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Discriminant validity of a social and functional
performance protocol for children with cerebral palsy
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ABSTRACT

Cerebral Palsy (CP) encompasses a group of permanent disorders of movement and posture
development, attributed to non-progressive damage that occurs during fetal development or in the
infant brain. As consequences to the motor skills, there can occur impairments in daily life abilities,
interfering in independent ambulation, hygiene, and clothing care, but also in social, behavioral,
and cognitive activities, causing a negative impact on the health and welfare of the child and its
family. The International Classification of Functioning, Disability, and Health (ICF) is a classification
system on functioning and disability and, because it is an extensive and complex classification,
there is the possibility of grouping the more relevant codes for distinctive disorders forming the
Core Sets. Based upon this idea an instrument named Protocolo de desempenho Social e Funcional
de criangas com Paralisia Cerebral (DFS-PC) (Functional and Social Performance Evaluation Protocol
for Children with Cerebral Palsy) was created. Objective: To evaluate the discriminant validity of
the DFS-PC protocol to verify whether it is sensitive to the functional performance and social
participation of cerebral palsy children when compared to typical development children. Method:
It consisted in the application of the Functional and Social Performance Evaluation Protocol for
Children with Cerebral Palsy (DFS-PC) to the caregivers of CP children and children with typical
development. Results: The DFS-PC was considered sensitive to detect differences between CP
children and children with typical development, presenting significant differences in 12 of the 16
domains when using the Mann-Whitney Test. Conclusion: This protocol is considered valid and
suitable for use within the population of children with cerebral palsy.
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INTRODUCTION

Cerebral palsy (CP) encompasses a group
of disorders of development of movement and
posture, attributed to non-progressive distur-
bances that occur in fetal development or the
infant brain.! It is the most common cause of
physical disability in childhood, and imposes
varying limitations on motor functions, so that
some children walk independently with or wi-
thout auxiliary devices, while others use mo-
torized wheelchair or need to be transported
by an adult.??

In light of the diversity of CP two classi-
fication systems have been used; first is the
Gross Motor Function Classification System
expanded and revised (GMFCS E&R), which
classifies voluntarily initiated movement with
an emphasis on sitting, transfers, and mobility
at five levels based on functional mobility or li-
mitation in activity.** Then there is the Manual
Ability Classification System (MACS), which
classifies the performance during activities of
daily living at home, at school, or in the com-
munity, without focusing on the affected side,
or the type of manual dexterity, based on five
levels, with Level | including the handling ob-
jects easily and level V for those who have se-
verely limited ability to manipulate objects.’

The motor difficulties present in CP limit
the experiences of the affected child as to
interacting with people, objects, and events,
for manipulating objects, repeat actions, have
body control, and develop their body scheme,
and may lead to gaps in areas of perception,
cognition, language, and socializing.”®

The sensory, perceptual, and cognitive
disorders associated with motor function can
alter their vision, hearing, touch, and their
ability to interpret the sensory and/or cogni-
tive information; these can be consequences
of primary disorders, assigned to the cerebral
palsy or secondary disorders, as a result of the
limitations of activities of expressive or recep-
tive communication, and the ability to interact
socially.*”

As a consequence of all the previously lis-
ted aspects, there may be damage to the skills
for participation in activities of daily living,
favoring a negative impact on the health and
welfare of children and their families, highligh-
ting the need for a very detailed assessment,
providing a broader perspective on functiona-
lity and disability, both in research and in clini-
cal practice.>10

The changes in the focus of health indi-
cators for the consequences of diseases have
mobilized people worldwide to fight for a more
inclusive society*? with recommendations for

a broader perspective on functionality and
inability both in research and in clinical prac-
tice.® In this sense, some approaches suggest
a perception of disability that goes beyond the
physiological changes, so as to consider this
person as a socialized subject.****

The International Classification of Functio-
ning, Disability, and Health (ICF) is an extensi-
ve and complex classification system for func-
tion and disability that covers various aspects
(body functions, structures of the body, acti-
vities and participation, and environmental
factors). The main contribution of the ICF is to
allow a shift in focus from the consequences
of diseases to functionality and how it can be
improved in order to achieve a productive and
fulfilling life,**%” serving as a guide to interdis-
ciplinary communication.

The manifestations of disability and health
conditions in children and adolescents are dif-
ferent from what is found in adults in relation
to the nature, impact, and intensity, so the
WHO presented the first classification derived
from the ICF in 2006: the International Clas-
sification of Disability and Health for Children
and Young People (ICF-CY), which is sensitive
to the changes that occur during the develop-
ment of a child and embraces diverse environ-
ments and ages.®

Based on the fields of the ICF-CY (version
for children and young people),’® an evalua-
tion protocol was drafted for functional per-
formance and social participation - DSF-PC* in
an attempt to understand how the functional
performance of the child with cerebral palsy is
influenced by the environment in which they
live and how it interferes in their social par-
ticipation, according to the vision of the pa-
rents/caregivers. As this protocol targets the
caregivers of children with cerebral palsy and
non-specialists in the area of neuropediatrics,
the choice was to structure it in the form of
a questionnaire to facilitate its applicability,
following the model of the DSF-84 protocol
based on ICF for amputees of lower limbs,
proposed by Monteiro et al.?°

The DSF-PC followed full methodological
rigor from its development to its application,
being in accordance with the ultimate goal.?*
Its preparation considered practicality, repro-
ducibility, and the cultural and social charac-
teristics of potential respondents (parents of
children with CP).??

