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Participation among Children with Arthrogryposis Multiplex
Congenita: A Scoping Review

Caroline Elfassya,b , Sarah Cachechob, Laurie Snidera, and Noemi Dahan-Oliela,b

aSchool of Physical and Occupational Therapy, McGill University, Montreal, Canada; bClinical Research
Department, Shriners Hospital for Children, Montreal, Canada

ABSTRACT

Aim: To explore what is currently known regarding participation
among children and youth with arthrogryposis multiplex congenita
(AMC) using empirical studies, gray literature, and YouTube videos.
The secondary objectives included identifying activity types, out-
come measures used, interventions provided, and barriers and facili-
tators to participation.
Method: Empirical studies and gray literature were searched through
electronic databases and videos were searched on YouTube. Articles
and videos pertaining to participation and youth with AMC were
included by two reviewers. Data regarding activity types, location,
outcomes measures, interventions, and barriers and facilitators to
participation was extracted. Data was critically appraised using spe-
cific evaluation criteria.
Result: Eleven empirical studies, six gray literature articles and 71
videos met the inclusion criteria. The most common activity types
reported in the empirical studies and YouTube videos were active-
physical, social, and skill-based activities. Outcome measures
included evaluations and questionnaires, none of which were
designed to address participation. Interventions did not target par-
ticipation although the environments could affect participation.
Conclusion: The paucity of research indicates a need for future stud-
ies of participation in this population. Interventions should target
participation and address environmental barriers. Videos provide
insight for clinicians, youth, and families to help promote participa-
tion in the natural environment.
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Introduction

Health does not solely rely on physical function but rather is influenced by a multitude of
factors including psychosocial well-being, participation and the interplay with the individu-
al’s environment (Townsend & Polatajko, 2007). The International Classification of
Functioning, Disability and Health (ICF) provides a framework and classification system to
measure health care needs based on a common language and definition of key words
(World Health Organization, 2001, 2007). According to the ICF framework, Body

Functions and Structures can be defined as physiological function as well as anatomical
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parts of the body and its systems. Activities is defined as the execution of tasks or actions
by an individual (e.g., mobility, self-care, communication, school related tasks).
Participation refers to involvement in a life situation (e.g. community, social, civic activity).
This can include participation in leisure activities such as sports or music, participation in
paid or unpaid work, and social relationships (WHO, 2001, 2007). Participation can be
influenced by the individual’s environment, personal factors, and by health factors. In
childhood, participation in different life roles, at home, school or in the community, is
important as it contributes to the child’s health and development. It allows the child to
develop new competencies and skills, promotes self-confidence, and helps with developing
new relationships (King et al., 2004).
Increased participation in leisure activities has been shown to have a positive effect

on the overall quality of life of children with cerebral palsy, as well as for children with
other neurodevelopmental disabilities (Badia et al., 2013; Dahan-Oliel et al., 2012).
Additionally, the inability to participate due to a chronic disease or disability has been
shown to cause marginalization, social isolation, and lowered self-esteem (Novak &
Honan, 2019). These negative outcomes may be exacerbated among youth who live
with a rare condition, such as arthrogryposis multiplex congenita (AMC) (Ejerskov
et al., 2015).
AMC is a term that describes congenital joint contractures in two or more body areas

(Cachecho et al., 2019) and affects 1 in 3000 live births (Fahy & Hall, 1990; Staheli,
1998). Deriving its name from Greek, it literally means “curving of joints” (Staheli,
1998). Depending on the underlying diagnosis, different systems in the body such as
the respiratory, gastro-intestinal, genito-urinary, and central nervous system may be
affected (Cachecho et al., 2019; Staheli, 1998). Contractures develop in-utero due to
decrease in fetal movement resulting in joint fibrosis and stiffness (Kowalczyk & Felu�s,
2016). Contractures, which vary in distribution and severity, may cause limited joint
movement and muscle weakness in the involved body areas. While contractures do not
progress to previously unaffected joints, they may change over time due to growth and
intervention. Further, the varying severity and distribution of the contractures may
impact and limit independence in mobility, activities of daily living (Amor et al., 2011;
Ho & Karol, 2008; Spencer et al., 2010). Early intensive rehabilitation is warranted to
provide splinting and orthosis management, range of motion exercises, strengthening
programs as well as surgical interventions to correct deformities and thus promote daily
function (Bender & Withrow, 1989; Bernstein, 2002; Sells et al., 1996; Sodergard et al.,
1997). A recent qualitative study seeking to identify the rehabilitation needs of youth
with AMC, their parents and clinicians , reported that participation was a priority by
youth with AMC (Elfassy et al., 2019). Although, outcome measures assessing participa-
tion exist, this construct is oftentimes overlooked in the management and rehabilitation
of children and youth with AMC (Elfassy et al., 2019; Riner & Sellhorst, 2013).
In response to concerns raised at the Second International Symposium on

Arthrogryposis in St-Petersburg in 2014, an urgent need was identified for the develop-
ment of guidelines for AMC regarding early diagnosis, orthopedic management, and
rehabilitation (Hall et al., 2015). An emphasis was placed on the need to promote
autonomy in daily activities, quality of life, and participation and integration in the
community (Hall et al., 2015). Further, clinicians reported that, given the rarity and
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heterogeneity of AMC, rehabilitation professionals often did not feel adequately pre-
pared or lacked knowledge when treating individuals with AMC (Elfassy et al., 2019).
Therefore, the interventions and care provided to children and youth with AMC, specif-
ically focusing on participation, differ based on expertise and clinical settings. A need to
explore what is already known about participation of youth with AMC is required in
order to identify gaps in knowledge and clinical practice to promote participation.
Prior to the advent of the internet, medical journals and scholarly articles were the

main source of information for healthcare professionals and patients alike (Tan &
Goonawardene, 2017). Now that encyclopedic information resources are available
online, 60-80% of users obtain health information on the internet (Powell et al., 2003).
Users may educate and empower themselves by becoming knowledgeable about a sub-
ject and more involved in the informed decision-making for their own healthcare
(Hardey, 1999). Fox (2002) stated that two thirds of those using the internet to find
information report some impacts on their healthcare decisions (Fox, 2002). Although
internet accessibility has the potential to provide important healthcare information, the
number of educational videos created by institutions are rather small (Farkas et al.,
2015). In response, health educational guides and how-to videos have been created by
youth with AMC, their caregivers, support networks and online platforms. These videos
are most often shared on the YouTube platform, one of the most popular video-sharing
websites worldwide making it an important source of publicly available information
(PAI). YouTube videos are based on lived experience and often provide day to day
examples of what it is like to live with a disability. They enable individuals to demon-
strate and showcase their abilities and encourage others with similar conditions to pur-
sue their independence in completing tasks of daily living, in participating in various
leisure activities, and in developing their overall autonomy. Educational videos from
support networks are also a valuable and accessible source of information providing
tools and resources for youth and their families. Thus, the internet now presents an
opportunity for important information pertaining to participation to be transmitted dir-
ectly to those interested. Similar to other sources of information, such as medical jour-
nals and scholarly articles, the content of these PAI should be critically appraised to
ensure the information is valid and reliable. Therefore, the overall objective of this scop-
ing review was to explore what is currently known regarding participation among chil-
dren and youth with AMC using empirical studies, gray literature, and PAI- specifically
YouTube videos.

Methodology

Design

A scoping review is a form of knowledge synthesis that addresses an exploratory
research question aimed at mapping key concepts, types of evidence, and gaps in
research related to a defined area or field by systematically searching, selecting, and syn-
thesizing existing knowledge (Arksey & O’Malley, 2005). This design was preferred over
a systematic review as this review did not aim to answer a specific research question,
rather it explores and presents the existing knowledge on the topic of participation in
children and youth with AMC ( Munn et al., 2018). The current scoping review used
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Arksey and O’Malley’s (2005) framework in addition to incorporating recommendations
by Levac et al. (2010) (Arksey & O’Malley, 2005; Levac et al., 2010). This framework
consisted of five steps: i) identifying the research question(s), ii) identifying relevant
studies, iii) selecting studies, iv) charting the data and v) collating, summarizing and
reporting results (Arksey & O’Malley, 2005; Levac et al., 2010).

