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Abstract
Introduction: Protocol for intensive Constraint-Induced Movement Therapy (CIMT) is designed to reduce
problems related to the asymmetry of the upper limbs of children with Cerebral Palsy.
Objective: To describe how CIMT can be administered to two children with Hemiparetic Spastic Cerebral
Palsy (HSCP) and Mental Disorder, discuss the strategies set out for coping with unsuitable behavior.
Materials and Methods: Two children with PC, (age, 11 and 14), with Oppositional Defiant Disorder and
Autistic Spectrum Disorder respectively, performed to CIMT.
Results: Two children completed the CIMT and showed an improvement in the quantity, quality, and
spontaneity of the use of the affected upper limb with the results being maintained for a month afterward.
Conclusion: This report shows the positive effects of CIMT for children with HSCP with Mental Disorder.
Involvement of their families and the preparation of the therapist were decisive factors in making the
intervention effective.
Keywords: Cerebral Palsy, Children, Treatment, Intellectual disability, Neurodevelopment

Introdution

Cerebral Palsy (CP) which is the most common cause of physical disabilities in children, can be accompanied by sensory,
perceptive, and cognitive disturbances with regard to communication and behaviour [1]. The most common type of CP is
Spastic Hemiparesis with a prevalence of 1/1300 live births [2].
According to the authors Basu et al. (2015), many daily activities require the hands to perform different movements at the
same time in a coordinated way [2]. Approximately a half of the
children with Spastic Hemiparesis (SH) experience problems
in their ability to carry out everyday tasks and are restricted
in their involvement in social and leisure activities, owing to
upper limb functional limitations [2]. In addition, many of the
children prefer not to use the affected upper limb, even if it
entails a lower degree of difficulty [3].

The Constraint-Induced Movement Therapy (CIMT) is regarded
as a widely effective method for improving several arm and
hand functions of children with SH. Its treatment involves intensive practices aimed at the most affected limb with restrictions
imposed on the other limb, forcing the children to find solutions
to their movement problems [4]. The fact that this strategy is
intensive and requires concentration and discipline, in the study
by Chen et al (2014), to apply this protocol it is necessary that
the child has adequate cognitive and coopering during assessments [5].
Mental disorders in childhood such as Autistic Spectrum
Disorder (ASD) and Oppositional Defiant Disorder (ODD) are
accompanied by behavioral problems [6]. Individuals with CP
are at a heightened risk for mental health disorders because
of the physical risk factors and variety of social with prevalence
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rates up to 57% [7]. The impaired social interaction and communication skills and restricted and repetitive interests and
behavior unusual responses to the sensory sensitivities that
are observed in children with ASD, make the administering
of CIMT a real challenge. In the same way, angry, negative,
defiant, disobedient and hostile behavior aimed at figures
of authority, as observed in ODD can undermine the physiotherapeutic measures being taken when the protocol is employed [8]. According to a recent study, many forms of psychopathology involve disruptions in cognitive functioning. These
encompass attention, memory, language processing, and
executive functions which can influence the administering
of CIMT [8]. Human intelligence is characterized by a capacity
to learn from experience and adapt to one´s surroundings [9].
Intelligent children achieve a better performance in mental
processes that involve cognitive functions for problem-solving,
decision-making and reasoning [9,10]. The child in Case 1 had
practiced physiotherapy and swimming. The child in Case 2
has only practiced swimming. In both cases, the CIMT had
not been administered before. The purpose of this study is to
describe how the CIMT was administered for two children with
Spastic Hemiparesis and Mental Disorder which cause unsuitable behavior, by taking account of their cognitive skills and
the adaptations recommended for a successful intervention.