Initially, all codes of the ICF* and ICF-CY*®
identified as essential to describe the cha-
racteristics of children with a diagnosis of CP
were selected, grouping those considered
repetitive and excluding those less relevant.?
The selection of these codes was an attempt

67

to measure the impact of the disease not only
in relation to physical incapacity, but also the
problems related to the disease such as the
emotional, social, family, and environmental
impact in terms of accessibility;?® it also offe-
red the possibility of measuring the impact of
the disease on the subject and the environ-
ment around him regarding his quality of life.?
This comprehensive overview of the subject is
extremely important since the onset of motor
CP is accompanied by sensory, perceptual,
cognitive, communicative, and behavioral pro-
blems, as well as epilepsy and secondary mus-
cle-skeletal problems.?*

By following the suggestions of Alexandre
et al.? and Mokkink et al.?® for construction
and validation of assessment tools, the Proto-
col of Social Performance and Functional Sta-
tus of Children with Cerebral Palsy (DSF-CP),
was tested as to its psychometric properties
in relation to the face validity, validation of
content, inter and intra examiner reliability,
and internal consistency and was considered
valid, reliable, and with excellent internal
consistency.’®

OBJECTIVE

Continuing the process of validating the
said Protocol, the objective of this study was
to examine the discriminant validity of the DS-
F-PC, in order to see whether it was sensible
to differentiate the difficulties presented by
the target population in relation to children
with motor development with ages and simi-
lar socioeconomic conditions.

METHOD

This was a cross-sectional rather than ex-
perimental study and a quantitative analysis.
The study was approved by the Ethics Com-
mittee of the Hospital das Clinicas da Facul-
dade de Medicina de Ribeirdo Preto (case No.
6601/2012) and the parents signed an infor-
med consent form.

Data collection procedure

The DSF-PC protocol was applied to 60
caregivers of children between 4 and 12 years
of age, divided into an experimental group
comprised of 30 caregivers of children with a
clinical diagnosis of CP, called CP group, and
a control group comprised of 30 caregivers of
children with typical development, called TD
Group, with age, gender and socioeconomic
classification as similar as possible between
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the groups, presented in Table 1, in order to
verify the discriminant validity of the protocol.

This step was performed at the Center
for Rehabilitation of the Hospital das Clinicas
da Faculdade de Medicina de Ribeirdo Preto
(HCFMRP). The inclusion criteria for the ex-
perimental group was to have a clinical diag-
nosis of cerebral palsy, regardless of its topo-
graphy or clinical type, and to be between 4
and 12 years of age; in the control group, the
inclusion criteria was to be between 4 and 12
years of age and have no type of physical or
cognitive impairment.

The DSF-PC can be self-administered;
however, to ensure the reliability of data col-
lection, the decision was for the researcher to
read the protocol along with the caregivers
and, at the end of each question, they wou-
Id choose among the answer choices as to
what level their child fit: 0 = no difficulty to
4 = complete difficulty, but there were varia-
bles: 8 = unspecified difficulty, and 9 = does
not apply. During the application of the do-
mains the questions O = Assistive products
and technology and P = Services, Systems, and
Policies, which included characterizing bar-
riers and facilitators. In order to facilitate the
understanding of these terms by caregivers, a
leaflet was given to the parents containing a
visual scale with color and explanations of the
graduations of responses, as shown in Chart 1.

Analysis of the data collected

Comparing scores between the groups
used the calculated the average of the scores
by size, and to calculate if there was a signifi-
cant difference between the answers given by
caregivers of children with Cerebral Palsy com-
pared to children with typical development,
the non-parametric Mann Whitney Test was
used (comparing two independent groups)
with correction for multiple comparisons by
Holm-Bonferroni,?’” allowing a probability of
error of the first kind an alpha value of 5%.

In relation to the score of 8 and 9, because
these items do not mean a quantitative mea-
surement, item 9 received a value of 0, becau-
se it is an item not applicable and the item 8
was treated as missing data, being replaced by
the mean of the remaining items for that par-
ticular dimension.