Identifying the Research Question

The objective of this scoping review was to identify and explore what is known sur-
rounding participation for children and youth with AMC. Specifically, the secondary
objectives were the following: 1) In what activity types do children with AMC report
being engaged? 2) What are the outcome measures used to evaluate the level of partici-
pation? 3) What are the interventions used to promote participation? 4) What are the
facilitators and barriers to participation in this population?
The five dimensions of the Children’s Assessment of Participation and Enjoyment

(CAPE) tool were used to identify and classify participation throughout this scoping
review. The CAPE is an assessment tool for participation in day-to-day activities outside
of mandated school activities of children between 6-21 years of age (Imms, 2008; King
et al., 2004). The dimensions of participation of the CAPE include diversity, intensity,
with whom, where and enjoyment. Furthermore, the CAPE categorizes five activity
types which include recreational (e.g., playing video games or doing puzzles), active-
physical (e.g. team sports or bicycling), social (e.g., going to the movies or hanging out
with friends), skill-based (e.g., taking art classes or learning to dance), and self-improve-
ment (e.g., reading or doing a chore) (Supplemental Online Material 1 for detailed defi-
nitions) (Imms, 2008; King et al., 2004). For the purpose of objectivity and consistency,
location was categorized into three of the five domains of the CAPE (i.e. home, school,
and community rather than in the relative’s home, the neighborhood, at school but not
during class, beyond the community) to facilitate categorization when details regarding
location are limited.

Identifying Relevant Studies

In order to provide a comprehensive representation of participation, this first of its
kind scoping review will utilize a search of empirical studies and gray literature as well
as PAI in the format of online YouTube videos. With guidance from an expert librarian
in the field of rehabilitation, a search strategy for electronic databases Ovid MEDLINE
(1946 – November 2019), CINAHL (1977 – November 2019), Ovid EMBASE (1974 –

November 2019), PsycINFO (1987 – November 2019), and OTSeeker (2002 –

November 2019) was created. These databases were selected in order to conduct a com-
prehensive search that would include participation from a range of various healthcare
professions. The databases were used to reach a broad-based search strategy of English
and French literature and aimed to include quantitative, qualitative and mixed-methods
studies, therefore no limitation was placed in terms of publication data and publication
type. The gray literature including theses and dissertations was searched in ProQuest
and OpenSigle. PAI consisting of YouTube videos, as this platform is the most popular
video-sharing websites worldwide, is an important database for publicly posted videos.

PHYSICAL & OCCUPATIONAL THERAPY IN PEDIATRICS 613



To identify relevant studies, members of the research team entered the search terms in
English in varying combinations into the electronic databases. A complete list of search
terms in all databases can be found in Table 1 and adaptations were made for the dif-
ferent databases. For the YouTube videos, the following combination of search words
was selected: “arthrogryposis and sport”, “arthrogryposis and art”, and “arthrogryposis
and play”. These keywords were selected as they represent broad categories of activities
children and youth typically engage in.

Selecting Studies

For the selection of research articles, both empirical studies and gray literature, the
search strategy was conducted in two phases based on the inclusion and exclusion crite-
ria (Table 2): 1) an initial title and abstract screening, followed by 2) full-text review of
the articles. Two reviewers screened all titles and abstracts then reviewed the selected
full texts (C.E and S.C). A third reviewer (N.D-O) was included to resolve any disagree-
ments in the selection process. There were 16 conflicts in the abstract and title screen-
ing which represents 99% agreement. A PRISMA flow chart was used to track the
number of articles at each stage of the review (Moher, Liberati, Tetzlaff, Altman, & The
Prisma Group, 2009) (Figure 1).
For the PAI, the YouTube videos to be screened were divided between two reviewers

(C.E and S.C), and were selected based on the inclusion and exclusion criteria (see Table
2 and Figure 2). For the empirical studies, gray literature, and videos, two reviewers

Table 1. Search terms used in Ovid MEDLINE (1946-2019). Adaptations were made in other data-
bases to incorporate search strategy.

# Searches Results

1 arthrogryposis.mp. or exp ARTHROGRYPOSIS/ 2643
2 amyoplasia.mp. 136
3 Contracture/ 7877
4 multiple congenital contracture.mp. 14
5 exp Hand Deformities, Congenital/ 3767
6 exp Clubfoot/ 3683
7 participation.mp. or exp PATIENT PARTICIPATION/ 175511
8 play.mp. or exp “Play and Plaything”/ 654351
9 leisure.mp. or exp Leisure Activities/ 236200
10 school.mp. or exp Schools/ 298492
11 handwriting.mp. or exp HANDWRITING/ 3753
12 physical education.mp. or exp “Physical Education and Training”/ 15543
13 exp “COOKING AND EATING UTENSILS”/ or exp COOKING/ or cooking.mp. 22002
14 exp “Activities of Daily Living”/ 98222
15 exp EMPLOYMENT, SUPPORTED/ or exp EMPLOYMENT/ or employment.mp. 121720
16 driving.mp. or exp AUTOMOBILE DRIVING/ 91959
17 exp SOCIAL MEDIA/ 6610
18 TECHNOLOGY/ or exp INFORMATION TECHNOLOGY/ 9468
19 exp CELL PHONE/ or phone.mp. 26669
20 computer.mp. or exp Computers/ 716972
21 1 or 2 or 3 or 4 or 5 or 6 17471
22 7 or 8 or 9 or 19 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 2309347
23 21 and 22 650
24 limit 23 to (“all infant (birth to 23 months)” or “all child (0 to 18 years)”) 322
25 ("20180301" or 2018030� or 2018031� or 2018032� or 2018033� or 201804� or

201805� or 201806� or 201807� or 201808� or 201809� or 201810� or 201811� or
201812� or 2019�).dt,ez,ed.

3062357

26 24 and 25 23
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independently applied the selection criteria to an initial sample of 5% of identified data
and subsequently discussed any differences in order to ensure consistency and strong
inter-coder agreement in applying the selection criteria. Once all members were in agree-
ment, the selection criteria was then applied to full-text articles and online videos.

Charting the Data

A pre-defined data extraction form was created for both types of data. For the empirical
studies and gray literature, the following information for each article included in the

Table 2. Selection criteria for empirical studies, gray literature, and publicly available information.

Empirical Studies and Gray Literature

Inclusion Criteria Exclusion Criteria

Children and youth ages 0-18 years Individuals >18 years
AMC or multiple congenital contracture, Amyoplasia,

distal arthrogryposis and associated syndromes
Not AMC related diagnosis

Participation as an outcome as categorized by the CAPE
(i.e., recreational, active-physical, social, skill-based,
self-improvement)

Outcomes not related to participation or explicitly stated
(i.e., not related to participation in a life situation)

Qualitative, quantitative, mixed methods, theses,
dissertations, pamphlets, abstracts

Review articles

English and French Other language

Publicly Available Information (PAI)

Inclusion Criteria Exclusion Criteria

Children and youth ages 0-18 years Individuals >18 years
AMC or multiple congenital contracture, Amyoplasia,

distal arthrogryposis and associated syndromes
Not AMC related diagnosis

Participation as main activity as categorized by the CAPE Context other than participation
YouTube videos None
English and French Other language

Figure 1. PRISMA flow chart for empirical studies and gray literature.
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study was extracted by the principal author (C.E): author names, year of publication,
article title, study aims/objectives, patient population, age of sample, activity type and
location of participation as defined by the CAPE, outcome measures used, results of
study, and key findings (Table 3). The CAPE was used to organize activity type (i.e. rec-
reational, active-physical, social, skill-based, self-improvement) and location in a consist-
ent manner. The CAPE provides an extensive list of activities that fall under each
activity type. It also classifies different environments into categories of location (i.e.,
community, home, school). Therefore, this tool was used to organize and analyze the
information about participation (empirical studies and gray literature) in an objective
and systematic way for comparison purposes.
Methodological quality of empirical studies was appraised by the principal author

(C.E) using the McMaster University’s Critical Review Form for Quantitative and
Qualitative Studies which evaluates the quality of the study based on eight sections:
study purpose, literature, design, sample, outcomes, intervention, results, and conclusion
or clinical impaction (Hand et al., 2011; Law, 1998; Letts, 2007). Two forms are avail-
able for this tool, one for quantitative studies and one for qualitative studies. This single
appraisal tool was used for all the empirical studies that were included in order to com-
pare and contrast between them, despite the differences in study designs. The AACODS
Checklist (Authority, Accuracy, Coverage, Objectivity, Date, and Significance) is a crit-
ical appraisal tool specifically created for gray literature (Tyndall, 2010). Authority refers
to the source of the information, the authors’ credentials or organizational affiliations

Figure 2. YouTube videos screened and included.

