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Background. Participation in physical play/leisure (PPP) is an important therapy
goal of children with motor impairments. Evidence for interventions promoting PPP
in these children is scarce. The first step is to identify modifiable, clinically mean-
ingful predictors of PPP for targeting by interventions.

Objective. The study objective was to identify, in children with motor impair-
ments, body function and structure, activity, environmental, and personal factors
related to PPP and modifiable by therapists.

Design. This was a mixed-methods, intervention development study. The
World Health Organization framework International Classification of Functioning,
Disability and Health was used.

Methods. Participants were children (6–8 years old) with motor impairments,
mobilizing independently with or without equipment and seen by physical therapists
or occupational therapists in 6 regions in the United Kingdom, and their parents.
Self-reported PPP was assessed with the Children’s Assessment of Participation and
Enjoyment. Modifiable-factor data were collected with therapists’ observations, par-
ent questionnaires, and child-friendly interviews. The Children’s Assessment of Par-
ticipation and Enjoyment, therapist, and parent data were analyzed using descriptive
statistics and linear regression. Interview data were analyzed for emerging themes.

Results. Children’s (n�195) PPP (X�18 times per week, interquartile range�11–
25) was mainly ‘recreational’ (eg, pretend play, playing with pets) rather than ‘active
physical’ (eg, riding a bike/scooter). Parents (n�152) reported positive beliefs about
children’s PPP but various levels of family PPP. Therapists reported 23 unique
impairments (eg, muscle tone), 16 activity limitations (eg, walking), and 3 personal
factors (eg, child’s PPP confidence). Children interviewed (n�17) reported a strong
preference for active play but indicated that adults regulated their PPP. Family PPP
and impairment in the child’s movement-related body structures explained 18% of
the variation in PPP. Family PPP explained most of the variation.

Limitations. It is likely that the study had a degree of self-selection bias, and
caution must be taken in generalizing the results to children whose parents have less
positive views about PPP.

Conclusions. The results converge with wider literature about the child’s social
context as a PPP intervention target. In addition, the results question therapists’
observations in explaining PPP.
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Participation in physical play/lei-
sure (PPP) is one of the main
ways for children to engage

with the world; is important for chil-
dren’s long-term physical, cognitive,
and social development; and is cen-
tral to their health and quality of
life.1–3 Participation in physical play/
leisure is one of the main ways to
reduce the risk of long-term health
and social difficulties in children
with motor impairments4,5 and is an
important intervention outcome for
these children.

Participation in physical play/leisure
outcomes in children are typically
addressed by physical therapists and
occupational therapists. There is cur-
rently no evidence of the effective-
ness of physical therapy or occupa-
tional therapy interventions in
increasing PPP in children with
motor impairments.6,7 Overall, there
is a general lack of evidence about
effective ways to increase physical
activity in children, and the develop-
ment of effective interventions is rec-
ognized as a top priority for chil-
dren’s PPP research internationally.8

The development of effective inter-
ventions requires evidence about
modifiable factors likely to be caus-
ally related to the outcome.9,10 Phys-
ical therapy and related therapy
research to date has largely been
underpinned by an assumption that
fundamental, ‘gross motor’ move-
ment skills are a prerequisite for
physical participation.1,6,* Although
there is some empirical evidence for
a relationship between fundamental
movement skills and PPP,11–14 recent
studies have questioned the strength
of this relationship.15–17 Interna-

tional developments in the way in
which children’s participation is
conceptualized3 also have prompted
attention to factors (environmental
and personal factors) beyond the
child’s body structure and function
and skills.

Recent studies have identified broad
clusters of potentially modifiable
environmental and personal factors
related to PPP (eg, clusters such
as family activity orientation,12

resources at home,18 and the child’s
activity enjoyment12). However, evi-
dence at this broad cluster level can-
not be directly used for clinical prac-
tice or to develop interventions
promoting PPP because it is not at a
level of detail (‘granularity’) that
would enable the selection of inter-
vention techniques. For example,
‘family activity orientation’ covers a
range of factors, such as ‘family inter-
ests’ and ‘amount of family participa-
tion,’ that are likely to require
different intervention techniques.
Evidence about broad clusters is ben-
eficial for narrowing the field of
investigation, but choosing the most
relevant intervention techniques
requires further specificity around
the key factors.10 Specificity at the
level that is relevant to clinical prac-
tice would enable the selection of
intervention techniques that are
applicable to clinical practice and
thus would facilitate the transfer of
intervention techniques to actual
practice and an improvement in chil-
dren’s PPP.

