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Abstract
Objective: The aim of this study was to evaluate the influence of hand function on the occupational performance of
playing for children with cerebral palsy. Methods. Twenty children with cerebral palsy took part in the study, of both genders,
aged 3–10 years, with motor abilities ranging from I to V and manual abilities from II to IV. Data were collected using the
Assessment of Ludic Behaviour before and after botulinum toxin was applied in the upper limbs to reduce spasticity. Results:
Significant differences were found between the scores before and after the application of botulinum toxin in relation to the total
Assessment of Ludic Behaviour score (p < 0.001), as well as in basic ludic interest (p = 0.003), basic ludic ability (p < 0.001),
ludic attitude (p = 0.008), and communication of needs and feelings (p = 0.025), except for general level of interest (p = 0.957).
Conclusions: The reduction of spasticity permits better handling of the play materials, which promotes the children’s
involvement in play situations.
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Introduction

Permanent disorders in the development of move-
ment present in children with cerebral palsy (CP)
interfere in their use of the hands, limiting the chil-
dren’s ability to maintain independence in daily activ-
ities, communication, and social contact (1). Motor
deficits in children with CP limit playing because of
accessibility barriers regarding toys, difficulties in
handling them, interpersonal relations, and environ-
mental conditions (2). These often result in a child
having limited experiences in the exploration of both
objects and their environment, thus having an impact
on play (3).

One obstacle to the functional development of chil-
dren with CP is the increase of muscular tonus, or
spasticity, which makes performing movements diffi-
cult, interfering directly in the positioning of the child,
hampering eating, hygiene, transfers, and walking,
and if left untreated, spasticity can cause disabilities,
contractions, deformities, rigidity, dislocations, and
pain (4). There are several forms of treatment for spas-
ticity. Botulinum neurotoxin type-A (BoNT-A) has
been used in association with other interventions in
the management of spasticity in children with CP for
almosttwodecades(5).TheactionofBoNT-Aworksby
inhibiting excessive involuntary muscular contractions
and facilitates the execution of movements, supporting
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the agonist muscle’s activity and reducing muscle tone
and regulatory circuits of the antagonist muscle (6,7).
In children with CP, the patterns of gripping and

adjusting an object in the hands may be insufficient or
inadequate to handle toys, which may hinder or limit
the play interactions of these children (8). A BoNT-A
injection into the upper limb reduces muscle tone
without causing significant weakness and improves
the range of joint motion and some aspects of func-
tioning, such as the ability to initiate movement in the
arm or hand (9,10). The decrease of spasticity could
then facilitate handling toy materials and improve the
play behavior in children with CP.
Little research has been done on the relationship

between children’s motor performance abilities and
results of children’s motor skills (11). Frequently,
children with CP are assessed only for their motor
skills, but it would be very useful to know whether the
improvement in handling play materials, after reduc-
tion of spasticity, promotes better play behavior. The
aim of this study was to evaluate the influence of hand
function on the occupational performance of playing
in children with CP, due to spasticity reduction after
BoNT-A injection.

Material and methods

This is an applied, non-experimental, cross-sectional,
quantitative and descriptive, pre- and post-assessment
study, with the purpose of assessing the influence of
hand function on the play behavior of children with
CP.

Participants

Twenty children with CP, of both genders, 3–10 years
old, who were under follow-up at the neurological
service of a university hospital in the interior of São
Paulo, Brazil took part. The inclusion criteria were:
being under the care of this neurological service,
receiving BoNT-A (Dysport�) in the upper limbs
and understanding simple instructions. All children
participated in weekly occupational therapy and
physiotherapy sessions.

Instruments

The Assessment of Ludic Behaviour (ALB) was
employed (8). It involves five domains: general level
of interest, basic ludic interest, basic ludic ability,
ludic attitude, and communication of needs and feel-
ings. Through a playful context, this instrument
allows the assessor to observe, during play behavior,
the ways in which children communicate feelings
(phrases, words, gestures, sounds), elements of the
play attitude (pleasure, spontaneity, passion for

challenge, curiosity, sense of humor, initiative
observed occasionally or often), of interest (high
interest, medium, or non-expressed interest), and a
child’s ability to handle a given object (able to handle
it alone, with help, or unable). This assessment was
cross-culturally adapted for the Brazilian population
following the steps of translation, back translation,
and evaluation of both idiomatic and conceptual
semantic equivalence; afterwards, it was tested with
15 children with CP, showing that this version is valid
and reliable (12).
In the children’s general level of interest domain,

