
had 5 years of clinical experience and was unaware of the
study results. The examiner then provided a suitable envi-
ronment for children to perform the COSA test. The exam-
iner was also available to the children to answer their ques-
tions atall stages. If the child became tired, nervous, fright-
ened, upset, or distracted, the test would have been inter-
rupted or stopped to be completed at another time. After
administering the COSA questionnaire, the results were in-
terpreted by reviewing the answers with the child and dis-
cussing their thoughts on each point.

3.3. Data Collection Tools

The following tools were used to gather data. The de-
mographic questionnaire included age, sex, affected side,
and MACS levels of hand skills.

3.3.1. COSA Questionnaire

This questionnaire is a client-directed assessment tool
torecord children’sand adolescents’ perceptions concern-
ing their occupational competence and the importance of
ADLs (33). This self-rating design allows clients to record
their understanding of occupational competence and val-
ues using simple visual and linguistic cues. Sattari et al.
indicated that the Persian version of COSA (21-item) had a
good construct validity in terms of attention-deficit hyper-
activity disorder (ADHD) in Iran (37). In this questionnaire,
eachitemis scored with 2 scales for competence and values
in a 4-point range. The scoring range on the competence
scale includes 1 (very difficult for me to do), 2 (it is a little
difficult for me to do), 3 (it is not difficult for me to do),and
4 (Idoitvery well). On the value scale, itincludes 1 (It is not
very important to me), 2 (it is important to me), 3 (it is very
important to me), and 4 (it is most important to me). The
average test duration is between 20 and 45 minutes (38).

3.3.2. BOTMP

This test is a set of tests that assesses the motor skills of
children aged 4.5 to 14.5 years. The reliability and validity
of this test in Iran have been considered on middle school
students with a coefficient of 0.78 (39). The complete set
of this test consists of 8 subtests (consisting of 46 separate
sections), which assess motor skills or gross and fine mo-
tor disorders (40). In this study, the fine motor skills sec-
tion of BOTMP was used, which has 17 items: 1 item eval-
uates the response speed, 8 items evaluate the control of
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visual-motor skills, and 8 items evaluate the upper limb
speed (hand) and dexterity. For this study, the relationship
between these 3 categories of items with occupational self-
assessment indices was evaluated in hemiplegic patients.

3.4. Data Analysis

Mean, SD, minimum, and maximum were used to de-
scribe the data. Due to the ranking of the data, the Spear-
man correlation statistical index was utilized to determine
the relationship between the variables. The significance
level for all analyses was 0.05. Data analysis was performed
using SPSS version 22 (SPSS Inc, Chicago, 111, USA).

4. Results

In this study, 50 children aged 10 + 1.5 years with hemi-
plegic cerebral palsy were evaluated based on their demo-
graphic characteristics (Table 1). According to the BOTMP
questionnaire, the mean and SD of scores related to fine
motor skills and its subscales (including motor response,
visual-motor control,and the upper limb speed and dexter-
ity of individuals with hemiplegic cerebral palsy) are pre-
sented in Table 2.

Table 1. Demographic Characteristics of Patients

Variables No. (%)
Gender
Female 21(42)
Male 29(58)
Age(y)
8-9 15(30)
9-10 4(8)
10-11 14 (28)
1-12 10 (20)
12-13 7(14)
Affected side
Right 31(62)
Left 19(38)
MACS Levels of hand skills classification
Level I 24 (48)
Level II 14 (28)
Level III 12 (24)

Table 3 demonstrates a significant correlation between
subscales of fine motor skills (visual-motor control, motor
response speed, upper limb speed, and dexterity) with the
score of occupational value and competence at different
levels (P < 0.05). The highest significant correlation (80%)
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Table 2. Scores of Occupational Self-assessment Questionnaires and Bruininks-Oseretsky of Motor Proficiency

Questionnaires and Variables Minimum Maximum Mean =+ SD
Scales of Child Occupational Self-assessment
Questionnaire
Competence 51 73 60.98 £ 5.69
Values 40 7 54.70 £ 8.83
Self-assessment (total) 91 141 115.68 £ 14.04
Bruininks-Oseretsky Test of Motor Proficiency
Response speed 0 8 4.04 +2.44
Visual-motor control 24 45 7033 + 6.19
Upper limb speed and dexterity 20 48 32.70 £+ 7.07
Fine motor skills (total) 24 53 37.74 - 8.44

was obtained between the upper limb speed and dexterity
with occupational competence at MACS level I (P < 0.001),
and the lowest value (23.7%) was between visual-motor con-
trol and occupational competence at MACS level III (P =
0.045). Also, there was a higher correlation between the
upper limb speed and dexterity and occupational compe-
tence (correlation coefficient: 80%, P < 0.001) compared
to the occupational value (correlation coefficient: 74%, P <
0.001) at MACS level I. Motor response speed (level I correla-
tion coefficient: 71%, P < 0.001), upper limb speed and dex-
terity (level I correlation coefficient: 80%, P < 0.001) had
a higher correlation rate in occupational adequacy com-
pared to the occupational value at MACS level I, but the
visual-motor control had a higher correlation at different
levels of the occupational value (level I: 66%, P < 0.001; level
II: 58%, P= 0.076; and level III: 36%, P = 0.024) than the occu-
pational competence.