The aim of the present study was to
identify potentially modifiable, spe-
cific factors—across body function
and structure, activity, environmen-
tal, and personal factors—related to
PPP in children (6–8 years old) with
motor impairments. The focus was
on identifying factors at a level of
detail that is relevant to clinical
practice.

The World Health Organization
framework International Classifica-
tion of Functioning, Disability and
Health for Children and Youth (ICF-
CY)3 is a conceptual framework
commonly used for investigating par-
ticipation in children. The Interna-
tional Classification of Functioning,
Disability and Health (ICF) pro-
vides common, multidisciplinary ter-
minology for coding and describing
components related to health. It pro-
vides labels and definitions for a
range of variables within the compo-
nents ‘activity and participation,’
‘body functions and structures’
(BFS), and ‘environmental factors.’3

These labels and definitions can be
used to systematically code data
about variables under domains such
as ‘functions of the joints and bones’
and ‘muscle functions.’ Among
them, the 3 components cover 54
domains, each domain further cover-
ing several variables. The ICF also
includes the component ‘personal
factors’ but does not identify vari-
ables within this component.

In the present study, the ICF-CY was
used to provide common terminol-
ogy for naming and describing fac-
tors associated with PPP. The ICF-CY
was further strengthened by concep-
tualizing participation as ‘behavior in
context’19,20—that is, as “doing stuff
in life situations”—and by using con-
structs from evidence-based behav-
ior change theories to code personal
factors.19,20

For feasibility, only ICF variables rel-
evant to the study aim were consid-

Available With
This Article at
ptjournal.apta.org

• eAppendix A: Additional Details
About Data Collection and
Analysis

• eAppendix B: Additional Details
About the Results

* In this report, double quotation marks are
used to indicate a direct quotation from the
study data, and single quotation marks are
used to indicate a technical usage of a term or
a set of words. For example, “to ride a bike” is
a wording from the data, whereas ‘rule,
norms, and routines’ is a wording used as a
technical concept (label) for a meta-theme.
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ered. Variables were considered rel-
evant if they were likely to be caus-
ally related to children’s PPP and
modifiable within the scope of
health care service–based physical
therapy or occupational therapy.
These criteria were used to define
the initial structure of eligible factors
(Fig. 1); judgments about likely cau-
sality and modifiability were made by
the research team on the basis of
input from the advisory team. Health
condition (ie, diagnosis) was not
considered to be an eligible factor
because diagnosis is unlikely to be
modifiable by therapists and is
unlikely to explain significant addi-
tional variations in participation in
children with motor impairments.21

Method
Design
This was a mixed-methods (QUANT �
qual) intervention development10

study.22 Figure 2 outlines the design.
The primary outcome was children’s
self-reported PPP in the preceding 4
months. ‘Physical’ was defined as a
pursuit of any intensity, structured
or informal, that involved bodily
movement produced by skeletal
muscles and that required energy
expenditure.23 ‘Play/leisure’ was
broadly considered to be any freely
chosen pursuit, outside the school
curriculum, that engaged the child.

The 2 key ethical principles for the
project were that children have a
right to make a contribution and a
right to be safe from harm and that it
is the responsibility of researchers to
actively empower children to partic-
ipate or to express a wish not to
participate on their own terms. Writ-
ten informed consent was sought
from the parents, but the emphasis
was on ongoing assent from the
children.22

Population and Sampling
Participants were identified and
recruited through 6 children’s phys-
ical therapy or occupational therapy

services (or both) in the National
Health Service in the United King-
dom (England and Scotland). All chil-
dren seen for an appointment during
the data collection period (from May
2011 to July 2012) and their parents
were invited to participate if the fol-
lowing criteria were met: the child
had at least one problem in body
structure or function (eg, muscle
tone, body awareness), as identified
by a pediatrician or a therapist; the
child could mobilize independently,
with or without equipment; and the
child was 6 to 8 years old at the time
of collection of the primary outcome
data. The noncategorical approach
to sampling (ie, use of functional
rather than diagnostic criteria)
reflected the realities of the children
and clinical practice and thus sup-
ported external validity.24,25