13 aspects related to adult, child, and sensorial envi-
ronment are observed; the assessor can score 0 (zero)
if the child does not demonstrate interest, 1 (one) if
the child demonstrates moderate interest, 2 (two) if
the child demonstrate strong interest, or NO when
this interest has not been observed, with a total
possible score of 26. In the basic ludic interest and
ability domains 33 and 38 aspects are observed,
respectively, related to actions with regard to objects
(pick up, hold or press an object, etc.) and space
(change position, maintain a sitting position, etc.),
and actions involving the use of objects (pick up a
glass, cube, marble; throw or catch a ball; use a pencil,
scissors, spoon, etc.) and space (move or carry an
object, open or close a door, etc.) and the assessor can
score using the same criteria, but is possible to specify
how the child accomplished the actions, which hand is
used, what is his/her difficulty, among other examples,
with the possibility of obtaining a total score of 66 and
76, respectively. In ludic attitude, six aspects are
observed that involve curiosity, initiative, sense of
humor, pleasure, enjoyment of challenges, and spon-
taneity; the assessor can score 0 if the child does not
demonstrate ludic attitude, 1 if the child demonstrates
sporadic ludic attitude, 2 if the child demonstrates
strong ludic attitude and the total possible score is 12.
In the communication of needs and feelings, eight aspects
are observed that involve needs – physiological, atten-
tion, and security; and feelings – dis/pleasure, sad-
ness, anger and fear; the assessor can score 0 if the
child does not demonstrate a reaction, 1 if the child
demonstrate his/her needs and feelings using facial
expressions; 2 if the child expresses his/her needs and
feelings by gestures; 3 if the child expresses his/her
needs and feelings by crying or making sounds; and
4 if the child expresses his/her needs and feelings
using words or sentences. The total score possible
is 32.

Materials

The protocol of application for this assessment does
not suggest specific materials; it is necessary not only
just to observe the child playing with different toys and

242 L. I. Pfeifer et al.

Sc
an

d 
J 

O
cc

up
 T

he
r 

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

Fa
cu

ld
ad

e 
D

e 
C

ie
nc

ia
s 

Fa
rm

ac
eu

tic
as

 D
e 

R
ib

re
ir

ao
 P

re
to

 o
n 

10
/2

1/
14

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



objects, but in this present research also to obtain
reliable data concerning the play of children. The toys
and objects used during the assessment were the same
in pre- and post-BoNT-A application and included:
hammer and pegs bench, Lego� blocks, miniature
cars, teddy bears, scissors, pencils, paper, plastic cup
with a screw-on lid, marbles, a plastic spoon, and
a miniature kitchen set. These materials were the
same for all participants. These materials were chosen
to involve the age range of children participating
in theresearch(3–10yearsold)and includedto facilitate
the evaluation of items inside the ALB, such as to grip,
to heap, to empty, to hit, to cut, to draw, to release
something, tactile and motor exploration, and pretend
play.

Data collection

This study was made in 2009 and 2010. The parti-
cipants were assessed in a private room in the ambu-
latory neurology infant’s section of the university
hospital in a city in the state of Sao Paulo (Brazil).
Two assessments using theALB took placewith each

child (AV1 andAV2). The assessment before the appli-
cationof botulinum toxin in theupper limbswasnamed
AV1 and, two months after the application, the chil-
dren’s play behavior was assessed once again; this was
named AV2. The defined time of two months between
each evaluation (pre- and post-BoNT-A application)
was based on the average time of botulinum toxin
efficacy, which has a present average duration of three
months (13).
In both evaluations (AV1 and AV2) using the ALB,

toys were offered to children within a play context
established during both data-collection sessions,
which made it possible to assess the children’s general
level of interest, their basic skills and the characteristics
of their attitudes.
Both assessments were carried out in a private

environment with reduced physical and auditory dis-
tractions to facilitate the implementation of the ALB.
Each child was assessed individually, and the parents
were invited to stay with the child, but were informed
that facilitating the child’s play was not allowed. The
assessment procedure was filmed and the camera was
positioned two meters away from the child in order to
register the whole assessment. Filming also allowed
the observation of play, as well as the evaluation of
inter-examiner reliability.
Child participants were classified by means of the

Gross Motor Function Classification System,
Expanded & Revised (GMFCS E & R) (14) in their
initial contact only, in order to identify their motor
levels and complement the topographic classification
of cerebral palsy. The parents were interviewed as to
how their children use their hands when handling

objects in daily activities, which allowed the classifi-
cation of all the children using the Manual Ability
Classification System (MACS) (15).

Data analysis

Because the Brazilian version of the ALB is a new
instrument, a reliability analysis was performed. Inter-
nal consistency was assessed using Cronbach’s alpha
coefficient of agreement (16). Inter-rater reliability
was measured using the weighted Kappa (17), com-
paring the ratings of two raters. Measurements of only
one of the raters, who had more experience in ALB
assessment, were used for the remainder of the anal-
ysis. Data relate to a small sample, with no evidence of
the scores adhering to a normal distribution, which
led to the use of non-parametrical analysis. Thus, to
assess whether there was a significant difference
between the average ALB scores before and after
BoNT-A, the Wilcoxon Signed Ranks test was
used. The level of significance was set at 0.05 for
all statistical tests. The correlation between the num-
ber of BoNT-A applications and the total score on the
ALB was analyzed using the Spearman correlation
test and the influence of median of BoNT-A appli-
cation and the score on the ALB was analyzed using
the Mann–Whitney test.