RESULTS

The Protocol of Social Performance and
Functional Status of Children with Cerebral

Table 1. Characterization of the participants

The experimental group (%)

The control group (%)

Mothers (86.66%)

Mother/Father (6.66%)

Grandmother (6.66%)

Caregivers

A2 (0%)
B1 (6.66%)
B2 (16.66%)
Cl (46.66%)
C2 (20%)
D (6.66%)

Socioeconomic level

23.33% Level |

30% Level Il

GMFCS 16.66% Level lll

16.66% Level IV

13.33% Level V

76% spastic Bilateral

10% Unilateral R
10% Unilateral L

Topography

3.33% Ataxia

16.6% Physiotherapy

16.6% Physiotherapy/Hydrotherapy

40% Physiotherapy/Occupational Therapy

Therapies

10% Physiotherapy/Speech Therapy
10% Physiotherapy/Speech Therapy/Occupational Therapy
3.3% Physiotherapy/Speech Therapy/Occupational Therapy/Psycho

pedagogy

3.3% Physiotherapy/Occupational Therapy/Hydrotherapy

30% fixed AFO

53.33% Bilateral articulated AFO

3.33% orthosis of reaction fo the ground

Orthoses 3.33% Sling

3.33% Extending brace
3.33% Palmar Splint

10% does not use

Mothers (73.33%)
Mother/Father (6.66%)
Mother/grandmother (3.33%)
Grandmother (6.66%)
Aunt (3.33%)
Shelter (3.33%)

A2 (6,66%)

B1 (20%)

B2 (23,33%)

C1 (26,66%)
C2(16,66%)

D (3,33%)

Does not apply

Does not apply

Does not apply

Does not apply

Chart 1. Visual Scale for the areas O and P to facilitate understanding of the concepfts of

barriers and facilitators

Barriers Facilitators
0 No barrier (Nothing hinders their activities) 0 No facilitator (No adaptation)

o Slight barrier (Hinders, bu'r does not prevent the 1 Slight facilitator (Some help)
activities)

9 Moderate barrier (Hinders and prevents some 42 Moderate facilitator (Facilitates, but less than half
activities) of my activities)

.3 Severe barrier (Hinders and prevents most +3 Moderate facilitator (Facilitates most of my
activities) activities)

-4 Complete barrier (Hinders and prevents dllithe +4 Complete facilitator (Facilitates my whole life)

activities)
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Palsy (DSF-PC), has 109 questions divided into
16 dimensions as follows: A - General State
of Awareness, B - Capacity for Attention, Me-
mory, and Planning, C - Auditory Perception, D
-Communication, E - Visual perception, F - Sen-
sory Perception, G - Feeding and Swallowing,
H - Sphincter Control and Hygiene, | - Func-
tions Related to Movement, J - Postural Chan-
ges, K - Manual Skills, L - Walking and Getting
Around, M - Personal Care, N - Social Partici-
pation, O - Products and Assistive Technology,
and P - Services, Systems, and Policies.

Each question can be classified in terms of
severity between 0 and 4, meaning that the
more severe the higher the final score. Despi-
te the average scores of children with CP being
higher in almost all dimensions (except in the
dimension 0), a significant difference was ob-
served with the TD children in most aspects
evaluated, except for the auditory perception
(domain C), visual perception (domain E), sen-
sory perception (domain F), and products and
assistive technology (domain 0), as shown in
Table 2.

The significances observed in the table
above can be anchored together at an alpha
level of 0.05.

These results indicate that the DSF-PC
was quite sensitive at detecting differences
between the patients with CP and the typical
children, because all areas that have significant
differences between the groups (H - Sphincter
Control and Hygiene, | - Functions Related
to Movement, J - Control and Postural Chan-
ges, K - Manual Skills, L - Walking and Getting
Around, and M - Personal Care) are related to
motor skills; hence it can be concluded that
children with CP have worse functional perfor-
mance than those in the control group. There
was also a significant difference between the
TD and CP group regarding social participa-
tion, i.e., children with Cerebral Palsy have less
social participation than children with typical
psychomotor development.

DISCUSSION

Comparing the performance of children,
significant differences were found between
the scores of the CP group and the TD group in
most areas, except in the areas C (auditory per-
ception), E (visual perception), F (sensory per-
ception), and O (products and assistive tech-
nology), according to the Mann-Whitney Test.

In domain A - general state of awareness
and in domain B - capacity for attention, me-
mory, and planning, there was a significant
difference between the groups, since the

Table 2. Average values of scores in each domain, according to groups (results of the
Mann-Whitney test was used for comparison of scores between the groups)