a) zero – not used; b) one – very poor; c) two - poor; d) three-fair
or moderate; e) four – almost normal; f ) five – normal [12].
Independent mobility was also measured by means of the
Motor Assessment Scale for the Upper Limb and the active
and passive extension- flexion movements of the fist were
measured by means of the rigid scales of a goniometer [13].
The spasticity was measured by the Modified Ashworth Scale
[14]. The functional level was assessed using the Gross Motor
Function Classification System (GMFCS) and the gross motor function score using the Gross Motor Function Measure,
GMFM) [15,16].
The spasticity was measured by the Modified Ashworth Scale.
This scale is one of the most used clinical scale in measuring
the increase of muscle tone which is manifested by an increased
resistance of joints to passive movement [17]. In this study, the
main muscles of the affected upper limb were measured: thumb
adductor, flexion of the fingers, pronators, carpal flexion, and
elbow flexion. The Modified Ashworth Scale was described
as follows: during two repetitions of a passive motion within
one second, resistance was measured on the following 6 point
scale [18]: 0=no increased resistance; 1=slightly increased
(catch followed by relaxation or minimal resistance at the end
of the range of motion); 2=slightly increased resistance (catch
followed by minimal resistance throughout less than half of
the range of motion); 3=clear resistance throughout most of
Methods
the range of motion; 4=Strong resistance, passive movement
We are concerned with reporting an experimental type of case is difficult; 5=rigid flexion or extension. The total score is 25.
study that was carried out in three stages. Phase 1 involved According to the authors TRENTINI et al. (2014), the Wechsler
making an initial assessment and employed the Teenager Abbreviated Scale of Intelligence (WASI) was employed for
Upper Extremity Motor Activity Log (TMAL) and Pediatric Arm the initial neuropsychological evaluation; this assessed the
Function (PAFT) [11,12]. The degree of frequency and quality cognitive functions and showed evidence of validity and
of the daily use of the most badly affected upper limb were reliability. This instrument consists of four subtests: Vocabuevaluated by the TMAL through structured interviews for lary, Block Design, Similarities, and Matrix Reasoning, which
children and teenagers aged between 9 and 14. The question- when grouped and examined, gave the Intelligence Quotient
naire comprised 22 tasks that were suitable for this age range (generally, in verbal and execution terms) [17].
[11]. PAFT is a behavioral observation method that contains
Phase 2 involved making an intervention with the CIMT
information related to undertaking unilateral tasks (17 items) which was carried out by the author and a qualified physiand bilateral tasks (8 items), and these were carried out by otherapist at the Neuropediatric Center of the Complex of
the badly affected upper limb [12]. This test is designed to Brazilian Companies of Hospital Services (EBSERH) the Hospital
trigger several patterns of movements of the impaired upper de Clínicas at Universidade Federal do Paraná (CENEP- UFPR),
extremity by means of a wide range of ludic situations. The during the afternoon. The treatment involved three hours of
aim is to analyze the performance of several tasks carried out intensive training every day over a period of 15 days. Following
both unilaterally and bilaterally in a quantitative and qualita- the CIMT protocol, these children received the same amount
tive way. The test must be administered twice. During the first of therapy as children without Mental Disorders. Plaster cast
session, the child must be discouraged from using the impaired was prepared the day before the first time the protocol was
upper limb. The spontaneous movement of each of the arms administered. They were tailor-made from the armpits to the
was observed. In the second session, a check was made of the fingers and reinforced with protective padding and cushions
tasks in which the child did not use the impaired upper limb to relieve the pressure in the bony prominences. The thumb
and then was instructed to use it. This request can be made was kept in palmar abduction and the elbow at an angle of
three times by means of touch. If no success is made through 90º [11,18]. The unaffected upper limb was restricted for a
the previous interventions, the physiotherapist restricts the period of 13 days, during which time activities were carried out
use of the impaired upper limb. This test consists of 26 tasks, that were aimed at developing the affected upper limb. These
17 of which are unilateral and 9 bilateral. The score ranges activities were based on shaping. Taub et. al. (2011) described
as follows:
the shaping as a procedure whereby the subject is required to
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improve performance, usually in small steps, at each iteration
of a movement in order to obtain the reward (enthusiastic praise,
encouraging exclamations, and other signs of approval by
the therapist) [19].
According to the study of Morris et al. (2006), in this approach a
motor or behavioral objetive is approched in small steps by
“sucessive aproximations”: for example, the task canbe more
difficult in accordance with a participant´s motor capabilities,
or the requirement for speed of performance can be progressively increased. Each functional activity is practiced for a set
of ten 30- trials and expliciti feedbak is provided regarding
the participant´s performance during each trial [20]. The tasks
were chosen on the basis TMAL and carried out with ludic
materials suited to the age of the patient. On the 14th and
15th day, bimanual tasks were set without the use of the plaster cast. During the administration of the protocol, guidance
was given about the kind of training exercises that could be
done at home.
Phase 3 was the final evaluation of the CIMT Protocol which
made use of TMAL and PAFT. The assessments were carried
out by the same professional who applied the CIMT. This study
was initiated after this project was approved by the Research
Ethics Committee of Hospital de Clínicas of EBSERH- UFPR.