Ethical considerations

This study was approved by the Research Ethics
Committee at University of São Paulo at Ribeirão
Preto Medical School. The participants’ parents or
guardians were informed about the study and provided
written consent.

Results

The participant characteristics show that the sample is
heterogeneous. Among the 20 children assessed,
11 were female (55%) and nine were male (45%),
with a mean age of 6.6 years. As for the anatomical
distribution, 13 children had bilateral CP and seven
presented with unilateral CP. In relation to the motor
level, according to the GMFCS, six children (30%)
were level I, one child (5%) was level II, one (5%) level
III, seven children (35%) level IV, and five children
(25%) level V. In relation to MACS, six children were
classified level II (CP unilateral), six children level III
(CP bilateral), and six children level IV (CP bilateral),
as shown in Table I. Two children were less than four
years old, and therefore were not classified by MACS,
but one of them (P10) was wheelchair dependent (did
not push alone) and partially handled one limited
variable of objects when put in her hand, such as Lego�

blocks and sticks, remaining seated with the support
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Table I. Comparison of children’s total scores of ALB before and after BoNT-A application, at each motor level and dosage and muscle that
received BoNT-A.

Participant Age/year gender
BoNT-

Aapplication GMFCS MACS
Diagnosis
of CP Dosage and muscles

Total score
ABL Before
BoNT-A

Total score
ABL after
BoNT-A

P4 9 M 4th I II Unilateral PL (1.73 U/Kg);
EC (1.73 U/Kg);
FDS (2.6 U/Kg);
OP (1.15 U/Kg) ***

128 140

P11 3 M 1th I - Unilateral BRA** (4.54 U/Kg);
PT** (5.84 U/Kg)

136 142

P12 7 F 1th I II Unilateral BR (3.24 U/Kg);
BRA
(3.24 U/Kg); PT
(3.24 U/Kg)***

128 139

P18 5 F 1th I II Unilateral BRA (4 U/Kg);
OP (2.66 U/Kg)**

119 140

P19 5 M 6th I II Unilateral PT (3.5 U/Kg);
FC (3.5 U/Kg)**

134 143

P20 7 M 1th I II Unilateral PT (5 U/Kg);
BRA (6 U/Kg)**

128 145

P9 6 F 7th II /II Unilateral OP** (0.67 U/Kg);
PT** (3.05 U/Kg)

133 144

P6 9 M 9th III III Bilateral BR** (2.85 U/Kg);
BRA*** (2.85 U/
Kg);
PT*** (4.28 U/Kg)

185 203

P16 5 F 1th III III Bilateral BRA (2.22 U/Kg);
BR (2.22 U/Kg);
PT (3.70 U/Kg)***

132 134

P5 8 F 2th IV III Bilateral OP (1.81 U/Kg);
BRA (4.09 U/Kg);
BR (4.09 U/Kg);
PT (5.45 U/Kg) **

101 114

P7 9 M 6th IV III Bilateral FC (2 U/Kg);
BR (2 U/Kg);
PT (3 U/Kg)*

125 123

P8 7 M 1th IV IV Bilateral FC*** (6.86 U/kg) 94 111

P10 3 F 4th IV - Bilateral OP*** (2.22 U/Kg) 88 120

P13 5 F 3th IV IV Bilateral BRA** (4 U/Kg);
BR** (4 U/Kg);
PT** (5.33 U/Kg)

108 119

P14 7 F 6th IV IV Bilateral BRA* (2.96 U/Kg);
BR* (2.96 U/Kg);
PT* (3.33 U/Kg);
FC** (2.96 U/Kg);
OP** (0.74 U/Kg)

174 186

P1 9 F 1th V IV Bilateral BRA (1.76 U/Kg);
FC (1.76 U/Kg);
PT (2.64 U/Kg)*

142 148

P2 9 M 6th V III Bilateral BRA*** (2.14 U/
Kg); BR*** (2.14 U/
Kg);
FC*** (2.14 U/Kg);
PT*** (3.21 U/Kg)

71 74
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of others or in an adapted chair; the other participant
(P11) handled objects easily, except those that require
precision and speed, but had maintained his left
upper limb with elbow flexion tendency. As for the
intervention provided during this study, all these
children received BoNT-A at least in the upper limbs.
As regards the reliability of the ALB, specifically in

relation to internal consistency, a value of 0.83 was
found before the application and after the application
the value was 0.84. In relation to inter-rater reliability,
the weighted Kappa coefficient of agreement was used
and the results are shown in Table II.
Table III shows the statistical summary of means,

the standard deviations of the means, and 95% con-
fidence intervals, both before and after BoNT-A
applications, as well as a comparison of the children’s
mean scores in all areas of the ALB before and after
BoNT-A applications, using the Wilcoxon test.
Regarding the children’s general level of interest,