Materials
Data about children’s PPP frequency
were collected with 20 PPP items
(Tab. 1) from the Children’s Assess-
ment of Participation and Enjoyment
(CAPE).26 Only items that met the
study definition of physical play/lei-
sure were used. Standard CAPE
prompt cards and response options
(Tab. 1) were used; these prompt
cards and response options have
been previously validated in the
study population. The CAPE allows
specification of participation in
terms of its behavioral dimensions
(the ‘TACT’ principle), thereby
improving measurement27: target
(the child), action (participation in
the 20 physical play/leisure items),
context (the child’s life outside the
school curriculum), and time line
(past 4 months).

In addition, mapping with visual
grids28 that consisted of representa-
tions of various participation con-
texts, free drawing, and story con-
struction were used to conduct
child-friendly, semistructured, face-
to-face interviews (N. Kolehmainen,
PhD, C. Missiuna, PhD, C. Owen,

MSc; May 2011–July 2012; unpub-
lished data).22

BFS. Therapists provided a list of
each child’s difficulties (problem
list) on the basis of their observa-
tions and standardized assessments.
This process allowed the emergence
of any eligible BFS variables (Fig. 1)
without preset boundaries, enabled
data collection at a level of specific-
ity that corresponded to therapists’
routine practice and clinical reason-
ing, and was feasible to use because
therapists routinely assess and docu-
ment children’s difficulties.29

Environment. The child inter-
views and therapist problem lists
allowed for the reporting of environ-
mental factors. In addition, for each
participating child, a parent was
invited to complete a questionnaire
as a proxy for their child; the parent
provided a report of physical envi-
ronmental factors; provided a self-
report on family support and rela-
tionships available to the child; and
provided a self-report on parent
goals, beliefs, and motivations
related to the child’s PPP (labeled
‘attitudes’ in the ICF-CY) (the full list
of constructs and items is given in
eAppendix A, available at ptjournal.
apta.org). Items for physical environ-
ment and support and relationships
were generated from existing litera-
ture by identifying issues previously
proposed to relate to PPP. Items for
goals, beliefs, and motivation were
generated by identifying issues from
the literature; mapping the issues
onto psychological constructs
related to health behaviors; and
using the standard item stems for
these constructs as questionnaire
items, as recommended in the litera-
ture.30,31 A pilot study of the ques-
tionnaire was done with 4 parent
and clinician advisors, after which 3
items (e1152, e4500, and e165;
eAppendix A) were added; these
were perceived to be important by
the advisors and were present in the
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literature but had been previously
excluded because their modifiability
was uncertain. Minor modifications
also were made to the wording of
the items.

Personal factors. The child inter-
views, therapist problem lists, and
open-ended parent questionnaire
items all allowed the reporting of

personal factors. Therapists reported
the child’s month and year of birth
and the date of PPP data collection;
these data were used to calculate the
child’s age.

Activity and participation other
than PPP. The child interviews,
therapist problem lists, and parent
responses all allowed the reporting

of other activity and participation
factors. Specific data about the
child’s mobility (“uses equipment to
mobilize—yes/no”) and learning
(“there are no concerns/some con-
cerns/established delay”) were col-
lected from the therapists.

Health condition/diagnosis. Ther-
apists reported the child’s confirmed

Table 1.
CAPE Items Used in the Study, Guidance to Therapists, and Response Optionsa

CAPE
Item

Description (British Description Used
Verbally)b Typec

Guidance (in Addition to CAPE) Provided to Therapists in the
Present Studyd

12 Playing with pets (N/A) Recr Any pet, any activity, including playing with and taking care of the pet

14 Engaging in pretend or imaginary play (N/A) Recr Indoors or outdoors

16 Engaging in martial arts (N/A) Phys Any martial arts in organized clubs (note: record pretending karate/
wrestling/etc as ‘pretend play’)

17 Swimming (N/A) Skill Any swimming, including lessons and free play

18 Engaging in gymnastics (N/A) Skill Formal gymnastics, including after-school clubs

19 Horseback riding (riding a horse) Skill Anywhere, any animal like a horse (eg, donkey, camel)

20 Racing or track and field (engaging in athletics) Phys Including after-school and other clubs

21 Engaging in team sports (N/A) Phys Organized team sports (note: record kicking a ball with friends/dad/etc
as ‘playing games’)