616 C. ELFASSY ET AL.



T
a
b
le

3
.
C
h
ar
ac
te
ri
st
ic
s
o
f
in
cl
u
d
ed

st
u
d
ie
s.

Fi
rs
t
A
u
th
o
r
(Y
ea
r)

St
u
d
y
A
im
s

St
u
d
y
D
es
ig
n

P
at
ie
n
t
P
o
p
u
la
ti
o
n

P
at
ie
n
t
A
g
e

R
es
u
lt
s

A
u
th
o
r
C
o
n
cl
u
si
o
n

E
m
p
ir
ic
a
l

S
tu
d
ie
s
(n
5
1
2
)

A
m
o
r
et

al
.
(2
0
1
1
)
To

es
ta
b
lis
h
n
o
rm

at
iv
e

P
O
D
C
I
sc
o
re
s
fo
r
ch
ild
re
n

w
it
h
A
m
yo
p
la
si
a,
an
d
to

d
et
er
m
in
e
w
h
et
h
er

th
e

P
O
D
C
I
is
se
n
si
ti
ve

to
d
if
fe
ri
n
g
le
ve
ls
o
f

se
ve
ri
ty

o
f
A
m
yo
p
la
si
a

an
d
ab
le

to
d
et
ec
t
a

ch
an
g
e
in

th
e
fu
n
ct
io
n
al

ab
ili
ti
es

o
f
af
fe
ct
ed

ch
ild
re
n
o
ve
r
ti
m
e

C
o
h
o
rt
St
u
d
y

C
h
ild
re
n
w
it
h

A
m
yo
p
la
si
a

(n
¼
7
4
)

M
ea
n
ag
e
o
f
ch
ild

8
.5
±
4
.4

ye
ar
s

M
ea
n
sc
o
re
s
fo
r
ch
ild
re
n

w
it
h
A
m
yo
p
la
si
a
w
er
e

si
g
n
if
ic
an
tl
y
lo
w
er

th
an

th
o
se

w
it
h
o
u
t

m
u
sc
u
lo
sk
el
et
al

d
is
o
rd
er

Th
e
P
O
D
C
I
is
u
se
fu
l
in

ev
al
u
at
in
g
fu
n
ct
io
n
al

o
u
tc
o
m
es

o
f
ch
ild
re
n

w
it
h
A
m
yo
p
la
si
a,
an
d
is

se
n
si
ti
ve

to
ch
an
g
e
in

fu
n
ct
io
n
o
ve
r
ti
m
e.
Th
e

P
O
D
C
I
sh
o
w
s
p
ro
m
is
e
as

a
to
o
l
to

ev
al
u
at
e
lo
n
g
-

te
rm

o
u
tc
o
m
es

o
f

su
rg
ic
al

m
an
ag
em

en
t

in
A
m
yo
p
la
si
a.

A
zb
el
l
an
d

D
an
n
em

ill
er

( 2
0
1
5
)

To
d
o
cu
m
en
t
th
e
fr
eq
u
en
cy

an
d

ti
m
in
g
o
f
in
te
rv
en
ti
o
n
s

fo
r
an

in
fa
n
t
w
it
h
A
M
C

fo
llo
w
in
g
a
cl
in
ic
al

d
ec
is
io
n
-m

ak
in
g
p
ro
ce
ss

C
as
e
R
ep
o
rt

M
al
e
w
it
h

A
M
C
(n
¼
1
).

1
1
d
ay
s
to

9
m
o
n
th
s

Im
p
ro
ve
m
en
t
o
f
P
R
O
M

im
p
ro
ve
d
,
d
ec
re
as
e
o
f

p
ai
n
sc
o
re
s
d
ec
re
as
ed

d
u
ri
n
g
P
R
O
M
,
in
cr
ea
se

in
P
SF
S
sc
o
re
,
d
ec
re
as
e
in

P
D
M
S
st
an
d
ar
d
sc
o
re

lo
co
m
o
ti
o
n
an
d

st
at
io
n
ar
y
sk
ill
s

O
cc
u
p
at
io
n
al

an
d
p
h
ys
ic
al

th
er
ap
y
in
te
rv
en
ti
o
n
s

co
n
tr
ib
u
te
d
to

im
p
ro
ve
m
en
t
o
f
b
o
d
y

fu
n
ct
io
n
s
an
d

p
ar
ti
ci
p
at
io
n
in

so
m
e
ac
ti
vi
ti
es
.

B
ab
ik
et

al
.
( 2
0
1
6
)
To

ev
al
u
at
e
th
e
fe
as
ib
ili
ty

an
d
ef
fe
ct
iv
en
es
s
o
f
th
e

W
R
EX

d
ev
ic
e
fo
r

an
in
fa
n
t

C
as
e
R
ep
o
rt

M
al
e
w
it
h

A
m
yo
p
la
si
a

(n
¼
1
)

8
m
o
n
th
s
to

1
3
m
o
n
th
s

Im
p
ro
ve
m
en
t
in

ti
m
e
sp
en
t

co
n
ta
ct
in
g
o
b
je
ct
s
ac
ro
ss

a
la
rg
er

sp
ac
e
lo
o
ki
n
g
at

o
b
je
ct
s,
im
p
ro
ve
d

u
n
im
an
u
al

an
d
b
im
an
u
al

co
n
ta
ct

w
it
h
o
b
je
ct
s,
le
ss

u
se

o
f
h
is
m
o
u
th

w
h
en

w
ea
ri
n
g
P
-W

R
EX
.
A
R
O
M

o
f
sh
o
u
ld
er

fl
ex
io
n

im
p
ro
ve
d
an
d
m
u
sc
le

st
re
n
g
th

in
cr
ea
se
d

Ex
o
sk
el
et
o
n
m
ay

b
e
fe
as
ib
le

an
d
ef
fe
ct
iv
e
as
si
st
iv
e

d
ev
ic
es

fo
r
im
m
ed
ia
te

im
p
ro
ve
m
en
ts

in
in
fa
n
ts
’

re
ac
h
in
g
an
d
vi
su
al

at
te
n
ti
o
n
ab
ili
ti
es
,
an
d

m
ay

n
ee
d
to

b
e
p
ai
re
d

w
it
h
ta
rg
et
ed

in
te
rv
en
ti
o
n
ac
ti
vi
ti
es

fo
r

o
p
ti
m
al

re
h
ab
ili
ta
ti
ve

b
en
ef
it
s

B
ab
ik
et

al
.
(2
0
1
9
)
To

ev
al
u
at
e
p
la
y
in

yo
u
n
g

ch
ild
re
n
w
it
h
A
M
C
an
d

to
as
se
ss

th
e
as
si
st
iv
e

an
d
re
h
ab
ili
ta
ti
ve

ef
fe
ct
s

o
f
th
e
P
la
ys
ki
n
o
n
p
la
y

w
it
h
o
b
je
ct
s
fo
r
yo
u
n
g

ch
ild
re
n
w
it
h
A
M
C
.

Lo
n
g
it
u
d
in
al

co
h
o
rt
st
u
d
y

(A
B
A
si
n
g
le
-

su
b
je
ct

d
es
ig
n
)

C
h
ild
re
n
w
it
h

A
M
C
(n
¼
1
7
)

M
ea
n
ag
e
1
3
.9

(±
8
.7

m
o
n
th
s)

Th
e
P
la
ys
ki
n
o
ff
er
ed

si
g
n
if
ic
an
t
im
p
ro
ve
m
en
t

to
ch
ild
re
n
’s
ab
ili
ty

to
p
la
y
an
d
re
d
u
ce
d

co
m
p
en
sa
to
ry

ar
m

m
o
ve
m
en
ts
.
W
h
ile

w
ea
ri
n
g
th
e
P
la
ys
ki
n
,

ch
ild
re
n
si
g
n
if
ic
an
tl
y

O
ve
ra
ll,
p
o
si
ti
ve

ef
fe
ct
s
o
f

P
la
ys
ki
n
o
n
o
b
je
ct

ex
p
lo
ra
ti
o
n
,
m
an
ip
u
la
ti
o
n

in
te
rm

s
o
f
as
si
st
iv
e

ef
fe
ct
s
an
d

re
h
ab
ili
ta
ti
o
n
ef
fe
ct
s

(c
o
n
ti
n
u
e
d
)

PHYSICAL & OCCUPATIONAL THERAPY IN PEDIATRICS 617



T
a
b
le

3
.
C
o
n
ti
n
u
ed
.