GROUPS MANN-WHITNEY TEST

DOMAINS p Value p value (*)
CcpP D
Observed Corrected

A - General State of Awareness 0.93 0.17 0.0012 0.0071
B - Capacity for Attention, Memory, and Planning 1.19 0.23 <0.0001 0.0031
C - Auditory Perception 0.18 0.10 0.9455 0.0500
D - Communication 0.79 0.1 0.0014 0.0083
E - Visual Perception 0.16 0.03 0.8993 0.0250
F - Sensory Perception 0.04 0.03 0.3299 0.0125
G - Feeding and swallowing 0.33 0.01 0.0015 0.0100
H - Sphincter Control and Hygiene 1.94 0.00 <0.0001 0.0033
| - Functions related to Movement 1.63 0.00 <0.0001 0.0036
J - Postural changes and control 1.04 0.00 <0.0001 0.0038
K - Manual Skills 0.94 0.01 <0.0001 0.0042
L - Walking and Getting around 2.00 0.00 <0.0001 0.0045
M - Personal Care 2.11 0.12 <0.0001 0.0050
N - Social Participation 0.89 0.12 <0.0001 0.0056
O - Products and Assistive Technology 0.19 0.23 0.3559 0.0167
P - Services, Systems, and Policies 2.04 0.71 <0.0001 0.0063

(*) CORRECTION FOR MULTIPLE COMPARISONS:(Holm-Bonferroni Technique)

questions related to the alert state, understan-
ding, planning, and memory, praxis and some
cognitive aspects, because half of the children
with CP have some cognitive deficit.?®* The
inability to interpret cognitive information can
occur as a result of primary disorders stem-
ming from cerebral palsy itself or from secon-
dary disorders, as a result of the limitations of
activities that restrict the learning and the de-
velopment of sensory-perceptual experiences
and cognitive abilities.”

Since motor impairment is the most com-
mon aspect of children with CP?° reviews
and ratings specific to children with CP tend
to focus more this aspect, to the detriment
of others, such as the cognitive function that
ends up being neglected-not being well ex-
plored.?®3? It is important to pay attention to
this aspect, because the cognitive abilities of
children with CP can easily be masked by the
limitations of the skeletal musculature and ac-
tivities related to mobility.*

Auditory perception (domain C) showed
no significant difference between the two
groups and the response referring to the per-
ceptions of the caregivers in relation to the
hearing of the patient, may end up being dif-
ferent from the real condition of the child, sin-
ce an evaluation done by a specialist showed
that hearing impairment is not common in
children with CP, appearing only once in every
25 cases. %
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Communication (domain D) justifies the
significant difference, because one in every
four children with CP has some language di-
fficulty.?®?° The communication level of these
children varies from light articulatory disor-
ders, very close to normality, to severe delays
in the acquisition of speech or total inability
to deliver a comprehensible sound, with limi-
ted motor skills hampering expressive langua-
ge.?% Language development involves the
integrity of the CNS, the maturation process,
sensory integrity, cognitive and intellectual
abilities, the processing of information or per-
ceptual aspects, emotional factors, and the
influences of the environment.”3>3¢

One in every 10 children with CP has
some visual deficit,®®** however, in the pre-
sent study, although the CP children with had
an average score higher than the TD children,
no significant difference was found between
the two groups regarding visual perception
(domain E). Alterations in eye movements are
frequent, and convergent strabismus due to an
injury of the abducens nerve is most common
alteration. Visual difficulty can be the result of
cataracts in cases of congenital toxoplasmosis,
hemianopsia resulting from chiasmatic or pos-
t-chiasmatic injury, or other visual disorders.>’
However, the questions pertaining to this field
have been focused on the mother’s percep-
tion as to how much the child sees, which may
differ from the actual visual capacity of the
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child through clinical examinations performed
by a specialist, but since this information was
not investigated in the medical charts, this
cannot be confirmed.

Children with CP are forwarded later on
for ophthalmologic evaluation, which reduces
the possibilities of visual development at the
proper time,*® which is worrisome since the
lack of visual stimuli in the first months of life
can lead to irreversible alterations (anatomical
and functional) that interfere with the child’s
ability to respond to environmental stimuli,
restricting his participation in daily activities,
in the emotional looks between mother and
baby, and in his motor and cognitive develo-
pment.”3°

Inrelationto sensory perception (domainF),
the responses were similar in the two groups
and this is consistent with the literature, becau-
se many times the ability to interpret the sen-
sory and/or cognitive information occurs as a
result of primary disorders, resulting from the
CP itself or from secondary disorders, as a re-
sult of the limitations of activities that restrict
learning and the exploitation of the environ-
ment and active movement, which hampers
the development of sensory-perceptual expe-
riences and cognitive abilities. In addition, the
associated disorders are not always present in
these children.” Furthermore, in this domain
of the DSF-PC, the sensory perceptions asses-
sed encompass only olfactory, gustatory, tactile
pain, and thermal perceptions, leaving out the
vestibular and proprioceptive perceptions; this
is a fact that may justify the similarity between
the groups’ responses.