5. Discussion

The current study investigated the correlation be-
tween fine motor skills and occupational self-assessment
in children with hemiplegic cerebral palsy aged 8 - 13.
Based on the findings, the factors of upper limb function
at levels I to III of the MACS classification system indi-
cated a significant relationship between fine motor skills
(including visual-motor control, motor response speed,
upper limb speed, and dexterity) with occupational self-
assessment (occupational value and occupational compe-
tence). This means that the higher the level of MACS and
the better the fine motor skills of children with hemiplegic
cerebral palsy, the better they evaluate themselves (in both
occupational value and competence).

To compare and interpret the research findings, Ziebell
et al. indicated that hand functions (e.g., fine movement
and dexterity) have a significant positive correlation with
fine motor competence among spastic diplegia children.

Thus, these children with a lower level of physical skills
have a lower self-competence. These findings agreed with
the findings of our study with the difference that our par-
ticipations were children with hemiplegic cerebral palsy
(41). Moreover, other studies have also investigated the re-
lationship between a gross motor function with different
self-related areas in cerebral palsy people who had differ-
ent levels of functional status. In all of these studies, it
was stated that cerebral palsy individuals with better func-
tional status had higher self-esteem (21, 42), self-worth (43),
or self-perception (41).

A comparison of the correlation of fine motor skills
with occupational value and competence showed that fine
motor skills were more related to the subscale of occu-
pational competence. Since the value dimension in the
occupational model depends on various factors, environ-
mental factors (such as the type of family attitude toward
the child) may affect this dimension of self-assessment.
Among the factors related to fine motor skills, upper limb
speed and dexterity demonstrated the strongest correla-
tion with occupational self-assessment and components
of occupational competence and value. Also, comparing
these 2 components and their correlation with the upper
limb speed and dexterity, the findings indicated that occu-
pational adequacy had a higher correlation with the upper
limb speed and dexterity. These 2 variables and their com-
ponents in ADLs and the school and community environ-
ment are very important for these children. Therefore, it
may be supposed that upper limb speed and dexterity have
a strong correlation with occupational value and compe-
tence. On the other hand, Gannotti et al. stated that mo-
bility for adults with cerebral palsy in ADLs scored by the
functional independence measure (FIM) is not related to
their self-concept (44); this discrepancy is due to the differ-
ent samples of our study.

Comparing the 2 components of self-assessment (occu-
pational value and competence)in cerebral palsy children,
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Table 3. Distribution of Correlation Values Between Manual Ability Classification System Levels and Response Speed, Visual-Motor Control, and Upper Limb Speed Agility and

Dexterity at Different Levels

Variables and MACS Level Correlation Coefficient P Value
Motor response speed and occupational value

Level I 0.68 0.000

Level II 0.56 0.003

Level 1l 0.39 0.035
Motor response speed and occupational competence

Level I 0.71 0.000

Level II 0.53 0.050

Level III 0.42 0.025
Visual-motor control and occupational value

Level I 0.66 0.001

Level II 0.58 0.076

Level III 036 0.024
Visual-motor control and occupational competence

Level I 0.53 0.004

Level II 0.45 0.041

Level III 0.23 0.045
The upper limb speed and dexterity and occupational value

Level I 0.74 0.000

Level II 0.71 0.032

Level III 0.56 0.011
The upper limb speed and dexterity and occupational competence

Level I 0.80 0.000

Level II 0.77 0.007

Level IlI 0.49 0.025

the findings revealed that the average occupational com-
petence scores were higher than the occupational value
scores. This means that competence and ability to perform
their ADLs and school homework were at an acceptable
level, but their understanding of the value of these activi-
ties was low. For example, although the child has the neces-
sary competence and efficiency in dressing, he/she has lit-
tle understanding of the value and sense of independence
in doing so.

A cross-sectional study design, small number of sam-
ples, and available sampling methodology are some lim-
itations of the present study, making the results non-
generalizable to all children of cerebral palsy. Therefore,
for a deeper understanding of the effect of self-assessment
on these children, it is suggested that future studies with
larger sample sizes, random sampling methodology, level
of children’s education, and statistical regression tests be
performed to determine the role of these factors.
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5.1. Conclusions

Findings showed that to improve occupational self-
assessment of cerebral palsy children, special attention
should be paid to progress the function of the upper ex-
tremity through occupational therapy interventions. Fa-
cilitating the upper limb function of these children can
lead to improved quality of life, strong sense of self-efficacy,
and greater independence.
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