Fi
rs
t
A
u
th
o
r
(Y
ea
r)

St
u
d
y
A
im
s

St
u
d
y
D
es
ig
n

P
at
ie
n
t
P
o
p
u
la
ti
o
n

P
at
ie
n
t
A
g
e

R
es
u
lt
s

A
u
th
o
r
C
o
n
cl
u
si
o
n

in
cr
ea
se
d
th
e
in
te
n
si
ty

an
d
va
ri
ab
ili
ty

o
f
th
ei
r

o
b
je
ct

ex
p
lo
ra
ti
o
n
in

b
o
th

fl
o
o
r
an
d
su
rf
ac
e

as
se
ss
m
en
t.
A
ct
iv
e
R
O
M

o
f
sh
o
u
ld
er

fl
ex
io
n

ag
ai
n
st

g
ra
vi
ty

im
p
ro
ve
d

fr
o
m

3
9
d
eg
re
es

to
8
4
d
eg
re
es
.

B
ag
le
y

et
al
.
(2
0
1
1
)

A
ss
es
s
th
e
fa
ct
o
r
st
ru
ct
u
re

an
d
it
em

-l
ev
el

st
at
is
ti
cs

o
f
th
e
A
FK
p
3
8
.

R
et
ro
sp
ec
ti
ve

St
u
d
y

ch
ild
re
n
an
d

ad
o
le
sc
en
ts

((
ar
th
ro
g
ry
p
o
si
s

(n
¼
1
3
),

ce
re
b
ra
l
p
al
sy

(n
¼
1
0
5
),

fa
ti
g
u
e
(n
¼
6
4
),

lim
b

sa
lv
ag
e

(n
¼
1
8
))

M
ea
n
ag
e
1
2

ye
ar
s
7
m
o
n
th
s

(S
D
2
ye
ar
s

8
m
o
n
th
s)

It
em

-f
it
st
at
is
ti
cs

b
as
ed

o
n

th
is
tw
o
-f
ac
to
r
m
o
d
el

d
em

o
n
st
ra
te
d
ad
eq
u
at
e

fi
t
an
d
co
n
te
n
t
co
ve
ra
g
e

Fo
r
th
e
A
M
C
sa
m
p
le
:

M
ea
n
A
SK
p
sc
o
re

(S
D
)

ra
n
g
e
6
8
.4

(2
0
.3
)
3
1
.6
–
9
5
.1

Th
e
A
SK
p
3
8
h
as

tw
o
fa
ct
o
rs

d
ef
in
ed

as
ac
ti
vi
ti
es

o
f

d
ai
ly
liv
in
g
an
d
p
la
y.

Th
er
e
is
a
n
ee
d
to

re
an
al
yz
e
re
vi
se
d

o
u
tc
o
m
e
in
st
ru
m
en
ts

b
ec
au
se

th
e
ad
d
it
io
n

an
d
m
o
d
if
ic
at
io
n
o
f

it
em

s
m
ay

ch
an
g
e
th
e

in
st
ru
m
en
t’
s
u
n
d
er
ly
in
g

co
n
ce
p
tu
al
st
ru
ct
u
re
.

D
al
to
n
an
d
H
o
yt
-

H
al
le
tt
(2
0
1
3
)

Ex
p
lo
re

th
ro
u
g
h
ca
se

re
p
o
rt
s,
o
cc
u
p
at
io
n
al

d
ep
ri
va
ti
o
n
ex
p
er
ie
n
ce
d

b
y
tw
o
p
re
-t
ee
n
ch
ild
re
n

w
it
h
p
h
ys
ic
al

d
is
ab
ili
ti
es

an
d
th
e
u
se

o
f
as
si
st
iv
e

te
ch
n
o
lo
g
y
to

en
ab
le

o
cc
u
p
at
io
n
an
d

re
m
o
ve

in
ju
st
ic
es

C
as
e
R
ep
o
rt

Fe
m
al
e
w
it
h

A
m
yo
p
la
si
a
an
d

g
lo
b
al

d
ev
el
o
p
m
en
ta
l

d
el
ay
(n
¼
1
),

fe
m
al
e
w
it
h

ce
re
b
ra
l

p
al
sy

(n
¼
1
)

1
2
ye
ar
s

Im
p
ro
ve
m
en
t
in

co
m
m
u
n
ic
at
io
n
,

ac
ad
em

ic
p
er
fo
rm

an
ce
,

an
d
m
o
b
ili
ty
.

O
cc
u
p
at
io
n
al

en
ab
le
m
en
t
is

fa
ci
lit
at
ed

th
ro
u
g
h
u
se

o
f

as
si
st
iv
e
te
ch
n
o
lo
g
y
an
d

re
d
u
ce
s
so
ci
al

ex
cl
u
si
o
n

in
ch
ild
re
n
w
it
h
p
h
ys
ic
al

d
is
ab
ili
ti
es

an
d
su
p
p
o
rt

p
ar
ti
ci
p
at
io
n
in

o
cc
u
p
at
io
n
s.

D
ill
o
n
et

al
.
( 2
0
0
9
)
To

o
b
je
ct
iv
el
y
d
es
cr
ib
e
th
e

am
b
u
la
to
ry

an
d
p
h
ys
ic
al

ac
ti
vi
ty

o
f
am

b
u
la
to
ry

yo
u
th

w
it
h

ar
th
ro
g
ry
p
o
si
s
w
h
o
h
ad

u
n
d
er
g
o
n
e
m
u
lt
ip
le

o
p
er
at
iv
e
an
d

th
er
ap
eu
ti
c
in
te
rv
en
ti
o
n
s

an
d
to

co
m
p
ar
e
th
ei
r

C
o
h
o
rt
St
u
d
y

C
h
ild
re
n
w
it
h

ar
th
ro
g
ry
p
o
si
s

(n
¼
1
3
),

ty
p
ic
al
ly

d
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a,

am
p
u
ta
ti
o
n
,
C
P
,

ar
th
ro
g
ry
p
o
si
s)

n
¼
8

A
g
e
ra
n
g
in
g
fr
o
m

8
to

1
2
ye
ar
s

P
h
ys
ic
al
en
vi
ro
n
m
en
t:
si
ze

o
f
p
la
y
sp
ac
e
al
lo
w
s
fo
r

m
o
re

p
ar
ti
ci
p
at
io
n
an
d

ac
ce
ss

m
ay

lim
it

p
ar
ti
ci
p
at
io
n
.
So
ci
al

en
vi
ro
n
m
en
t:
va
ri
et
y
o
f

p
la
y
p
ar
tn
er
s
(p
ee
rs
an
d

ad
u
lt
s)
w
it
h
p
o
si
ti
ve

p
la
y

ex
p
er
ie
n
ce
;
at
ti
tu
d
es

an
d

b
eh
av
io
rs

al
so

h
av
e
an

im
p
ac
t.
P
la
y
p
ro
vi
d
es

th
e

o
p
p
o
rt
u
n
it
y
to

p
ra
ct
ic
e

an
d
ac
h
ie
ve

su
cc
es
s.

H
o
w
ev
er
,
th
er
e
is
a
la
ck

o
f
p
la
y
ch
o
ic
es

an
d

in
su
ff
ic
ie
n
t
p
la
y
ti
m
e.

P
ar
ti
ci
p
an
ts

p
er
so
n
al

st
re
n
g
th
s
an
d
ab
ili
ti
es

ar
e
af
fo
rd
an
ce
s
to

p
o
si
ti
ve

p
la
y

ex
p
er
ie
n
ce
s.
-
p
er
so
n
al

lim
it
at
io
n
s
d
u
e
to

la
ck

o
f

kn
o
w
le
d
g
e
o
r
ex
p
er
ie
n
ce

Tw
o
su
b
ca
te
g
o
ri
es

w
it
h
in

en
vi
ro
n
m
en
t
em

er
g
ed
:

p
h
ys
ic
al

an
d
so
ci
al
,
ea
ch

w
it
h
p
o
si
ti
ve

an
d

n
eg
at
iv
e
as
p
ec
ts
.

Fi
n
d
in
g
s
sh
o
w
ca
se

th
at

ch
ild
re
n
sh
o
u
ld

ac
t
as

ac
ti
ve

b
ei
n
g
s
to

cr
ea
te

th
ei
r
o
w
n
w
o
rl
d
s

(t
h
ro
u
g
h
p
la
y

p
ar
ti
ci
p
at
io
n
).