31 Dancing Skill Including informal dancing at home and organized clubs

32 Going for a walk or a hike Recr Any recreational walks (note: exclude walking inside
shops/supermarkets or walking to school)

33 Bicycling, in-line skating, or skateboarding
(riding a bike, skating, or skateboarding)

Phys Anything ‘on wheels,’ including scooters

34 Engaging in water sports (N/A) Phys Water activities, such as going on banana boats and canoeing (note:
record swimming under ‘swimming’)

35 Engaging in snow sports (N/A) Phys Anything involving snow, from informal play to organized skiing,
including skiing on artificial ski slopes

36 Playing on equipment (playing on playground) Recr Anywhere outdoors (eg, home, friend’s house, park)

37 Playing games (N/A) Phys Casual/informal games (eg, kicking a ball) involving movement (note:
exclude board games)

38 Gardening Phys Including helping

39 Fishing Phys

40 Engaging in individual physical activities (N/A) Phys

41 Playing nonteam sports (N/A) Phys

46 Going on a full-day outing (N/A) Soc Longer outings that typically involve being away over lunchtime (note:
exclude going to movies)

CAPE Response Options for Participation Frequency

1�1 time in the past 4 mo 5�1 time per week

2�2 times in the past 4 mo 6�2 or 3 times per week

3�1 time per month 7�1 time per day or more

4�2 or 3 times per month

a CAPE�Children’s Assessment of Participation and Enjoyment.
b N/A�not applicable.
c As described in the CAPE manual.26 Recr�recreational, Phys�active physical, Skill�skill-based, Soc�social.
d General guidance was also provided that a child could record only 1 response (1/20) for all activities carried out on virtual reality devices.

Physical Play and Leisure in Children With Motor Impairments

October 2015 Volume 95 Number 10 Physical Therapy f 1377



medical diagnoses in response to an
open question.

Procedure
Therapists recruited the children;
administered the CAPE and collected
the problem list data; handed out
parent questionnaires and collected
them when complete; placed each
child’s data, including the parent
questionnaire, in a sealed envelope;
and obtained consent for passing the
data to the research team. The data
passed to the research team were
thus anonymized, with the excep-
tion of return slips, which parents
and children used to request further
contact and provide their contact
details. The slips were separated
from the data, and no link between
them remained. The lead researcher
(N.K.) trained the therapists in the
study procedures; supported the
therapists throughout data collec-
tion; managed the overall recruit-
ment and data flow; and conducted
the child-friendly interviews, includ-
ing the consent and assent proce-
dures related to these. The inter-
views took place at the child’s home

or school and were audio recorded
verbatim and later transcribed.

Data Analysis and Synthesis
The data consisted of ordinal and
continuous numerical data and tex-
tual data. The approaches to analyses
matched the data and the purpose
for which they were collected
(Fig. 2). The analyses involved 5
steps. First, child interview tran-
scripts were analyzed with inductive
thematic analysis,32–34 which
allowed exploration of the issues in
both depth and breadth. Two
researchers (N.K. and C.M.) indepen-
dently familiarized themselves with
the data and identified themes and
subthemes.33 In between coding
cycles, researchers critically dis-
cussed and developed the themes
and relationships between them. It
was acknowledged that children
may be susceptible to perceived
expectations about the ‘right’
answer; thus, themes that emerged
from direct responses to the inter-
viewer’s questions were treated with
more caution than themes spontane-
ously raised by the children. NVivo

version 10 (QSR International [Amer-
icas] Inc, Burlington, Massachusetts)
was used for data management.