me about !”, as well as constant verbal abuse, was always followed by the observation that it “was just a joke”. There was
one moment when the participant threatened to attack the
physiotherapist with the plaster cast of the upper limb. The
father was summoned and on that day it was necessary to refer
the child to the Outpatients Pediatric Psychiatric Ward of the
Hospital de Clínicas of UFPR so that there could be a particular
intervention appropriate for ODD, without the need for the use
of any medication. On the 14th and 15th days of treatment,
the angry/defiant behavior was again very striking, perhaps
on account of the stress caused by the protocol itself and it
was necessary to summon the father to the treatment room
again so that the participant´s treatment could be brought to
an end. Ludic activities such as games and amusing pastimes
that could arouse the interest of the participant were prepared
so that the therapist could complete the protocol. If the participant carried out the activities in a lively and timely way, at
the end of the therapy session, he was allowed to choose an
activity that he particularly liked. Positive reinforcement was
another strategy that was employed when the participant
cooperated with the set tasks and behaved in a suitable and
respectful manner.
Case 2 was a male child, 14 years old, with left-sided and
right-lateralized hemiparesis, (GMFCS Level I), diagnosed with
Inclusion criteria
light Autistic Spectrum Disorder through Aspergers Syndrome
The children who were diagnosed with Cerebral Palsy Spastic (DSM-5), and monitored by the CENEP. The difficulties with
Hemiparesis (CPSH), were monitored at the CENEP. Before the social relations were reduced by the active involvement
patients were eligible for the protocol, they had to show an of the family. During the treatment procedure, the mother
active motion with a minimum of shoulder flexion or abduction remained in the waitingroom at the CENEP. The father who
of 45º, 20º of elbow extension, 10º of extension of the fist and suggested that the child´s dominant upper limb should be
at least two fingers and 10º of abduction or extension of the in plaster and remain so during the period of the Protocol
thumb in the most affected limb (Grade IV of active movement) shared the same difficulties in his attempts to encourage
[21]. Children were included who were able to respond to the child to undergo the treatment. Both the father and the
simple orders and understand the set activities.
participant had difficulty in carrying out everyday tasks such
as using cutlery for eating, the mouse for the computer and
Exclusion criteria
putting on/taking off their shoes. The challenges faced by the
Children treated with botulinum toxin for a period of six months physiotherapist were related to the interests of the participant,
as well as his repeated questions and anxieties. They also
Case Description
concerned the timetable, weather forecasts, (fear of rainfall
Case 1 was a male child, 11 years old, with right-sided and left and storms), the times when his mother would come to pick
lateralized hemiparesis, (GMFCS Level I), diagnosed with ODD, him up, and an interest in looking at and handling the cell
as monitored by CENEP. Certain rules were laid down to reduce phone. Another key challenge was caused by social barriers
the influence of ODD when the CIMT was administered, and where the participant failed to enter into a conversation, hardly
these were decided together with the father who remained ever looked at the physiotherapist and when questioned
outside the room and could be called to the treatment room if about a particular subject only answered yes or no. However,
his child refused to cooperate. From the first day of the treat- the physiotherapist managed to attract the interest of the
ment, the participant behaved in a way that was aggressive, participant who was cooperative during the treatment in
disobedient and defiant. Despite this, the physiotherapist so far as none of the suggested activities that could be carwas prepared to overlook the negative actions, and showed ried out were rejected. The different approaches adopted
patience; he was confident the aims of the treatment could be by the physiotherapist were as follows: giving guidance on
achieved while requesting the father to intervene whenever how the participant could carry out the requested tasks at
necessary. On the 10th day, the participant remained defiant the moment when his attention was distracted and he was
and threatened the physiotherapist for a period of three hours. about to begin his repetitive behavior, the preparation of a
Comments like: “I am not going to do it !”, “you can not order wide range of different tasks to encourage him to become
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interested in the treatment, and patience in understanding regard to quantity, the use of the affected upper limb increased
his social limitations. The support of the family at home was from rarely to normal in Case 1 and from very rarely to some
of great value when undertaking this treatment, since it was times in Case 2. In the same way, the degree of quality (inat that time that the family encouraged the participant to creased from fair or moderate to almost normal in both cases.
persist with the functional changes provided by the method, After monitoring the post- application of the protocol, it
in the best possible way (Figures 1-3).
was confirmed that there was no loss, or in other words, the
The results of the functional assessment are in Table 1.
quantity and quality were maintained at the same levels for
Both Case 1 and Case 2 showed Grade 4 of active motion each participant. The positive results obtained from TMAL
and practiced swimming as one of the activities. Tables 2 and 3 corroborate the basic principles of the CIMT method, in which
display the clinical and neuropsychological assessment data. one of the main benefits was the change between the actual
performance and its real potential for carrying out everyday
Discussion
activities since the objective of the method is to overcome
This report describes positive effects of a CIMT administered the problem of the ¨non-use¨ that has been learnt. The everyfor three hours daily over a period of 15 days in two partici- day activities that require the use of the upper extremity and
pants suffering from hemiparesis, Mental Disorder and with which help to overcome the problem of this ¨non-use¨ that
unsuitable behavior. The CIMT led to an improvement in the has been learnt are linked to hygiene, nutrition, and clothing
use of the upper limb involved in terms of quantity, quality, [22]. In addition, CPSH affects motor pathways in the brain and
and spontaneity. Even though the participant´s unsuitable also affects sensory pathways, which complicates the design
behavior made it difficult to carry out an intensive treatment of CIMT. However, the shaping can be considered a strategy to
program, the way it was handled allowed us to conclude the change this condition. Chorna et al. (2015) reported that shapprotocol and led to a good outcome in both cases.
ing of movement through guide repetition during CIMT creates
The increase in terms of both quantity and quality in the experience of successful movement essential to inferring more
use of the affected upper limb was measured by TMAL. With efficient actions and with that reverse the “learned non-use”
Table 1. Functional Assessment.
TMAL
TMAL
TMAL
PAFT
PAFT
Pretreatment After treatment One month later Pretreatment After treatment
Case 1 (1):1.1
(1): 3.5
(1):3.5
(3):2.9
(3):3.8
(2):3