there was no significant difference between the aver-
age scores before and after BoNT-A applications with
i = 0.957. There was significant improvement in the
field basic ludic interest after reduction of spasticity
(p = 0.003), with 70% of the children scoring higher
on the second assessment; 25% of the children

maintained the same score, and only one participant
had a lower score on the second assessment, which
might have been influenced by the fact that the child
was sick that day.
Regarding basic ludic ability, 90% of the children

had higher scores on the second assessment, which
indicates that the reduction of spasticity has signifi-
cant influence in this area (p < 0.001). Only 10% of
the children maintained the same score on the first
and second assessments. For ludic attitude, 35% of the
children had higher scores on the second assessment.
The remaining 65% maintained the same scores.
There was a significant difference in ludic attitude
(p = 0.008) before and after BoNT-A applications.
In the assessment of communication of needs and

feelings, the same score for the first and second assess-
ments was observed in 75% of the children; 25% of
the children, however, obtained lower scores on the
second evaluation. A high score can be obtained in
this domain if the child uses negative expressions,
such as grimaces, screams, or crying, to demonstrate
fear or to show dislike of some unfamiliar person or
place. A significant difference was observed (p =
0.025), being influenced by the context before the
BoNT-A application.

Table I. (Continued).

Participant Age/year gender
BoNT-

Aapplication GMFCS MACS
Diagnosis
of CP Dosage and muscles

Total score
ABL Before
BoNT-A

Total score
ABL after
BoNT-A

P3 9 F 8th V IV Bilateral RF*(6.81 U/Kg);
BR* (2.72 U/Kg);
FC** (2.72 U/Kg);
FDS** (2.72 U/Kg)

101 126

P15 6 M 1th V III Bilateral BR*** (2.6 U/Kg) 119 133

P17 5 F 5th V IV Bilateral BRA*** (4.8 U/Kg);
FC*** (4.8 U/Kg);
OP*** (1.56 U/Kg)

76 75

Notes: Muscles abbreviations: BRA = brachialis; FC = flexor carpi; PT = pronador teres; BR = brachioradialis; FDS = flexor digitorum
superficiales; OP = opponens pollicis; EC = extensor carpi; PL = palmaris longus. Body side of BoNT-A application: * = bilateral; ** = left;
*** = right.

Table II. Inter-examiner reliability: Percentage agreement and Kappa coefficients.

Before application After application

Item % agreement Kappa p % agreement Kappa p

General level of Interest 99.6 0.948 < 0.001 100.0 1.000 < 0.001

Basic ludic interest 99.7 0.985 < 0.001 99.8 0.990 < 0.001

Basic ludic abilities 99.7 0.983 < 0.001 99.7 0.983 < 0.001

Ludic attitude 100.0 1.000 < 0.001 100.0 1.000 < 0.001

Communication of needs and feelings 100.0 1.000 < 0.001 100.0 1.000 < 0.001
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All children received BoNT-A applications in the
upper limb muscles (inclusion criterion). The muscles
in which the children received botulinum toxin were
more frequently pronator teres (65% of children), bra-
chialis (60% of children), and brachioradialis (50% of
children). This study did not statistically analyze the
relationship between muscles that received BoNT-A
and ALB total scores because the sample was hetero-
geneousandnotbig enough,andbecause theaimwas to

analyze the hand function of children during the play
action.
By adding up all domain scores, it is possible to

obtain the total ALB score. When comparing the total
score before and after BoNT-A of each participant,
90% of them presented play improvement in the
second assessment, independently of which muscles
BoNT-A was applied to and their respective dosages,
as can be seen in Table I.

Table IV. Comparison of scores of children in all domains of the Assessment of Ludic Behaviour (ABL) before and after application of
botulinum toxin through Wilcoxon Signed Ranks test, at each level of MACS.

Average scores

MACS Item Before After
Wilcoxon
Test (p) Conclusion

II

General level of interest 12.0 12.0 n.a. -

Basic ludic interest 58.3 61.5 0.05 Scores After = Before

Basic ludic ability 40.8 51.0 0.03 Scores After > Before

Ludic attitude 9.2 9.3 0.32 Scores After = Before

Communication of needs and feelings 8.0 8.0 n.a. -

All items 25.7 28.4 < 0.01 Scores After > Before

III

General level of interest 11.3 11.3 1.00 Scores After = Before

Basic ludic interest 54.54 55.3 0.49 Scores After = Before

Basic ludic ability 40.2 47.7 0.07 Scores After = Before

Ludic attitude 6.5 6.8 0.15 Scores After = Before

Communication of needs and feelings 10.0 8.7 0.16 Scores After = Before

All items 24.5 26.0 0.20 Scores After = Before

IV

General level of interest 12.0 11.8 0.89 Scores After = Before

Basic ludic interest 58.2 61.8 0.07 Scores After = Before

Basic ludic ability 34.5 43.4 0.03 Scores After > Before

Ludic attitude 4.5 5.2 0.08 Scores After = Before

Communication of needs and feelings 6.7 5.3 0.16 Scores After = Before

All items 23.2 25.5 0.02 Scores After > Before

Note: n.a.: test is not applicable – all the scores are equal.