In relation to food and swallowing
(domain G) the significant difference is justi-
fied because some factors related to cerebral
palsy, such as cognitive impairment, seizures,
and severe motor impairment are considered
risk factors for eating disorders: the motor al-
terations of the oropharyngeal dynamics, lack
of understanding of the nutritional context,
and difficulty in voluntary oral motor activity
may alter the sequencing of the pharyngeal
phase, and the severity of tracheal aspiration.
The basic motor difficulties of these children
can affect the oral motor function, influencing
the performance of the functions of sucking,
chewing, and swallowing, also developing
changes in articulation and respiration, un-
derstood as the motor aspects and sensory
structures from the oral cavity and pharynx to
the entrance of the esophagus.*

In relation to control of sphincter and hy-
giene (domain H) there was also no significant
difference found, which is justifiable since it
is known that cases of enuresis, frequency,

urgency, and incontinence to stress occurs in
many children with CP; these disturbances are
related to decreased mobility, difficulty of cog-
nition and communication, loss of the upper
limb function, and neurogenic dysfunction. It
is also known that urinary stasis and hygiene
problems make children with CP more prone
to urinary tract infections.*44

In  functions related to movement
(domain 1), control and postural changes (J),
manual skills (domain J), and walking and ge-
tting around (domain L), the differences are
justified since most of the ICF and ICF-CY cate-
gories are related to body structures and func-
tions, a fact which reflects the main characteris-
tics of CP, which are difficulties in control motor
and motor function.”’

Interesting observations were verified
in relation to postural changes and control
(domain J) since, during the application of
the questionnaire, some caregivers reported
that most of the time instead of stimulating
the child to change postures, they just put the
child in the desired position, using their busy
daily routine as justification. However, most of
them did not realize that this way would not
allow the child the motor experience and they
themselves also would not witness the real
motor capacity of their children; so, during the
interview, when the caregiver was asked whe-
ther the child was able to adopt a particular
posture, many did not know how to respond.
The same thing happened in domain M- per-
sonal care: although significant differences
were found between the groups, it was obser-
ved that in some questions related to self care
and clothing, playing during bath time, althou-
gh they were asked if the child was able to do
a certain activity or function, some caregivers
responded that they had never let the child
try, while others assumed that doing it for the
child would be faster.

These data are very important and em-
phasize that it is essential that parents/care-
givers be made aware and welcomed by reha-
bilitation professionals along with their chil-
dren, to obtain information about the child’s
performance in other environments as well as
showing them the possibility the facilitators to
improve their performance. Morris, Galuppi,
and Rosenbaum?® claim that the caregivers
tend to functionally classify their children as
more limited, however, they know the func-
tional performance of the child in more va-
ried situations than the health professionals,
who have contact with children in specially
designed clinical environments enabling bet-
ter functional ability, with fewer barriers, so-
mething that emphasizes the importance of
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the caregivers’ participation and vision in the
rehabilitation process of their children.***¢ This
suggests the need for therapeutic planning to
include the guidance and awareness of paren-
ts as to the real ability of their children so that
they can actively participate in their activities
of daily living.*

In domain N - social participation, a signifi-
cant difference was found between the groups
that corroborates with Palisano*® who says
that the participation of young people with
Cerebral Palsy is influenced by many factors
such as their personal characteristics and their
relatives and that the greater their impair-
ment, the greater the restriction on participa-
tion. Another factor that also interferes with
the social participation is the behavioral chan-
ge that is more frequent in children with cere-
bral palsy than in children with typical deve-
lopment.”* Trauner et al.*® found more social
problems in children with cerebral injury than
those in a control group, possibly suggesting a
higher risk of social problems in the presence
of brain injury. Since one in every four children
with CP have some behavioral disorder,?®?
Schiariti et al.*” underscore the importance of
evaluating the participation of children with
CP in recreational and leisure activities, since
the literature shows that children with CP re-
port having fewer social experiences than chil-
dren without disabilities.

However, it is worrisome that for products
and assistive technology (domain O) the re-
sults are similar between the groups, because
the group of TD children values were all prac-
tically zero, which means they had no need of
technology, which means that the child does
not present a barrier for this participation
because it does not need this type of techno-
logy. In the case of the group of CP children,
the score was similar, because in most cases,
the responses were: | don’t have access, whi-
ch means a barrier, but when it was time to
grade this barrier most of the answers ranged
between - 1 (light barrier: the absence of equi-
pment hinders, but does not prevent the acti-
vities) and - 2 (moderate barrier: the absen-
ce of equipment hinders and prevents a few
activities), i.e., most of these patients do not
have access to this technology, but they are so
accustomed to living without it, that this was
not considered a barrier. They have not expe-
rienced an easier life full of adaptations, i.e.,
they do not have a parameter for “good” to
consider their reality as “bad”.

The study by Granlund et al.?* affirms that
the type of opportunities and resources nee-
ded for well-being probably varies between
people depending on their life circumstances
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and personal characteristics. A study conduc-
ted by Andrade et al.?* found reports from
caregivers of CP children regarding public
transportation, mobility equipment, health
professionals, medicines, and family which
emphasize the importance of knowledge of
these barriers reported by families to achieve
improvements in the rehabilitation and public
health services.