La
rs
o
n
( 1
9
5
4
)

To
as
se
ss

th
e
ad
eq
u
ac
y
o
f

th
e
g
en
er
al

ex
p
er
ie
n
ce

P
h
D
Th
es
is

D
is
se
rt
at
io
n

ch
ild
re
n
w
it
h

d
is
ab
ili
ti
es

A
g
e
ra
n
g
in
g
fr
o
m

3
to

6
ye
ar
s

Th
e
so
ci
al
iz
at
io
n
s
sc
o
re

fo
r

TD
Y
g
ro
u
p
ar
e

Fo
r
ea
ch

ar
ea

m
ea
n
o
f

ex
p
er
ie
n
ce

sc
o
re

w
as
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b
ac
kg
ro
u
n
d
o
f
ch
ild
re
n

w
it
h
d
is
ab
ili
ti
es

b
y

co
m
p
ar
in
g
th
ei
r

ex
p
er
ie
n
ce
s
in

va
ri
o
u
s

cr
it
ic
al

ar
ea
s
w
it
h
th
o
se

o
f
ty
p
ic
al
ly
d
ev
el
o
p
p
in
g

ch
ild
re
n
o
f
th
e
sa
m
e
ag
e

an
d
so
ci
al

st
at
u
s

(c
er
eb
ra
l
p
al
sy

n
¼
7
4
,

p
o
lio
m
ye
lit
is

n
1
8
,
o
th
er

p
h
ys
ic
al

d
is
ab
ili
ti
es

in
cl
u
d
in
g

ar
th
ro
g
ry
p
o
si
s

n
¼
4
3
)
an
d

1
3
5
ty
p
ic
al
ly

d
ev
el
o
p
in
g

yo
u
th

(T
D
Y
)

su
b
st
an
ti
al
ly
h
ig
h
er

th
an

ch
ild
re
n
w
it
h
);
p
ar
en
t
o
f

yo
u
th

w
it
h
d
is
ab
ili
ty

is
m
o
re

p
re
se
n
t
an
d
le
ss

lik
el
y
to

le
t
yo
u
th

aw
ay

fr
o
m

th
em

;
p
ar
en
ta
l

su
p
p
o
rt
in

te
rm

s
o
f

re
co
g
n
it
io
n
sc
o
re

w
as

th
e
sa
m
e
fo
r
b
o
th

g
ro
u
p
s;
en
vi
ro
n
m
en
ta
l

su
p
p
o
rt
sc
o
re

w
as

h
ig
h
er

fo
r
TD

Y

si
g
n
if
ic
an
tl
y
la
rg
er

fo
r

th
e
co
n
tr
o
l
g
ro
u
p
.
In

m
o
st

in
st
an
ce
s,

ex
p
er
ie
n
ce

si
tu
at
io
n

co
u
ld

b
e
p
ro
vi
d
ed

to
ch
ild
re
n
w
it
h
p
h
ys
ic
al

d
is
ab
ili
ti
es

b
y
co
n
sc
io
u
s

ef
fo
rt
p
ar
ti
cu
la
rl
y

fr
o
m

p
ar
en
ts
.

O
rr
an
d
A
rb
o
u
r-

N
ic
it
o
p
o
u
lo
s,

( 2
0
1
6
)

To
ex
p
lo
re

th
ro
u
g
h
th
e
u
se

o
f
q
u
al
it
at
iv
e
m
et
h
o
d
s,

th
e
ex
p
er
ie
n
ce
s
o
f
yo
u
th

w
it
h
p
h
ys
ic
al

d
is
ab
ili
ti
es

w
it
h
th
ei
r
p
ee
rs
in

sp
o
rt

co
n
te
xt
s
u
si
n
g
a
se
lf
-

d
et
er
m
in
at
io
n

th
eo
ry

le
n
s.

M
.S
c.
Th
es
is

D
is
se
rt
at
io
n

A
d
o
le
sc
en
ts

(c
er
eb
ra
l
p
al
sy

n
¼
3
,
h
ip

g
ro
w
th

p
la
te

d
am

ag
e
n
¼
1
,

D
ev
el
o
p
m
en
ta
l

C
o
o
rd
in
at
io
n

D
is
o
rd
er

n
¼
2
,

ar
th
ro
g
ry
p
o
si
s

n
¼
1
,
d
o
u
b
le

b
el
o
w

kn
ee

am
p
u
ta
ti
o
n

n
¼
1
)

ag
e
ra
n
g
in
g
fr
o
m

1
3
-1
8
ye
ar
s;

A
M
C
yo
u
th

1
8

ye
ar
s
o
ld

Y
o
u
th

w
it
h
A
M
C
st
ar
te
d

p
la
yi
n
g
te
am

sp
o
rt
s
6

m
o
n
th
s
p
ri
o
r
to

st
u
d
y.

Y
o
u
th

re
p
o
rt
ed

th
at

in
it
ia
l
co
n
ta
ct

w
it
h
sp
o
rt
s

w
as

le
ss

th
ro
u
g
h
in
te
re
st

b
u
t
ra
th
er

w
h
at

w
as

av
ai
la
b
le

in
th
e

co
m
m
u
n
it
y
at

th
e
ti
m
e;

p
ee
r
in
te
ra
ct
io
n
is

im
p
o
rt
an
t
to

m
ai
n
ta
in
in
g

p
ar
ti
ci
p
at
io
n
;
fi
rs
t

ex
p
er
ie
n
ce

in
sp
o
rt
as

ch
al
le
n
g
in
g
as

lo
w

sk
ill

le
ve
l
b
u
t
as

sp
en
t
m
o
re

ti
m
e
p
ar
ti
ci
p
at
in
g
th
er
e

w
as

p
ro
g
re
ss
io
n
;

so
ci
al
iz
at
io
n
th
ro
u
g
h

sp
o
rt
is
cr
u
ci
al
fo
r

m
ak
in
g
fr
ie
n
d
s
an
d

m
ee
ti
n
g
p
eo
p
le

Y
o
u
th

w
it
h
p
h
ys
ic
al

d
is
ab
ili
ti
es

ex
p
er
ie
n
ce

lo
n
g
er

p
ar
en
ta
l

d
ep
en
d
en
ce

an
d

au
to
n
o
m
y
b
eg
in
s
in

la
te
r

ad
o
le
sc
en
ce
;
d
u
e
to

lo
w

sk
ill
se
t
in

sp
o
rt
at

fi
rs
t

th
er
e
is
g
re
at
er

fe
el
in
g

o
f
re
q
u
ir
in
g
ex
tr
in
si
c

m
o
ti
va
ti
o
n
fr
o
m

co
ac
h

o
r
fa
m
ily
,
b
u
t
as

p
ar
ti
ci
p
at
io
n
in
cr
ea
se
s
so

d
o
sk
ill
s.
M
o
re

o
p
p
o
rt
u
n
it
ie
s
an
d

w
el
co
m
in
g
en
vi
ro
n
m
en
ts

b
en
ef
it
yo
u
th
;
–
Th
e

im
p
o
rt
an
ce

o
f
so
ci
al

in
te
ra
ct
io
n
s
fo
r
yo
u
th

ex
te
n
d
s
b
ey
o
n
d
sp
o
rt
to

re
d
u
ce

an
xi
et
y,
sh
yn
es
s

an
d
p
ee
r
vi
ct
im
iz
at
io
n
,

ca
n
re
d
u
ce

b
u
lly
in
g
an
d

p
ro
m
o
te

p
o
si
ti
ve

sp
o
rt

ex
p
er
ie
n
ce
s

O
rt
iz
-C
as
ti
llo

an
d

H
o
d
g
e
(2
0
1
1
)

1
)
To

va
lid
at
e
se
le
ct
ed

co
m
p
o
n
en
ts

o
f
th
e

p
h
ys
ic
al

ac
ti
vi
ty

sc
al
e
fo
r

in
d
iv
id
u
al
s
w
it
h
p
h
ys
ic
al

d
is
ab
ili
ti
es

fo
r
u
se

w
it
h

P
h
D
Th
es
is

D
is
se
rt
at
io
n

A
d
o
le
sc
en
ts

w
it
h

ce
re
b
ra
l
p
al
sy
,

sp
in
a
b
if
id
a,

m
u
sc
u
la
r

d
ys
tr
o
p
h
y,

A
g
e
ra
n
g
in
g
fr
o
m

1
2
to

1
8
ye
ar
s.