Table III. Comparison of mean scores of children in all domains of the ALB before and after BoNT-A application.

Before application After application

Item Mean SD
95% confidence

interval Mean SD
95% confidence

interval
Wilcoxon
test (p) Conclusion

General level of Interest 11.8 0.29 11.2 12.4 11.7 0.16 11.4 12.1 0.957 Scores After = Before

Basic ludic interest 55.8 3.61 48.2 63.4 59.3 3.28 52.5 66.2 0.003 Scores After > Before

Basic ludic abilities 38.6 2.56 33.2 43.9 47.3 3.28 40.4 54.2 < 0.001 Scores After > Before

Ludic attitude 6.7 0.49 5.6 7.7 7.1 0.46 6.1 8.0 0.008 Scores After > Before

Communication of needs
and feelings

8.4 0.75 6.8 10.0 7.4 0.51 6.3 8.5 0.025 Scores After < Before

Total score ALB 121.1 6.38 107.73 134.46 132.9 6.63 119.06 146.83 < 0.001 Scores After > Before
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Significant differences were found in the statistical
analysis of all ALB items between the initial and the
final assessment with p < 0.001, which indicates the
influence of hand function on the play activity with
spasticity reduction after BoNT-A application, and,
consequently, on the play behavior of the children
with different levels of motor impairment due to
cerebral palsy, as observed in Table III.
Significant differences were found in the statistical

analysis of the instrument between the initial and the
final assessment of children classified with MACS
level II and IV, but this significance was not found
in children with MACS level III, as can be seen
in Table IV.
The number of BoNT-A applications varied

between 1 and 9 with a median of 3 applications.
The Spearman correlation between the number of
BoNT-A applications and scores on the first assess-
ments (p = 0.88), as well as the correlation between the
number of applications and the score differences
(p = 0.98), were very low and not significant. Further,
the children were placed in two groups, below and
above the median number of BoNT-A application,
then the Mann–Whitney test compared the scores on
the first assessment in each group, with results not
significant (p = 0.91). The same was true when com-
paring the score differences in each group below and
above the median number of BoNT-A applications
(p = 0.82).
Most children showed better play behavior after the

BoNT-A. While some could only manipulate objects
to explore their properties, others could improve the
use of the play materials functionally and yet others
could improve the use of the play materials in pretend
scenarios, as observed in Table V.

Data analysis and discussion

This study analyzed each participant individually,
according to the five dimensions proposed by the
ALB, and compared the influence of hand function
in play behavior of children with CP, due to spasticity
reduction after botulinum toxin application.
In relation to reliability analysis, the results related to

internal consistency before and after the BoNT-A
application indicated a very good level of consistency,
according to the criteria suggested by Nunnally and
Bernstein (18). The inter-rater reliability results assure
analmostperfect agreement,accordingto thecriteriaof
Landis and Koch (19), in both rounds. This informa-
tion guarantees the reliability of this study.
The analysis of the score before and after BoNT-A

application reveals that the reduction of spasticity did
not influence thehand function related to general level of
interest.This dimensionof theALBassesses the interest
of thechild inadults andotherchildren in relation to the

presence, actions, and communication (verbal and
non-verbal) of the children and their interest in senso-
rial environments, such as visual, tactile, vestibular,
auditory, and olfactory elements (12). This domain is
morerelated tosocialparticipationand interactionwith
peers that involves cognitive skills (3) than with motor
action.Thus, this could explain the limited influence of
spasticity reduction.
Basic ludic interest and ability assess the child’s

actions in relation to objects (press/release movement;
pick up, hold, hit, and release object) and space
(change position, maintain a sitting position, move
about and visually explore a new place) and how the
child uses objects and space (pick up a glass, marble,
cube; screw/unscrew; throw/catch balloon, ball; pile;
empty/fill; use a pencil, scissors, spoon; imagine in
play situation; express feeling; combine objects to
play, etc.) (12). In the present study, both domains
showed improvement in the hand function by reduc-
ing spasticity, with a significant difference.
Almost all child participants in this study showed a

better score in basic ludic ability with the reduction of
spasticity after BoNT-A application, in agreement
with the results obtained in several other studies
that identified a significant increase in the fundamen-
tal functional aspects of the hand (gripping and coor-
dination) after the application of type A botulinum
toxin in children with CP (20–23).
The upper limbmuscle function in the children who

received botulinum toxin more frequently displays
quick flexion and extension of elbow (brachialis); flex-
ionofelbow,pronationof forearm,andsupinationuntil
neutral point (brachioradialis); and pronation and
supinationof forearm(pronator teres)(24).Theactions
of these muscles are responsible for gripping, holding,
and handling. The decrease in the spasticity of these
muscles, then, could contribute to improve the
manipulation of objects. The study by Kennedy et al.
(11) indicates a significant correlation of children’s
motor skill performance with fine manual control
and manual coordination.
The assessment of the basic ludic interest may indi-