Second, data transformation35 was
used to convert therapist and parent
textual data (but not child interview
transcripts) into binary data. The
BFS, activity and participation, and
environmental factor data were
transformed by use of the recom-
mended ICF coding procedures36

(the codes used are given in eAppen-
dix A). The personal factor data were
transformed by use of an existing
list37 and related behavior change
theories. Health condition data were
transformed by use of diagnostic
summary categories developed in
consultation with a senior pediatri-
cian (details are given in eAppendix
A). The frequencies of the variables
in the sample were established, and
variables with 5 or fewer data points
were excluded to reduce the chance
of finding correlations that were not
real and to avoid potential multicol-
linearity problems, given the num-
ber of variables being statistically
tested. Microsoft Excel 2010

Figure 1.
Initial structure of eligible modifiable factors, displayed in relation to each component of the International Classification of Functioning,
Disability and Health for Children and Youth (ICF-CY). Excluded factors were related to, for example, voice, speech, and digestive and
reproductive functions; the natural environment; and systems and policies. OTs�occupational therapists, PTs�physical therapists.
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(Microsoft Corp, Redmond, Wash-
ington) was used for data manage-
ment and analysis at this step and the
next step.

Third, 4 senior therapists active in
research independently reviewed
the list of variables from step 2 and
judged whether the variables were
plausibly causally related to PPP and
modifiable by therapists. A variable
was excluded from further analyses
if at least 3 of the judges reported
that the variable was unlikely to be
causal or if at least 3 of the judges
reported that the variable was
unlikely to be modifiable.

Fourth, all numerical (including
transformed) data were described by
use of the median and interquartile
range (continuous and ordinal data)
or proportions (binary data). Two
PPP scores were calculated: PPP

intensity and estimated PPP activities
per week. The PPP intensity score
was the standard CAPE mean score
and was the sum of scores for the 20
activity items divided by the total
number of items.26 The PPP intensity
can be used as an outcome for a
regression analysis but does not lend
itself easily to descriptive compari-
sons of patterns between people.
The score for estimated PPP activi-
ties per week was an adjusted mean
score devised for the present study
and took into account the fact that
the CAPE response options were cat-
egorical, not continuous. The esti-
mated PPP activities per week were
used in addition to the standard
method to further facilitate the inter-
pretation of the results. Figure A1 in
eAppendix A provides further details
about the 2 methods used to calcu-
late each set of scores.

From the aggregate parent data, fac-
tors with a 25th quartile value of less
than 5 were considered to have
scope for improvement and were
included in further analyses; factors
with a 25th quartile value of greater
than or equal to 5 were excluded.
IBM SPSS Statistics version 21 (IBM
Corp, Armonk, New York) was used
for data management and analysis at
this step and the next step.

Fifth, relationships between PPP
intensity and the factors from steps 3
and 4 were explored by use of uni-
variate linear regression. Any vari-
ables that were significant at a P
value of �.2 were included in a mul-
tiple linear regression model; this
less stringent criterion value was
used to minimize the rate of false-
negative results. As recommended in
the literature,38,39 coefficients, confi-

Figure 2.
Summary of the mixed-methods design used for data collection and analysis. ICF�International Classification of Functioning, Disability
and Health; PPP�participation in physical play/leisure.
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dence intervals, and P values were
reported for the regression results.

Three primary modes of quality
assurance were used throughout.
Coverage and understanding of the
issues were deepened by comple-
menting (ie, enhancing, illustrating,
and clarifying) the findings from one
source and mode of data collection
with the findings from another and
by expanding (ie, widening) the
breadth and range of inquiry by
drawing on one source of data to
follow up and extend the findings
from another.40 Alternative themes,
divergent patterns, and rival explana-
tions were actively and systemati-
cally searched through regular cri-
tiquing among members of the
research team.41 The emerging
results were presented at 3 different
times during the analyses to a range
of critical peers (n�106), including
therapists, parents, medical doctors,
education and social work profes-
sionals, behavioral and clinical scien-
tists, and leisure instructors, who
acted as debriefers, provided ana-
lytical probing, challenged assump-
tions that were taken for granted,
and critiqued the plausibility of the
emergent hypotheses.42

Sample Size
The sample size was determined by
use of a combination of the require-
ments for multiple regression analy-
sis and feasibility. Detailed sample
size calculation and the related justi-
fication have been published as part
of the protocol.22 On the basis of
regression analysis with 29 indepen-
dent variables and the larger of
104 � m or 50 � 8 � m, where m is
the number of independent vari-
ables,43 the minimum sample size
required was estimated to be 282
children. The feasibility estimate was
288. On the basis of these data, the
target sample size for quantitative
data collection was approximately
280 children. The target sample size
for the interviews was 25; this value

was based on feasibility and the max-
imum number of children likely to
be required for clusters of issues
(‘strong themes’) to emerge.