The domains related to functional skills
and to social participation showed scores sig-
nificantly higher for the CP group, indicating
greater difficulty for the children performing
and participating, thus demonstrating that the
protocol is sensitive enough to differentiate
groups and therefore suitable for the target
population.

The findings of this study corroborate the
study conducted by Schiariti et al.*” who re-
ported that the large group of categories of
the ICF-CY can identify the main difficulty of
CP children not only in motor aspects, but also
in their associated factors (the cognition, com-
munication, behavior, and sensory areas) and
the impact of these difficulties on the limita-
tions to activities and participation.

CONCLUSION

The results of this study demonstrate that
the DFS-PC is sensitive for detecting the diffi-
culties of a child with CP, and are thereby an
important protocol for triage, presenting an
overview of the functional performance and
social development of these children.

It is concluded that the DFS-PC is valid and
suitable to be applied to the target population
of caregivers of children with Cerebral Palsy.

REFERENCES

1. Rosenbaum P, Paneth N, Leviton A, Goldstein M, Bax
M, Damiano D, et al. A report: the definition and
classification of cerebral palsy April 2006. Dev Med
Child Neurol Suppl. 2007;109:8-14.

2. Tieman BL, Palisano RJ, Gracely EJ, Rosenbaum PL.
Gross motor capability and performance of mobility
in children with cerebral palsy: a comparison across
home, school, and outdoors/community settings. Phys
Ther. 2004;84(5):419-29.

3. Trabacca A, Russo L, Losito L, Rinaldis MD, Moro
G, Cacudi M, et al. The ICF-CY perspective on the
neurorehabilitation of cerebral palsy: a single case
study. J Child Neurol. 2012;27(2):183-90. DOI: http://
dx.doi.org/10.1177/0883073811415852

4. Palisano RJ, Orlin M, Chiarello LA, Oeffinger D,
Polansky M, Maggs J, et al. Determinants of intensity
of participation in leisure and recreational activities
by youth with cerebral palsy. Arch Phys Med Rehabil.
2011;92(9):1468-76. DOI: http://dx.doi.org/10.1016/j.
apmr.2011.04.007

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Rethlefsen SA, Ryan DD, Kay RM. Classification
systems in cerebral palsy. Orthop Clin North Am.
2010;41(4):457-67. DOI: http://dx.doi.org/10.1016/j.
0cl.2010.06.005

Eliasson AC, Krumlinde-Sundholm L, Résblad B,
Beckung E, Arner M, Ohrvall AM, et al. The Manual
Ability Classification System (MACS) for children
with cerebral palsy: scale development and evidence
of validity and reliability. Dev Med Child Neurol.
2006;48(7):549-54. DOI: http://dx.doi.org/10.1017/
$0012162206001162

Brasil. Ministério da Saude. Diretrizes de atengdo a
pessoa com paralisia cerebral. Brasilia (DF): Ministério
da Saude; 2013.

Green LB, Hurvitz EA. Cerebral palsy. Phys Med Rehabil
Clin N Am. 2007;18(4):859-82. DOI: http://dx.doi.
org/10.1016/j.pmr.2007.07.005

Rangel VO, Frontarolli AC, Gomes DC, Araujo RRH,
Pinto RMC, Silva CHM, et al. Validade de confiabilidade
do Childhood Health Assessment Questionaire (CHAQ)
aplicado em criangas e adolescentes com paralisia
cerebral. In: VI XIX Semana Cientifica da Medicina;
2006; Uberlandia. Anais. Uberlandia: Universidade
Federal de Uberlandia; 2006. p. 30.

Pakula AT, Van Naarden Braun K, Yeargin-Allsopp M.
Cerebral palsy: classification and epidemiology. Phys
Med Rehabil Clin N Am. 2009;20(3):425-52. DOI:
http://dx.doi.org/10.1016/j.pmr.2009.06.001

Palisano RJ, Rosenbaum P, Bartlett D, Livingston MH.
Content validity of the expanded and revised Gross
Motor Function Classification System. Dev Med Child
Neurol.  2008;50(10):744-50. DOI:  http://dx.doi.
org/10.1111/j.1469-8749.2008.03089.x

Coenen M, Cieza A, Freeman J, Khan F, Miller D, Weise
A, et al. The development of ICF Core Sets for multiple
sclerosis: results of the International Consensus
Conference. J Neurol. 2011;258(8):1477-88. DOI:
http://dx.doi.org/10.1007/s00415-011-5963-7
Sampaio RF, Luz MT. Funcionalidade e Incapacidade
humana: explorando o escopo da classificagdo
internacional da Organizagdo Mundial de Saude. Cad
Saude Publica. 2009;25(3):475-83. DOI: http://dx.doi.
0rg/10.1590/50102-311X2009000300002

Imrie R. Demystifying disability: a review of the
International Classification of Functioning, Disability
and Health. Sociol Health Ilin. 2004;26(3):287-305. DOI:
http://dx.doi.org/10.1111/j.1467-9566.2004.00391.x
Le Breton D. A sociologia do corpo. Petrépolis:
Vozes; 2006. DOI: http://dx.doi.org/10.1016/j.
disc.2005.10.035