cate whether the child comprehends the principle of
the activity (cognitive aspect), even though he or she
may not be able to perform the activity (motor aspect)
(8). Overall, during the second assessment, the chil-
dren showed more interest in using their handicapped
limbs, where the botulinum toxin had been applied,
requiring fewer stimuli to use them during the games.
The present results suggest that, when the child has
greater capacity to handle the play materials, she/he
also has more interest in play. This could be explained
by Pfeifer et al. (3), who found in their research that
not all children with CP have difficulty in skills to
develop their play, initiate play ideas, and develop
stories using the toys in play scenes.
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The ludic attitude assesses the child’s characteristics
of curiosity, initiative, sense of humor, pleasure,
enjoyment of challenge, and spontaneity (8,12). In
this study, ludic attitude has increased in some chil-
dren and the results were significant. During play,

children express emotions, motivation, self-control,
curiosity, pleasure, and skill, providing clues to their
social partners, letting their imagination emerge and
using their sense of humor (25,26). These results
suggest that decrease in spasticity promotes the

Table V. Types of play behaviors noted after the reduction of spasticity by BoNT-A for each participant.

Performance

P1 Performed actions with less difficulty, and with less help from the researcher, was able to handle objects more easily during play,
performing better on the screwing and unscrewing movement

P2 Maintained difficulties in performing actions, needing help from the researcher and sometimes refusing to use the affected hand.
Maintained object handling characteristics during play, without significant performance changes

P3 Made movements with the upper left limb more effectively and with the upper right limb with less difficulty. Demonstrated
greater engagement in the active exploration of the toys, as well as in the discovery of their functions. Was able to handle objects
more easily during play, needing less help from the researcher

P4 Was able to seize, release, and hold objects (cube, ball, spoon) more effectively and with less help from the researcher

P5 Was able to hold, release, squeeze, and seize objects (pencil, scissors, ball, cup, and spoon) with less difficulty and with less help
from the researcher. In the reassessment, used pretend to imagine situations and express feelings

P6 Presented better performance in upper left limb, was able to seize a cube, a ball, use a pencil, and make screwing and unscrewing
movements. Was able to effectively make screwing and unscrewing movements with the upper right limb, cast and throw a ball,
use scissors, and imitate weaving movement

P7 Needed help from the researcher during both assessments but, during the reassessment, performed better to hammer and seize a
cup

P8 Was able to handle some objects (pencil and spoon) more easily during play, demonstrating greater interest and dedication in
actions

P9 Performed better on seizing, releasing, squeezing and holding a ball, stacking Lego� blocks, imitating weaving movement,
emptying and filling a cup with balls, using a spoon

P10 Was able to handle objects more easily and effectively during play, with less help from the researcher. Demonstrated greater
involvement in the active exploration of toys, as well as in the discovery of their functions

P11 Performed better on seizing and holding objects (ball) during play, demonstrating greater involvement and needing less help
from the researcher

P12 Performed better and was able to seize a ball, a cube, stack Lego� blocks, and imitate weaving movement more effectively

P13 Was able to handle objects more easily and effectively during play, such as seizing a cube, a ball, hammering, making screwing
and unscrewing movements, imitating weaving movement, using a pencil, and handling a spoon

P14 Performed better, mainly in the upper left limb, and was able to perform actions more effectively and without the researcher’s
help. Was able to handle objects more easily during play, such as seizing a cube, a ball, emptying and filling a cup, making
screwing and unscrewing movements, imitating weaving movement, and using a spoon

P15 Performed better on all actions assessed and was able to perform them more effectively and without the help of the researcher.
Was able to handle objects more easily during play, such as seizing a cube, a cup, a ball, emptying and filling a cup, making
screwing and unscrewing movements, stacking Lego� blocks, emptying and filling a cup, and using a spoon

P16 Was able to perform some actions more easily and without the help of the researcher, such as squeezing and releasing an object,
demonstrating greater confidence in the use of the right upper limb

P17 Experienced difficulty in making movements, needing help from the researcher during both evaluations. During the
reassessment, the child was ill

P18 Was able to handle objects more easily and effectively during play, such as tightening and releasing, seizing and holding an
object (a cube, a ball, a cup, a spoon), hammering, making screwing and unscrewing movements, using scissors, with less help
from the researcher and using the left upper limb more effectively

P19 Was able to handle objects more easily and effectively during play, such as tightening and releasing, seizing and holding an
object (a cube, a ball, a cup), stacking Lego� blocks, imitating weaving movement, making screwing and unscrewing
movements, using scissors and a pencil, with less help from the researcher and more frequently using the left upper limb