Role of the Funding Source
The study was funded by the UK
Medical Research Council (ref:
G0902129). Professor McKee and
Professor Ramsay are funded by the
Chief Scientist Office of the Scottish
Government Health Directorates.
The authors accept full responsibil-
ity for the article. Funders were not
involved in the conduct of the study
or preparation of the article.

Results
Complete CAPE and therapists’
observations were returned for 44%
(195/444) of the invited children,
and complete parent questionnaires
were returned for 78% (152/195) of
these. Forty-six percent of the chil-
dren (89/195) or their parents
expressed willingness to be further
contacted for an interview. After 17
child interviews, the 2 researchers
analyzing the interview transcripts
agreed that no new themes were
emerging; thus, no more interviews
were conducted.

As determined from the therapist
data, the majority of the participating
children were new referrals (60%);
moved independently, without
equipment (93.6%); and had a range
of impairments and activity limita-
tions (the full list is given in eAppen-
dix B, available at ptjournal.
apta.org). More than one-third
(37.5%) of the included children
were affected by problems in learn-
ing. For most, there was no con-
firmed medical diagnosis (60%). For
those for whom there was a diagno-
sis, the most common diagnostic cat-
egories were ‘cerebral palsy’ (n�17)
and ‘developmental coordination
disorder/hypermobility syndrome’
(n�14).

Children’s PPP
The median children’s PPP intensity
across all participants was 2.2 (inter-
quartile range�1.7–2.6); this value
corresponds to ‘twice per month’ on
the CAPE response scale. The CAPE
intensity score masked the children’s
tendency to participate in some
activities more than others; for
example, it was common for a child
to participate in imaginary play daily
but not to participate in many of the
other activities (see below and
eAppendix B); averaging the daily
PPP for 1 activity over the 20 activi-
ties resulted in low overall PPP inten-
sity scores. This issue becomes
clearer when the score for the esti-
mated activities per week is consid-
ered; when this score was consid-
ered, the median children’s PPP was
18 times per week (interquartile
range�11–25).

Five of the 6 most common activities
were ‘recreational’ (pretend play,
playing with pets, going for a walk,
playing games, and playing at a play-
ground). The only ‘active physical’
activity was riding a bike/scooter
(the full list is given in eAppendix B).
A child’s PPP was not related to the
child’s diagnosis, problems in learn-
ing, or use of equipment in a univar-
iate analysis.

BFS Factors
Therapists reported impairments
across 23 BFS factors. Four factors
were excluded because they were
reported for fewer than 5 children.
Of the remaining factors, 14 were
judged to be plausibly causally
related to PPP and modifiable by
therapists (eAppendix B). Two of
these (‘body structures—movement
related’ and ‘organization of psy-
chomotor functions’) explained sig-
nificant variations in PPP in a univar-
iate analysis (Tab. 2).

Of the 76 parents who reported a
PPP goal for their child (see below),
14 also reported a parallel BFS goal.
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Most of the BFS goals were related to
the control of voluntary movements
(n�6) and attention (n�3). Body
function and structure factors did
not emerge as a theme from the
interviews with the children, includ-
ing children with significant physical

disabilities (Kohlemainen et al,
unpublished data).

Environmental Factors
Parents reported that they viewed
their child’s PPP as important and
had positive beliefs about the conse-

quences of PPP for their child (with
the exception of beliefs about PPP
placing the child at risk of harm or
injury), their child’s ability to partic-
ipate in physical play/leisure, and
the time available for their child to
participate in physical play/leisure

Table 2.
Responses for ICF-CY Body Functions and Structures Domain, Personal Factor Domain, and Activity and Participation Domain
Other Than PPPa

Domain Factor
Examples of Data Covered by

the Factor

PPP X (SD) for Children for Whom
the Factor Was:

Univariate
R2 (P Value)Reported Not Reported

Body functions and
structures

s7 Body structures—movement
related

‘Flat/overpronated feet,’ ‘intoeing,’
‘discrepancy in leg length’