(2):4

(2):4

(4):2.8

(4):3.8

Case 2 (1): 2.7

(1):5

(1):5

(3):3.5

(3):3.8

(2):3.5

(2):4

(2):4

(4):3.6

(4):3.8

TMAL: Teenager Upper Extremity Motor Activity Log; PAFT: Pediatric Arm Function;
(1): How Often Scale; (2): How Well Scale; (3): Unilateral Section Score;
(4): Bilateral Section Score.
Table 2. Clinical assessment.
GMFM

Motor Assessment
Scale of Upper Limb

Modified Ashworth
Scale

Goniometer

Case 1

94.2%

11

14

PFE:40º
AFE:10º

Case 2

97.1%

19

15

PFE:60º
AFE:40º

GMFM: Gross Motor Function Measure; Motor Assessment Scale of Upper Limb;
Goniometer: PFE: Passive Fist Extension; AFE: Active Fist Extension.
Table 3. Data from intelligence levels provided by wasy test.
Case 1

QI Verbal P
74
4

Cl
Neighborin

IQ Execution P
67
1

Case 2

100

Average g

90

50

Cl
IQ Total P
Extremely low 66
1

25 Average

94

34

Cl
Extremely l
Average ow

QI Verbal: Quotient Score of Verbal Intelligence; P: Percentile; Cl: Classification; IQ Implementation:
Intelligence Quotient Score; IQ: Intelligence Quotient Score (Total).
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Figure 1. Activity: toys in the box
Description: put the toys inside the
box Target movement: grip and elbow
extension.

doi: 10.7243/2055-2386-6-10

Figure 3. Activity: grains and spoon Description:
the child should take the grain with the spoon and
transfer to the dish Target movement: forearm
supination and elbow extension.