P20 Performed better on actions that involved seizing, squeezing, knocking, and releasing objects during play, demonstrating greater
ease and efficacy to hold a cup, a cube, stacking and handling Lego� blocks, making screwing and unscrewing movements, and
using a pencil and a spoon
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handling of toys, and that this increases the child’s
ludic attitude.
The communication of needs and feelings domain

assesses the needs (physiological, attention, and secu-
rity) and feelings (pleasure, displeasure, sadness,
anger, and fear) of children during play (8,12). The
results of this study show a significant difference, with
higher scores for AV1 compared with AV2; these
results may be due to the fact that the children were
afraid of the unknown situation of receiving a BoNT-A
injection; crying in the first assessment, which was not
observed during the second assessment, thus could
explain the lower score.
Overall, the assessed children expressed themselves

verbally with words and phrases. Even the children
with more serious motor impairment were capable of
using verbal communication to express themselves
during the assessment before the BoNT-A application
and no alterations were observed in the way the
children expressed themselves, which means that
this aspect was not influenced by hand function after
spasticity reduction.
The hand function influenced the significant dif-

ference found betweenMACS levels II and IV: on the
one hand, the ALB scores before and after BoNT-A
application; on the other, in the assessment of basic
ludic ability. These results could be explained by the
fact that the botulinum toxin applied in the upper
limbs improves the function and the handling of
objects (6), as well as the positioning and transferring
of objects, enabling children to acquire new hand
abilities (27). The limited time range of this study,
however, does not permit an understanding of why
this does not occur with MACS level III.
This study used a cross-sectional method, assessing

children at two different points of time and compared
each child with him/herself; it did not use control
groups and did not analyze the other therapies that
were occurring together with the BoNT-A. Although
all children were receiving weekly therapy interven-
tion, the therapy method and the frequencies (once,
twice, or three times a week) were not analyzed, which
could provide other information that contributes or
not to the improvement of each child.
Motor limitationmay decrease opportunities to play

and, therefore, children with CP with greater motor
limitations haddiminishedplay ability (3).Thepresent
study found improvement in children’s play behavior
(seeTable I, totalALBscores)after spasticity reduction
by BoNT-A application. The improvement in the play
behavior scoreswas foundacross the sample, except for
two children, suggesting that, when the involvement of
children with CP in play situations is facilitated (in this
case, handling play materials better, because the spas-
ticity was decreased), their occupational performance
of play could improve, which is vital for the children’s

growth and development of motor, cognitive, and
social skills.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are responsible
for the content and writing of the paper.

References

1. Rosenbaum P, Paneth N, Leviton A, Goldstein M, Bax M.
A report: The definition and classification of cerebral palsy
April 2006. Dev Med Child Neurol 2007;49:8–14.

2. Okimoto AM, Bundy A, Hanzlik J. Playfulness in children
with and without disability: Measurement and intervention.
Am J Occup Ther 2000;54:73–82.

3. Pfeifer LI, Pacciulio AM, Santos CA, Santos JL, Stagnitti KE.
Pretend play of children with cerebral palsy. Phys Occup Ther
Pediatr 2011;31:390–402.

4. Hoare BJ, Imms C, Rawicki HB, Carey L. Modified constraint-
induced movement therapy or bimanual occupational therapy
following injection of Botulinum toxin-A to improve bimanual
performance in young children with hemiplegic cerebral palsy:
A randomisedcontrolled trialmethodspaper.BMCNeurol 2010;
10:1–20.

5. Love SC, Novak I, Kentish M, Desloovere K, Heinen F,
Molenaers G, et al. Botulinum toxin assessment, intervention
and after-care for lower limb spasticity in children with cere-
bral palsy: international consensus statement. Eur J Neurol
2010;17:9–37.

6. Heinen F, Desloovere K, Schroeder AS, Berweck S,
Borggraefe I, Campenhout A, et al. The updated European
Consensus 2009 on the use of Botulinum toxin for children
with cerebral palsy. Eur J Paediatr Neurol 2010;14:45–66.

7. Park ES, Rha DW. Botulinum toxin type A injection for
management of upper limb spasticity in children with cerebral
palsy: A literature review. Yonsei Med J 2006;47:589–603.

8. Ferland F. Play, children with physical disabilities and occu-
pational therapy: The ludic model. Ottawa: University of
Ottawa Press; 1997.

9. Kawamura A, Lam-Damji S, Fehlings D. A randomized con-
trolled trial comparing botulinum toxin A dosage in the upper
extremity of children with spasticity. Dev Med Child Neurol
2007;49:331–7.

10. Russo RN, Crotty M, Miller MD, Murchland S, Flett P,
Haan E. Upper-limb botulinum toxin A injection and occu-
pational therapy in children with hemiplegic cerebral palsy
identified from a population register: A single-blind, random-
ized, controlled trial. Pediatrics 2007;119:1149–58.

11. Kennedy J, Brown T, Stagnitti K. Top-down and bottom-up
approaches to motor skill assessment of children: Are child-
report and parent-report perceptions predictive of children’s
performance-based assessment results? Scand J Occup Ther
2013;20:45–53.