2.1 (0.8) (n�12) 2.2 (0.7) (n�183) .02 (.04)b

b114 Orientation ‘Body/spatial awareness’ 2.0 (0.8) (n�15) 2.2 (0.7) (n�180) .01 (.35)

b1472 Organization of
psychomotor functions

‘Organization,’ ‘organizing self,’
‘getting through steps of task’

2.5 (0.5) (n�17) 2.1 (0.7) (n�178) .02 (.08)b

b260 Proprioceptive functions ‘Proprioceptive,’ ‘proprioception’ 2.2 (0.7) (n�35) 2.2 (0.7) (n�160) .00 (.74)

b280 Pain ‘Pain’ 2.05 (0.8) (n�12) 2.18 (0.7) (n�183) .002 (.56)

b760 Control of voluntary
movement functions

‘Poor M-ABC score,’ ‘coordination’ 2.2 (0.7) (n�71) 2.2 (0.7) (n�124) .00 (.62)

b760 Hand-eye coordination ‘Hand-eye,’ ‘visuomotor,’ ‘VMI’ 2.2 (0.7) (n�14) 2.2 (0.7) (n�181) .00 (.92)

b760 Motor planning,
including b760 Sequencing

‘Motor planning,’ ‘sequencing,’
‘praxis’

2.2 (0.7) (n�45) 2.2 (0.7) (n�150) .00 (.57)

b712 Joint/bone function ‘Joint stability,’ ‘hypermobile joints’ 2.2 (0.6) (n�61) 2.2 (0.7) (n�134) .00 (.86)

b730 Power of muscle function ‘Muscle power,’ ‘strength’ 1.9 (0.7) (n�5) 2.1 (0.7) (n�190) .00 (.38)

b735 Muscle tone ‘Muscle tone,’ ‘tone’ 2.2 (0.6) (n�59) 2.1 (0.7) (n�136) .01 (.30)

b740 Endurance ‘Stamina,’ ‘tires easily’ 2.0 (0.7) (n�13) 2.1 (0.7) (n�182) .00 (.58)

Personal factors Beliefs about capabilities, as
reported by therapists

‘Lacks confidence’ 1.9 (0.7) (n�8) 2.2 (0.7) (n�187) .004 (.39)

Beliefs about capabilities, as
reported by parents

Child to ‘become confident’ 2.3 (0.7) (n�20) 2.16 (0.7) (n�175) .002 (.57)

Motivation, as reported by
therapists

‘Strong willed,’ ‘reluctant,’ ‘not
keen’

2.4 (0.6) (n�16) 2.1 (0.7) (n�179) .011 (.14)b

Motivation, as reported by
parents

Child to ‘become interested’ �5 cases; excluded from analysis

Emotion, as reported by
therapists

‘Fear,’ ‘angry,’ ‘anxious,’
‘frustration,’ ‘embarrassed,’ ‘cries’

2.0 (0.5) (n�10) 2.2 (0.5) (n�185) .003 (.49)

Emotion, as reported by
parents

Child to ‘begin to enjoy’ 1.9 (0.7) (n�8) 2.2 (0.7) (n�187) .001 (.27)

Activity and
participation

d254 Adapt activity level and
b140 Attention

‘Restless,’ ‘fidgety,’ ‘overactive,’
‘attention/concentration,’ ‘focus’

2.2 (0.8) (n�68) 2.2 (0.6) (n�127) .00 (.88)

d4 Mobility ‘Mobility,’ ‘transfers’ 2.4 (0.4) (n�6) 2.2 (0.7) (n�189) .01 (.34)

d450 Walk, move ‘Walk,’ ‘run,’ ‘jump’ 2.2 (0.7) (n�18) 2.2 (0.7) (n�177) .00 (.61)

d415 Maintain body position ‘Postural stability,’ ‘balance’ 2.2 (0.6) (n�65) 2.1 (0.7) (n�130) .00 (.52)

d7500 Interacting with friends ‘Avoids other children,’ ‘poor
socialization,’ ‘difficulty making
friends’