D
es
cr
ip
ti
ve

in
fo
rm

at
io
n

ab
o
u
t
p
ar
ti
ci
p
an
ts

p
ro
vi
d
ed
.
1
:
st
re
n
u
o
u
s

ac
ti
vi
ty
/e
xe
rc
is
e
an
d

w
al
k/
w
h
ee
l/
p
u
sh

o
u
ts
id
e

R
ev
is
io
n
o
f
th
e
P
A
D
S
an
d

fu
rt
h
er

re
se
ar
ch

n
ee
d
ed

to
va
lid
at
e
th
e
sc
al
e.
Th
e

am
o
u
n
t
an
d
d
u
ra
ti
o
n
o
f

p
h
ys
ic
al

ac
ti
vi
ty (c
o
n
ti
n
u
e
d
)

PHYSICAL & OCCUPATIONAL THERAPY IN PEDIATRICS 621



T
a
b
le

3
.
C
o
n
ti
n
u
ed
.

Fi
rs
t
A
u
th
o
r
(Y
ea
r)

St
u
d
y
A
im
s

St
u
d
y
D
es
ig
n

P
at
ie
n
t
P
o
p
u
la
ti
o
n

P
at
ie
n
t
A
g
e

R
es
u
lt
s

A
u
th
o
r
C
o
n
cl
u
si
o
n

ad
o
le
sc
en
ts

w
it
h
p
h
ys
ic
al

d
is
ab
ili
ti
es

2
)
co
n
st
ru
ct

a
sc
al
e
(P
A
D
S)

b
as
ed

o
n

th
e
th
eo
ry

o
f
p
la
n
n
ed

b
eh
av
io
r
to

as
se
ss

d
et
er
m
in
an
ts

p
ro
m
o
ti
n
g

an
d
h
in
d
er
in
g
p
h
ys
ic
al

ac
ti
vi
ty

p
ar
ti
ci
p
at
io
n

am
o
n
g
ad
o
le
sc
en
ts

w
it
h

p
h
ys
ic
al

d
is
ab
ili
ti
es

in
u
rb
an

co
m
m
u
n
it
ie
s

sp
in
al

co
rd

in
ju
ry
,

ar
th
ro
g
ry
p
o
si
s,

sp
in
al

co
lu
m
n

d
ev
ia
ti
o
n
,

ju
ve
n
ile

rh
eu
m
at
o
id

ar
th
ri
ti
s,
le
g

am
p
u
ta
ti
o
n
,

O
I
(n
¼
9
3
)

h
o
m
e
vs
.
lig
h
t
an
d

m
o
d
er
at
e
sp
o
rt
an
d

re
cr
ea
ti
o
n
al

ac
ti
vi
ty
.
2
:

o
ve
ra
ll
lo
w

in
te
rn
al

co
n
si
st
en
cy

o
f
th
e
P
A
D
S.

3
:
al
l
p
ar
ti
ci
p
an
ts

en
g
ag
ed

in
st
at
io
n
ar
y

ac
ti
vi
ty

d
u
ri
n
g
th
e

p
re
ce
d
in
g
w
ee
k
to

d
at
a

co
lle
ct
io
n
o
n
m
o
st

d
ay
s

o
f
th
e
w
ee
k
b
et
w
ee
n
2
-

4
h
o
u
rs

d
ai
ly
re
g
ar
d
le
ss

o
f
th
e
se
ve
ri
ty

o
f

d
is
ab
ili
ty

4
:
ad
o
le
sc
en
t’
s

in
te
n
ti
o
n
s
to

p
ar
ti
ci
p
at
io
n
in

p
h
ys
ic
al

ac
ti
vi
ty

fo
r
3
0
m
in
u
te
s
o
r

m
o
re

w
er
e

fa
ir
ly
fa
vo
ra
b
le

p
ar
ti
ci
p
at
io
n
o
f

ad
o
le
sc
en
ts

w
it
h
p
h
ys
ic
al

d
is
ab
ili
ti
es

d
o
es

n
o
t

m
ee
t
w
el
l-
es
ta
b
lis
h
ed

re
co
m
m
en
d
ed

p
h
ys
ic
al

ac
ti
vi
ty

g
u
id
el
in
es
.

Fa
ct
o
rs

in
fl
u
en
ci
n
g

p
ar
ti
ci
p
at
io
n
:
su
p
p
o
rt

fr
o
m

h
ea
lt
h
ca
re

p
ro
fe
ss
io
n
al
s
an
d

in
fl
u
en
ce

o
f
im
p
o
rt
an
t

p
eo
p
le

in
yo
u
th
’s
lif
e,

p
h
ys
ic
al

en
vi
ro
n
m
en
t

an
d
ac
ce
ss

to
ad
ap
te
d

eq
u
ip
m
en
t,
co
st
s,
an
d

yo
u
th
’s
b
el
ie
fs
ab
o
u
t

o
u
tc
o
m
es

o
f

p
h
ys
ic
al

ac
ti
vi
ti
es
.

Sh
u
m

(1
9
8
2
)

To
fi
n
d
si
m
ila
ri
ti
es

an
d

d
if
fe
re
n
ce
s
in

so
ci
al

in
te
ra
ct
io
n
s
o
f
ch
ild
re
n

w
it
h
an

w
it
h
o
u
t

d
is
ab
ili
ti
es

w
it
h
th
ei
r

p
ee
rs
an
d
in

th
ei
r

co
n
ta
ct
s
w
it
h
ad
u
lt
s
in

an
in
te
g
ra
te
d
ea
rl
y

ch
ild
h
o
o
d
p
ro
g
ra
m
.

P
h
D
Th
es
is

D
is
se
rt
at
io
n

C
h
ild
re
n
w
it
h

d
is
ab
ili
ti
es

(n
¼
4
0
)

(a
rt
h
ro
g
ry
p
o
si
s,

at
ax
ic

te
la
n
g
ie
ct
as
ia
s

sy
n
d
ro
m
e,
C
P
,

co
n
g
en
it
al

d
w
ar
fi
sm

,
O
I,

p
o
st
-p
o
lio
,

sp
in
a
b
if
id
a,

n
¼
2
0
)
an
d

n
o
n
-d
is
ab
le
d

ch
ild
re
n

(n
¼
2
0
)

A
g
e
ra
n
g
in
g
fr
o
m

3
to
6
ye
ar
s

b
o
th

g
ro
u
p
s
sp
en
t
a

g
re
at
er

p
ro
p
o
rt
io
n
o
f

so
ci
al

p
ar
ti
ci
p
at
io
n

b
eh
av
io
r
in

th
e
at
te
n
ti
ve

ca
te
g
o
ry
,
en
g
ag
ed

in
m
o
re

in
d
iv
id
u
al

ac
ti
vi
ti
es
,

en
g
ag
ed

m
o
re

w
it
h

p
ee
rs
th
an

ad
u
lt
s.

C
h
ild
re
n
w
it
h
d
is
ab
ili
ti
es

h
ad

m
o
re

co
n
ta
ct

w
it
h

th
ei
r
p
ee
rs

w
it
h

d
is
ab
ili
ti
es

th
an

p
ee
rs

w
it
h
o
u
t
d
is
ab
ili
ti
es
.
B
o
th

g
ro
u
p
s
in
it
ia
te
d
so
ci
al

re
sp
o
n
se
s,
g
ro
u
p
w
it
h

d
is
ab
ili
ti
es

re
sp
o
n
d
ed

to
m
o
re

ad
u
lt
co
n
ta
ct

in
it
ia
te
d
b
y
th
e
ad
u
lt
,

ch
ild
re
n
w
it
h
d
is
ab
ili
ti
es

In
an

in
te
g
ra
te
d
ea
rl
y

ch
ild
h
o
o
d
se
tt
in
g
1
)

so
ci
al

in
te
ra
ct
io
n

b
et
w
ee
n
g
ro
u
p
s
o
f

ch
ild
re
n
w
it
h
an
d

w
it
h
o
u
t
d
is
ab
ili
ti
es

o
cc
u
rs

2
)
ch
ild
re
n
w
it
h

an
d
w
it
h
o
u
t
d
is
ab
ili
ti
es

d
o
en
g
ag
e
in

m
o
re

so
ci
al

th
an

n
o
n
so
ci
al

b
eh
av
io
rs
,
3
)c
h
ild
re
n

so
ci
al
ly
in
te
ra
ct

w
it
h

sp
ec
if
ic
in
d
iv
id
u
al
s
o
ve
r

la
rg
e
g
ro
u
p
s
4
)
ch
ild
re
n

in
it
ia
te

an
d
in
te
ra
ct

m
o
re

w
it
h
th
ei
r
p
ee
rs

w
it
h
an
d
w
it
h
o
u
t

d
is
ab
ili
ti
es

5
)
in
te
g
ra
ti
o
n

o
f
ch
ild
re
n
w
it
h
an
d
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re
sp
o
n
d
ed