of the affected upper limb in everyday situations and social
involvement [12]. In the systematic review about CIMT in children with SHCP without Mental Disorders, the authors found
that CIMT had a beneficial effect and furthermore, this effect
was beneficial in terms of both activity and participation,
suggesting that the improved upper limb activity carried
over into what the children actually did in real life with their
upper limb [4].
The conclusion of the protocol, as well as the positive results
observed in Case 1, are probably closely linked to the stance
adopted by the physiotherapist, which is characterized by
patience, persistence, and determination. According to the
American Psychiatric Association (2013) [24], in ODD there is a
recurring (and evolutionarily abnormal) pattern of irritated/
irritable, negative, defiant, disobedient and hostile attitudes
aimed at figures of authority. During the protocol, the physiFigure 2. Activity: bowling Description: catch the
otherapist is this figure of authority who demands that a difball and hit the bowling pins Target movement:
ficult activity should be carried out. This can be frustrating
spherical prehension, strength and motor
to
the child and probably explains his mounting anger and
coordination.
threatening manner. The physiotherapist must be willing to
disregard these negative feelings of the child and together
[23]. Some authors state that children with a CPSH disability with the parents, lay down rules, while at the same time being
have a limited voluntary motor system since the repetition of prepared to accept their implications [24]. The presence of
movements is an essential resource to improve the capacity the father in the room at the side and in the room itself when
of the brain to create new kinds of motor behaviour [22,23]. necessary is a means of managing the protocol.
In administering PAFT, it was found that the use of the afEven when it has been decided only to call the father in
fected upper limb for unilateral and bilateral tasks remained the most extreme circumstances, the fact that he is nearby
fair function in Case 1 and increased from poor function to fair the whole time acts as a “constraint”, something which is
function in Case 2. PAFT is a scale for measuring ability and needed for this child. According to Ghosh et al. (2017) [25]
functionality and enables us to observe the capacity of children parental practices are the most accessible and efficient aids
to carry out activities and tasks in an independent way with the when managing the alterations caused by ODD.
impaired upper limb. In Case 1, there were changes related to
While the Protocol is being administered, the child is given
the effectiveness and degree of acceptance of interventions the complete attention of the physiotherapist and is encourmade through CIMT, which help to change the performance aged to tolerate the stress of having to work hard with his/her
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impaired limb. Complete attention and tolerance of stress are
points suggested by Kersten et al., (2016) [26] to assist the
behavior of children through ODD. Administering the CIMT
for a child with ODD and reducing his frustration by providing
better functional conditions, might be one of the ways that can
enable health professionals to handle these children [27]. Even
though it is not easy, the effect it has on the individual and its
direct implications on academic performance will probably
show the value of making this effort.
The positive results observed after CIMT in Case 2 underlined
the effectiveness of involving the family during the treatment
and this is supported by the study of An (2017) [27]. This author believes that parental training with work centered on
the family for children with Autism Spectrum Disorder (ASD)
can greatly enhance their treatment. The fact that the father
was able and available to help constraint the dominant upper
limb together with his son, acted as a stimulus by encouraging him to tolerate the treatment and thus reduce the difficulty of everyday tasks. By being aware of his difficulties, the
participant had a similar understanding to that of his father
and felt less frustrated. Moreover, once he had successfully
completed the task, his manner was lively and he showed
satisfaction. This awareness and sense of motivation made it
easier to incorporate interventional procedures and provide
an opportunity to achieve better results [27].
Throughout the protocol, it was expected that there would
be an introspective behavior and little conversation with the
physiotherapist owing to the nature of ASD and this illustrates
the difficulty of overcoming the behavioral barrier. Cognitive
impairment in social relationships, social-emotional agnosia,
and difficulties in establishing relationships, are often observed
in children with ASD [28-30]. This impairment can also be
expressed in the form of anxiety, irritability, labile mood,
inattention, hyperactivity and sleep problems [31]. These
are alterations that can be known by the physiotherapist
who is going to administer the CIMT because they will guide
his conduct. The preparation of this physiotherapist and the
involvement and encouragement of the family are of crucial
importance in allowing children with ASD to be submitted
to intensive protocols.
With regard to the cognitive function, the two children
followed a pattern that is made clear in the literature. In the
case of ASD, the literature states that 44% of the children have
an average intellectual capacity, and in ODD, that they have
low performance in intelligence tests. In this report, both
achieved good results with CIMT [8,32].
In the clinical practice of a physiotherapist who is trained
in administering the CIMT Protocol, it is very likely that he/she
will come to work with children with motor alterations linked
to Mental Disorders, which is also a cause of their unsuitable
behavior. On the basis of research studies which carried out a detailed assessment of the occurrence of CP and Mental Disorders,
it was found that there was a greater prevalence among them
(8.7%) than among the general population [33]. This finding

doi: 10.7243/2055-2386-6-10
suggests that these professionals should know more about
these disorders since there might be a significant increase of
this problem in future generations [33]. The prevalence of ASD
has increased considerably in recent decades and those affected
represent about 1% of the world population [33]. Asperger
Syndrome corresponds to 17% of the individuals with ASD and
0.5% of the children population [34]. In its turn, ODD is one
of the most common Mental Disorders among children, with
an estimated rate from 1 to 11% and is thought to be four
to five times more common among young children [35]. AlthoughCIMT is only recommended for children with a suitable
behavior, we noted that good results were obtained in these
two children with CPSH and Mental Disorders.
Perhaps in some situations, eligibility for the protocol
should not only depend on the behavior of the child, but also
on the preparation of the physiotherapist and the ability of
the family to cope with alterations in behavior.
Further studies involving a larger number of Mental Disorders patients are necessary to corroborate these findings. In
conclusion, it might be feasible to administer CIMT to children
with CPSH and Mental Disorders and achieve satisfactory results. Unsuitable behavior is a challenge to the physiotherapist
who must be guided on how to manage each type of disorder.
The strategies used by the physiotherapist while carrying out
the protocol encouraged the children to become involved
and cooperate and thus reduce their behavioral problems.
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