12. SantAnna MMM, Blascovi-Assis SM, Magalhães LC. Adapa-
tação cross-cultural dos protocolos de avaliação do modelo
lúdico [Cross-cultural adaptation of the assessment protocols
oftheModèleLudique].RevistadeTerapiaOcupacionaldaUSP
2008;19:34–47.

13. Santos LHC, Rodrigues DCB, Assis TRS, Bruck I. Effective
results with botulinum toxin in cerebral palsy. Pediatr Neurol
2011;44:357–63.

14. Palisano R, Rosenbaum P, Barlett D, Livingston M. Gross
motor function classification system expanded and revised.

Play behavior of children with cerebral palsy 249

Sc
an

d 
J 

O
cc

up
 T

he
r 

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

Fa
cu

ld
ad

e 
D

e 
C

ie
nc

ia
s 

Fa
rm

ac
eu

tic
as

 D
e 

R
ib

re
ir

ao
 P

re
to

 o
n 

10
/2

1/
14

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.

www.ncbi.nlm.nih.gov/pubmed/17370477?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17370477?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10686630?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10686630?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21574911?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20633177?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20633177?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20633177?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19914110?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19914110?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19914110?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17066503?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17066503?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17066503?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17489805?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17489805?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17489805?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17452491?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17452491?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17452491?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17452491?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22646685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22646685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22646685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22646685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22646685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21481744?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21481744?dopt=Abstract


Hamilton, ON: CanChild Centre for Childhood Disability
Research, McMaster University; 2007.

15. Eliasson AC, Krumlinde-Sundholm L, Rosblad B,
Beckung E, Arner M, Öhrvall AM, et al. The Manual Ability
Classification System (MACS) for children with cerebral
palsy: Scale development and evidence of validity and reli-
ability. Dev Med Child Neurol 2006;48:549–54.

16. Cronbach LJ. Coefficient alpha and the internal structure of
tests. Psychometrika 1951;16:297–334.

17. Cohen J. Weighted kappa: Nominal scale agreement with
provision for scaled disagreement or partial credit. Psychol
Bull 1968;70:213–20.

18. <book Nunnally JC, Bernstein IH. Psychometric theory. 3rd
ed. New York: McGraw-Hill; 1994.

19. Landis JR, Koch GG. The measurement of observer agree-
ment for categorical data. Biometrics 1977;33:159–74.

20. Chin TY, Graham HK. Botulinum toxin A in the manage-
ment of upper limb spasticity in cerebral palsy. Hand Clin
2003;19:591–600.

21. Wong V. Open-label study of botulinum toxin for upper limb
spasticity in cerebral palsy. J Child Neurol 2002;17:138–42.

22. Fehlings D, Rang M, Glazier J, Steele C. An evaluation of
botulinum-A toxin injections to improve upper extremity
function in children with hemiplegic cerebral palsy.
J Pediatr 2000;137:331–7.

23. Lowe K, Novak I, Cusick A. Repeat injection of botulinum
toxin A is safe and effective for upper limb movement and
function in children with cerebral palsy. Dev Med Child
Neurol 2007;49:823–9.

24. Kendall FP, McCreary EK, Provance PC, Rodgers MM,
Romani WA. Muscles: Testing and function, with posture
and pain. 5th ed. Baltimore: Williams & Wilkins; 2005.

25. Rigby P, Gaik S. Stability of playfulness across environmental
settings. Phys Occup Ther Pediatr 2007;27:27–43.

26. Lautamo T, Kottorp A, Salminen A. Play assessment for
group settings: A pilot study to construct an assessment
tool. Scand J Occup Ther 2005;12:136–44.

27. Santos TR, Pfeifer LI, Silva DBR, Panuncio-PintoMP. Avalia-
ção do Comportamento Lúdico de Crianças com Paralisia
Cerebral [Behavior play assessment of children with cerebral
palsy]. Arquivos Brasileiros de ParalisiaCerebral 2011;5:18–25.

250 L. I. Pfeifer et al.

Sc
an

d 
J 

O
cc

up
 T

he
r 

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

Fa
cu

ld
ad

e 
D

e 
C

ie
nc

ia
s 

Fa
rm

ac
eu

tic
as

 D
e 

R
ib

re
ir

ao
 P

re
to

 o
n 

10
/2

1/
14

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.

www.ncbi.nlm.nih.gov/pubmed/16780622?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16780622?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16780622?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16780622?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/14844557?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/14844557?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19673146?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19673146?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/843571?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/843571?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/14596551?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/14596551?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11952075?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11952075?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10969256?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10969256?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10969256?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17979860?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17979860?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17979860?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17298939?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17298939?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16389739?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16389739?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16389739?dopt=Abstract

	Abstract
	Introduction
	Material and methods
	Participants
	Instruments
	Materials
	Data collection
	Data analysis
	Ethical considerations

	Results
	Data analysis and discussion

	Declaration of interest
	References