m
o
re

in
p
ee
r

co
n
ta
ct
,
b
o
th

g
ro
u
p
s

in
it
ia
te
d
m
o
re

co
n
ta
ct
s

w
it
h
p
ee
rs
w
it
h

d
is
ab
ili
ti
es

th
an

re
sp
o
n
d
ed
,
b
o
th

g
ro
u
p
s

fa
vo
re
d
th
e
in
it
ia
ti
o
n

d
ir
ec
ti
o
n
o
f
in
te
ra
ct
io
n

w
it
h
p
ee
rs
w
it
h
o
u
t

d
is
ab
ili
ti
es
,
af
fe
ct
iv
e
to
n
e

o
f
b
eh
av
io
rs

w
as

fo
u
n
d

to
b
e
id
en
ti
ca
l
fo
r

b
o
th

g
ro
u
p
s

w
it
h
o
u
t
d
is
ab
ili
ti
es

in
a

re
ve
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and their qualifications in relation to the topic. Accuracy refers to the reliability, truth-
fulness and accuracy of the presented information. Coverage questions whether there
are clear parameters that define the context that is covered. Objectivity identifies any
biases in the report. The date confirms the relevance of the information provided.
Finally, significance is the value judgment in the context of the research area. Each art-
icle from the gray literature was evaluated and appraised for the different items of this
tool by the principle author C.E.
Similarly, a data extraction form was created for the PAI, specifically, the YouTube

videos and included: uniform resource locator (URL), video title, retrieval date, year
posted, length of video, total views at the time of extraction, population posting video,
observed contracture locations, adaptive aids used, activity type and location of partici-
pation based on the CAPE, and methodological quality using the CRAAP Evaluation
Criteria. The CRAAP is a critical appraisal form developed for online sources and eval-
uates videos’ Currency, Relevancy, Authority, Accuracy, and Purpose (Meriam Library,
2018). Currency refers to the timeliness of the information (i.e., when was the informa-
tion published and how current is it). Relevancy refers to the importance of the infor-
mation in relation to the topic that is being researched and whether the level of
information is appropriate. Authority refers to the author of the work to determine if
the information is to be trusted, while Accuracy refers to the level of evidence and
trustworthiness of the source. Finally, Purpose refers to the reason for which the infor-
mation was presented or published. Similar to the AACODS checklist, each video was
evaluated on whether it met the requirement for different items of this checklist.
The data extraction forms were tested independently by two members of the research

team (C.E and S.C) on a random sample of five articles and five videos and revised
iteratively by the research team while completing the search. Differences in data chart-
ing were resolved by discussion, and remaining disagreements were resolved with
involvement of the third reviewer (N.D-O). The three methodological quality rating
tools (i.e., McMaster University’s Critical Review, AACODS, CRAAP) were used to
inform the strengths and limitations of this current body of evidence and guide future
directions, but did not serve as selection criteria, as per the methodology suggested for
scoping reviews (Arksey & O’Malley, 2005; Levac et al., 2010).

Collating, Summarizing, and Reporting Results

Once the data extraction was completed, it was synthesized according to three steps: (1)
analyzing the data, (2) reporting the findings, and (3) discussing the implications
(Arksey & O’Malley, 2005). The descriptive numerical analysis highlights the nature and
distribution of the research articles and videos included. Secondly, the study purpose
and major findings were the primary units of analysis.

Results

Empirical Studies and Gray Literature Articles

The empirical study and gray literature searches were conducted between January and
November 2019 and generated a total of 1885 articles. Eleven empirical studies and six
gray literature articles were included. Detailed information regarding included and
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excluded literature can be found in the PRISMA flow chart in Figure 1. Table 3 pro-
vides information on characteristics of the included studies such as study aims, study
design, patient population, results and conclusions. Study designs for the empirical data
included four case reports, five retrospective cohort studies, one case-series, and one
cross-sectional study, all published within the last ten years. The gray literature search
found six dissertations published over a 50-year span. Nine of the 11 empirical studies
focused solely on children and youth with AMC, whereas the three remaining empirical
and all gray literature studies addressed children with different types of physical disabil-
ities, including those with AMC. Participants included infants and toddlers, school-aged
children, adolescents and young adults. As categorized by the CAPE, the most common
activity type for the empirical studies was active-physical activities and for the gray lit-
erature it was active-physical, social, and skill-based activities. Empirical studies used a
variety of standardized outcome measures. The most commonly used ones included the
Alberta Infant Motor Scale (AIMS), the Activities Scale for Kids-performance (ASKp),
the Pediatric Outcomes Data Collection Instrument (PODCI), the Pediatric Functional
Independence Measure (Wee-FIM), as well as questionnaires developed specifically for
individual studies.
In terms of the interventions provided to promote participation, occupational and

physical therapy sessions including stretching, strengthening, and orthosis fabrication
were the main methods reported. However, detailed descriptions on specific interven-
tions, such as duration, frequency, and therapeutic modalities, were not provided. Five
empirical studies described the use of specific assistive technology aiming at increasing
participation in specific activities (Babik et al., 2016; Dalton & Hoyt-Hallett, 2013; Lobo
et al., 2016; Pritchard-Wiart et al., 2019; Babik et al., 2019). Access to this assistive tech-
nology, feasibility of it, cost and ease of use all constituted facilitators to participation in
play, social and academic settings. Barriers and facilitators to participation in this popu-
lation were not always explicitly mentioned; nonetheless, the physical environment such
as accessibility or available space was considered to have an impact on the ability to
participate (Beng Ting Lau, 2009; Pritchard-Wiart et al., 2019). The social environment,
such as interactions with peers through organized sports, peer groups or integrated
school settings (Beng Ting Lau, 2009; Larson, 1954; Shum, 1982) were the most import-
ant enablers. Families, including parents and siblings, and adults in general were also
mentioned as potential factors affecting participation. Adults were presented as the ones
providing the opportunity for the child to engage in different forms of participation
through active involvement, support and encouragement, and modeling of healthy
behaviors of participation (Beng Ting Lau, 2009; Larson, 1954; Ortiz-Castillo & Hodge,
2011; Wingate et al., 2005). Finally, attitudes and behaviors of the youth themselves and
of peers were also important factors (Beng Ting Lau, 2009; Ortiz-Castillo & Hodge,
2011). Table 4 summarizes extracted data about activity types, outcome measures used,
interventions reported to promote participation levels, and facilitators and barriers to
participation among youth with AMC. Table 5 summarizes the methodological quality
appraisal of the empirical studies. For the gray literature, the seven included articles met
each category for the AACODS appraisal tool (i.e., Authority, Accuracy, Coverage,
Objectivity, Date, and Significance).
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Publicly Available Information (YouTube Videos)

The PAI YouTube video search was conducted between May and July 2018 and yielded a
total of 666 videos. Of these, 50/351 sport related, 9/266 art related and 12/49 play related
videos met the inclusion criteria, therefore 71 videos were included in this scoping review.
Participation for the PAI was categorized based on the CAPE description for activity type
and location (Table 5). In regards to the sport related activities, children participated
while using their manual wheelchair (n¼ 14), power wheelchair (n¼ 1), walker (n¼ 1),
adapted tool for the sport itself (n¼ 7), and the remaining children did not use any adap-
tations (n¼ 27). In terms of the art related activities, only one child required a power
wheelchair to participate. For the play related activities, children participated with no
adapted aids (n¼ 11) except for one who used a stylus to play on a phone. Although not
explicitly reported, these adaptive aids could potentially pose as facilitators to completing
the activity observed in the videos. Based on the included videos, the most frequent par-
ticipation location was in the community, the most common activity type was active-
physical, and the most common individual posting the video was a family member or
caregiver. Additionally, the authors (C.E and S.C) indicated the contracture location when
possible to indicate the heterogeneity of the AMC population (i.e., various limb involve-
ment and severity). Based on the CRAAP appraisal, the three types of videos (Sports, Art,
and Play) all demonstrated a high value of Currency, Relevance, Accuracy and low use of
Authority and Purpose. Table 6 displays the participation details for the included videos
as well as the video appraisal tool results.