CIF: Classificagdo Internacional de Funcionalidade,
Incapacidade e Saude. Sdo Paulo: Edusp; 2003.
Schiariti V, Masse LC, Cieza A, Klassen AF, Sauve K,
Armstrong R, et al. Toward the development of the
International Classification of Functioning Core Sets for
children with cerebral palsy: a global expert survey. J
Child Neurol. 2014;29(5):582-91. DOI: http://dx.doi.
org/10.1177/0883073813475481

CIF-CJ: Classificagdo Internacional de Funcionalidade,
Incapacidade e Saude para criangas e jovens. Sdo
Paulo: Edusp; 2011.

Zampieri LM. Elaboragdo do protocolo de avaliagdo
do desempenho funcional e participagdo social de
criangas com paralisia cerebral baseado na classificagdo
Internacional de Funcionalidade Incapacidade e saude
- CIF [Dissertagdo]. Ribeirdo Preto: Faculdade de
Medicina de Ribeirdo Preto - USP; 2014.

Monteiro RP, Pfeifer LI, Soares |, Santos AA, Sousa N.
Validation of the functional and social performance -
DSF-84 checklist: preliminary study. Disabil Rehabil.
2013;35(18):1527-33. DOI: http://dx.doi.org/10.3109/
09638288.2012.745624

71

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Russell Dj, Rosenbaum PL, Avery LM Lane M. Gross
Motor Function Measure (GMFM-66 & GMFM-88)
user’s manual. Clinics in developmental medicine no.
159. London: Mac Keith; 2002.

Battistella LR, Brito CMM. Classificagdo Internacional
de Funcionalidade (CIF). Acta Fisiatr. 2002;9(2):98-101.
Battaglia M, Russo E, Bolla A, Chiusso A, Bertelli
S, Pellegri A, et al. International Classification of
Functioning, Disability and Health in a cohort of
children with cognitive, motor, and complex disabilities.
Dev Med Child Neurol. 2004;46(2):98-106. DOI: http://
dx.doi.org/10.1111/j.1469-8749.2004.tb00458.x
Andrade PM, Haase VG, Oliveira-Ferreira F. An
ICF-based approach for cerebral palsy from a
biopsychosocial ~ perspective. Dev  Neurorehabil.
2012;15(6):391-400. DOI: http://dx.doi.org/10.3109/1
7518423.2012.700650

Alexandre MNC, Coluci MZO. Validade de contetido
nos processos de construgdo e adaptagdo de
instrumentos de medidas. Ciénc Salde Coletiva.
2011;16(7):3061-8. DOI: http://dx.doi.org/10.1590/
$1413-81232011000800006

Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford
PW, Knol DL, et al. The COSMIN checklist for assessing
the methodological quality of studies on measurement
properties of health status measurement instruments:
an international Delphi study. Qual Life Res.
2010;19(4):539-49. DOI: http://dx.doi.org/10.1007/
s11136-010-9606-8

Holm S. A Simple sequentially rejective multiple test
procedure. Scand J Statist. 1979;6(2):65-70.

Mclntyre S, Morgan C, Walker K, Novak I. Cerebral
palsy-don’t delay. Dev Disabil Res Rev. 2011;17(2):114-
29. DOI: http://dx.doi.org/10.1002/ddrr.1106

Novak I. Evidence-based diagnosis, health care, and
rehabilitation for children with cerebral palsy. J Child
Neurol. 2014;29(8):1141-56. DOI:  http://dx.doi.
0rg/10.1177/0883073814535503

Andrade PM, Haase VG, Oliveira-Ferreira F. An
ICF-based approach for cerebral palsy from a
biopsychosocial ~ perspective. Dev  Neurorehabil.
2012;15(6):391-400. DOI: http://dx.doi.org/10.3109/1
7518423.2012.700650

Bottcher L, Flachs EM, Uldall P. Attentional and
executive impairments in children with spastic cerebral
palsy. Dev Med Child Neurol. 2010;52(2):e42-7. DOI:
http://dx.doi.org/10.1111/j.1469-8749.2009.03533.x
Puyelo M. Problemas de linguagem na paralisia
cerebral: diagnéstico e tratamento. In: Puyelo M, P6o
P, Basil C, Métayer M. Fonoaudiologia na paralisia
cerebral: diagndstico e tratamento. Sdo Paulo: Santos;
2001. p.17-91.

Pen3d-Casanova J. Manual de fonoaudiologia. 2 ed.
Porto Alegre: Artmed; 2002.

Miranda LC, Gomes ICD. Contribuigdes da comunicagdo
alternativa de baixa Tecnologia em paralisia cerebral
sem comunicagdo oral: relato de caso. Rev CEFAC.
2004; 6(3): 247-52.

Hidecker MJ, Paneth N, Rosenbaum PL, Kent RD, Lillie
J, Eulenberg JB, et al. Developing and validating the
Communication Function Classification System for
individuals with cerebral palsy. Dev Med Child Neurol.
2011;53(8):704-10. DOI: http://dx.doi.org/10.1111/
j.1469-8749.2011.03996.x

Laménica DAC. Estimulagdo de linguagem de criangas
com paralisia cerebral. In: Laménica DAC. Estimulagdo
da linguagem: aspectos tedricos e praticos. Sdo José
dos Campos: Pulso; 2008. p. 163-77.

Rotta NT. Paralisia cerebral, novas perspectivas

terapéuticas. J Pediatr.  2002; 78  (Supl.1):
S48-S54.  DOI:  http://dx.doi.org/10.1590/50021-
75572002000700008



Acta Fisiatr. 2016;23(2):66-72

Zampieri LM, Santos JL, Pfeifer LI

Discriminant validity of a social and functional performance protocol for children with

38.

39.

40.

41.

Gato MITP, Teixeira E, Pereira KMCP, Gagliardo HGRC.
Atengdo a saude ocular de criangas com alteragdes
neuroldgicas: relevancia da avaliagdo oftalmoldgica.
Temas Desenvolv.2008;16(93):100-3.

Regolin K, Franga L, Jimenez L, Sakamoto RH, Kamida
NTS, Matheus KRM, et al. Avaliagdo da fungdo visual
em criangas com paralisia cerebral tipo tetraparesia e
diparesia espdstica: apresentagdo de um instrumento
em terapia ocupacional. Temas Desenvolv.
2006;15(85/86):24-9.

Furkim AM, Behlau MS, Weckx LL. Clinical and
videofluoroscopic  evaluation of deglutition in
children with tetraparetic spastic cerebral palsy. Arq
Neuropsiquiatr.  2003;61(3A):611-6. DOI: http://
dx.doi.org/10.1590/S0004-282X2003000400016
Vivone GP, Tavares MMM, Bartolomeu RS, Nemr
K, Chiappetta ALML. Andlise da consisténcia
alimentar e tempo de degluticdo em criangas com
paralisia cerebral tetraplégica espastica. Rev CEFAC.
2007;9(4):504-11. DOI: http://dx.doi.org/10.1590/
$1516-18462007000400011

42.

43,

44.

45.

46.

47.

Campos da Paz Junior A, Burnett SM, Nomura AM.
Neuromuscular affections in children. In: Duthie
RB, Bentley G. Mercer’s orthopaedic surgery. 9 ed.
London: Arnold; 1996. p. 399-473.

Miller G, Clark GD. Paralisias cerebrais: causas,
consequéncias e conduta. Sdo Paulo: Manole; 2002.
Fontenelli L. Neurologia na adolescéncia. J Pediatr
(Rio J).2001;77(Supl.2):5205-5216.
Morris C, GaluppiBE, Rosenbaum PL. Reliability of family
report for the Gross Motor Function Classification
System. Dev Med Child Neurol. 2004;46(7):455-60.
DOl: http://dx.doi.org/10.1111/].1469-8749.2004.
tb00505.x

Silva DB, Pfeifer LI, Funayama CA. Gross Motor
Function Classification System Expanded & Revised
(GMFCS E & R): reliability between therapists and
parents in Brazil. Braz J Phys Ther. 2013;17(5):458-
63. DOl: http://dx.doi.org/10.1590/51413-
35552012005000113

Mancini MC, Alves ACM, Schaper C, Figueiredo EM,
Sampaio FR, Coelho ZAC, et al. Gravidade da paralisia
cerebral e desempenho funcional. Rev Bras Fisioter.
2004;8(3):253-60.

72

48.

49.

50.

51.

Palisano RJ, Orlin M, Chiarello LA, Oeffinger D,
Polansky M, Maggs J, et al. Determinants of intensity
of participation in leisure and recreational activities
by youth with cerebral palsy. Arch Phys Med Rehabil.
2011;92(9):1468-76. DOI: http://dx.doi.org/10.1016/j.
apmr.2011.04.007

Freitas PM. Perfil neuropsicoldgico das paralisias
cerebrais: hemiplégica e diplégica [Tese]. Belo
Horizonte: Universidade Federal de Minas Gerais;
2009.

Trauner DA, Nass R, Ballantyne A. Behavioural profiles
of children and adolescents after pre- or perinatal
unilateral brain damage. Brain. 2001;124(Pt 5):995-
1002. DOI: http://dx.doi.org/10.1093/brain/124.5.995
Granlund M, Eriksson L, Ylvén R. Utility of
International Classification of Functioning, Disability
and Health’s participation dimension in assigning
ICF codes to items from extant rating instruments. J
Rehabil Med. 2004;36(3):130-7. DOI: http://dx.doi.
0rg/10.1080/16501970310021707



	_GoBack