Discussion

The overarching goal of this scoping review was to explore what is known on participation
among children and youth with AMC. Based on the results of this scoping review, active-
physical activities represented the most frequently reported activity type across empirical
studies, gray literature and PAI. It has been demonstrated that regular physical activity
promotes growth and development in children and youth (Kohl & Cook, 2013). Physical
activity has benefits at every age, as it reduces the risk for heart disease, obesity, and meta-
bolic syndrome; improves aerobic capacity, muscle and bone strength, flexibility; and
reduces stress, anxiety, and depression (Kohl & Cook, 2013). Indeed, physical activity
improves mood and self-esteem and helps children socialize and develop relationships with
peers (Baksjøberget et al., 2017; Silva & Klatsky, 1985, Orr & Arbour-Nicitopoulos, 2016).
Children with chronic illnesses are encouraged to accomplish physical activities provided
they are modified to promote health and not exacerbate symptoms. However, it has been
demonstrated that children with chronic conditions like cerebral palsy (Lauruschkus et al.,
2017) or AMC (Dillon et al., 2009) spend more sedentary time and participate less in
habitual physical activities than their peers without disabilities, which implies risks for
health outcomes, physical function and metabolism. Indeed, Elfassy et al. (2019) reported
that youth with AMC prioritized participating in active-physical areas, yet, access to extra-
curricular organized sports was very limited (Elfassy et al., 2019). Although the empirical
studies and gray literature did not explicitly promote areas of participation, the YouTube
videos provide the viewer with possibility to observe how children participate in physical
activities that were meaningful to them.
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The outcome measures used to evaluate the level of participation was only deter-
mined in the empirical studies and gray literature. As stated, the most frequently
reported outcome measures included the Alberta Infant Motor Scale (AIMS), the
Activities Scale for Kids-performance (ASKp), the Pediatric Outcomes Data Collection
Instrument (PODCI), the Pediatric Functional Independence Measure (Wee-FIM).
Although these outcome measures have been validated in the literature, they are not
specifically designed to address participation but rather the body functions and struc-
tures, and activities domains of the ICF. Only the ASKp38 and the PODCI have partici-
pation subcategories: “play” in the ASKp38 (Bagley et al., 2011) and “sport and physical
functioning” in the PODCI. According to Adair et al. (2018), participation encompasses
several constructs such as attendance, involvement, competence and sense of self, and
outcome measures may only quantify one or several of these constructs. Therefore,
measures used for research on participation and in rehabilitation practice must be
chosen according to the purpose of measurement and the construct of interest (Adair
et al., 2018). Although participation specific measures do exist, none were utilized in
the studies included in this scoping review.
In terms of intervention, most studies included in this scoping review used a “bottom

up” type of approach to address separate components of a child’s skills (Babik et al.,
2016; Brown & Chien, 2010). Therefore, most studies addressed participation indirectly
through interventions focused more on body function. However, the empirical studies
that addressed participation through the use of assistive technology (Babik et al., 2016;
Dalton & Hoyt-Hallett, 2013; Lobo et al., 2016; Pritchard-Wiar et al., 2019; Babik et al.,
2019) described concrete interventions and improvement in the child’s participation in
different activity areas (e.g., play, social interactions, academic performance). Though
not always clearly described, these interventions required practice within the child’s nat-
ural environment (e.g., home, school), addressed needs determined by the child or their
parents, and was elaborated based on the child’s strength and abilities. A “top-down”
approach takes a global perspective and focuses on the child’s participation in their liv-
ing context to determine what is important and relevant to the child (Brown & Chien,
2010). Novak and Honan (2019) reported that “top-down” interventions confer larger
clinical gains by implementing the child’s goals to optimize motivation and saliency of
practice using practice in natural environments, intense repetitions to activate plasticity,
and scaffold practice to the “just right challenge” to enable success (Novak & Honan,
2019). Therefore, the interventions provided to children and youth with AMC should
implement a “top down” approach to intervene directly at the level of participation.
In regards to the barriers and facilitators of participation reported in the empirical

and gray literature as well as the YouTube videos, one of the barriers was the physical
environment. In a given situation, the activity itself may not be the issue as the child
with AMC may have the physical capacity to complete the activity but the physical
environment, such as accessibility and availability of space, is what restricts participation
(Beng Ting Lau, 2009). The availability of activities in the community that can be
adapted to a child with a disability may be a limiting factor as well (Orr & Arbour-
Nicitopoulos, 2016). Access to adaptive aids or technology that are feasible and cost-
effective is an important enabler for children with AMC to participate in different types
of activities, as seen in empirical studies and in YouTube videos. The social
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environment plays an important role in participation as children in less inclusive set-
tings demonstrate lower levels of general health and are more likely to encounter diffi-
culty interacting with peers (Anaby et al., 2019). Interacting with peers through team
sports for example helps develop positive experiences, reduces anxiety or shyness,
increase self-esteem and confidence, and reduces bullying (Orr & Arbour-Nicitopoulos,
2016). Only gray literature evaluated social interactions and their impact on children
with physical disabilities, yet no studies have looked at interventions addressing social
participation. Furthermore, institutional environments could pose a limitation as health-
care professionals reported that institutional factors such as budgets, reduced local
resources, and time constraints often affects the care that goes above and beyond what
is considered conservative treatment (Elfassy et al., 2019). Therefore, the environment,
whether it be active-physical, social, or institutional, plays a large role in the participa-
tion levels of children and youth with AMC. Thus, considering the positive impact of
participation on mental and physical health (Dahan-Oliel et al., 2012), and the limited
number of studies pertaining to this topic in AMC, there is a need to further evaluate
community specific environmental facilitators and barriers to participation. Based on
such studies, interventions and areas for change or improvement at the individual, com-
munity and policy levels may be targeted. In addition, integrating new interventions
such as the Pathways and Resources for Engagement and Participation (PREP) approach
has the potential to improve health and well-being for children with AMC as well
(Anaby et al., 2017). PREP is a strengths-based intervention aimed at enhancing partici-
pation in chosen leisure activities by removing environmental barriers and coaching
youths and their parents.
When comparing empirical studies and gray literature to the YouTube videos, acces-

sibility of information regarding participation takes an important role as YouTube
allows for a greater number of people to access and view videos of other children per-
forming the activity. Therefore, key stakeholders, such as children and youth with
AMC, their caregivers, as well as local clinicians can observe how other children partici-
pate, the environment in which they participate, and the adaptations that could be
required in order to promote participation. Finally, the involvement of family members
as active team players working alongside healthcare professionals have been shown to
be beneficial to the child (Anaby et al., 2019). The importance of families’ involvement
is demonstrated in the YouTube videos and highlights the central role caregivers play in
promoting participation among youth living with AMC. Through their support and
active involvement, families provide the opportunity for participation and encourage
children in developing their skills outside of the home setting (Beng Ting Lau, 2009;
Larson, 1954; Ortiz-Castillo & Hodge, 2011; Wingate et al., 2005).

Limitations of the Scoping Review

Although the search strategy for empirical and gray literature was in English, the review
itself was not limited to articles published in English; however, articles that were not in
English or French were excluded. Furthermore, on-going and non-disseminated studies
were also not included in the selection criteria. Finally, the YouTube videos were
extracted on a single day in March 2018. Since YouTube is a social media platform,
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multiple videos meeting our eligibility criteria could have been uploaded daily.
However, these were not considered after the extraction date in 2018 for feasibility pur-
poses. As the number of videos included in this scoping review was significant, includ-
ing additional videos would likely not affect the current findings.

Future Studies

Future studies regarding participation with children with AMC should use validated
tools to evaluate participation while targetting specific participation constructs, and
should evaluate effectivness of “top-down” inteventions with this population. Studies
pertaining to barriers and facilitors to participation may help guide interventions and
changes at the level of the individual and of the community.

Conclusion

The paucity of research found in the empirical studies and gray literature indicates a
need for future studies in the field of participation and rehabilitation for this popula-
tion. However, new and innovative ways of accessing PAI can be found on online plat-
forms such as YouTube, where clinicians as well as youth and families can become
familiar with methods in which to participate in their natural environment. As there is
lack of knowledge on specific interventions to promote participation for children with
AMC, clinicians should follow general principles promoted in childhood disability.
These interventions should be top-down, activity based and include parent partnerships.
Principles desribed in the PREP approach should be used to address potential barriers
and ensure the discrepancy between the child’s capacity and motivation with the envir-
onment is minimized.
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