1.9 (0.4) (n�8) 2.2 (0.7) (n�187) .008 (.22)b

a ICF-CY�International Classification of Functioning, Disability and Health for Children and Youth; PPP�participation in physical play/leisure; M-ABC�Movement
Assessment Battery for Children; VMI�Test of Visual Motor Integration.
b The factor met the criteria for inclusion in multiple regression analyses (ie, significant at �.2, rounded half up to 2 decimal points).
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(Tab. 3). Parents also reported high
self-efficacy in choosing suitable
activities for their child, verbally
encouraging their child’s PPP, and
engaging in the activities with their
child (Tab. 3). Half of the parents
(76/152) spontaneously named one
or more PPP goals for their child,
such as “ride a bike” and “swim and
play with others.” These parents also
reported other environment-related
goals (n�31), especially goals
related to the child’s relationships
with peers (n�23). There was no
difference in PPP intensity between
the children whose parents named a
PPP goal and the children whose par-
ents did not name a PPP goal (mean
PPP intensities of 2.1 [SD�0.7] and
2.2 [SD�0.7], respectively). Eleven
of the parent-reported factors met
the criterion for having scope for

change; 5 of these explained signifi-
cant variations in PPP in a univariate
analysis (Tab. 3).

In the child interview data, 2 of the 4
main themes were related to envi-
ronment. The first theme, ‘places,
activities, and people,’ described the
context of children’s participation
and included descriptions of family
homes, grandparents’ houses, and
parks and beaches; playing and rid-
ing a bike; and parents, siblings,
other adults, and friends. Within this
theme, children consistently
described 2 specific factors as
directly influencing PPP: people
with authority and these people’s
judgments about the weather. For
example, child 10 stated the
following:

My dad or my mum definitely [decide
what we do]. They decide, let’s say if
it’s half rainy, they, we go to the tree
house place just for a few minutes
and then we go for a walk but if it’s
not raining we can go to the play-
ground or stay in the tree place for a
long time.

The second theme, ‘rules, norms,
and routines,’ consisted of descrip-
tions of a range of rules, norms, and
routines that the children perceived
as structuring PPP; this theme was a
strong theme across all 17 tran-
scripts. Characteristic of the chil-
dren’s expression of the rules,
norms, and routines were sequences
or interlinked “if, then” statements,
such as “if it is Saturday, then we go
to the park,” that formed complex

Table 3.
Responses for ICF-CY Environmental Domaina

Factor Median (IQR) Univariate R2 (P Value)

Friends (child has friends for PPP) 5 (4–7)b .036 (.02)c

Transport (child has transportation to PPP) 6 (4–7)b .01 (.41)

Assets (child has time) 6 (5–7)

Assets (PPP is costly to parent) 4 (2–5)b .00 (.45)

Products and technology (child has access to facilities) 6 (4–7)b .003 (.49)

Immediate family (parent PPP behavior without child) 5 (4–6)b .080 (�.001)c

Immediate family (parent PPP behavior with child) 6 (5–6)

Immediate family (PPP behavior of all family members) 5 (4–6)b .140 (�.001)c

Immediate family (parent behavior to encourage PPP) 7 (6–7)

Parent goal (important to parent that child participate in physical play/leisure) 7 (6–7)

Parent goal conflict (1�schoolwork a priority; 7�PPP a priority) 4 (4–4)b .001 (.64)

Parent beliefs about consequences (PPP in neighborhood puts child at risk of harm) 5 (3–6)b .020 (.08)c

Parent beliefs about consequences (PPP puts child at risk of an injury) 2 (2–5)b .003 (.47)

Parent beliefs about consequences (PPP is bad for child’s health) 1 (1–1)

Parent beliefs about consequences (PPP has a positive impact on child’s relationships with other children) 6 (5–7)

Parent beliefs about consequences (PPP has a positive impact on child’s confidence) 6 (5–7)

Parent beliefs about child’s capabilities (has ability to participate in physical play/leisure) 6 (5–7)

Parent beliefs about own capabilities (to overcome barriers limiting child’s PPP) 5 (4–6)b .021 (.07)c

Parent beliefs about own capabilities (to choose activities that child is able to do) 6 (5–7)

Parent beliefs about own capabilities (to persuade child to wear appropriate clothes for PPP) 6 (5–7)

a ICF-CY�International Classification of Functioning, Disability and Health for Children and Youth; IQR�interquartile range; PPP�participation in physical play/
leisure.
b The factor met the criterion for having scope for change (ie, 25th quartile of �5).
c The factor met the criteria for inclusion in multiple regression analyses (ie, significant at �.2, rounded half up to 2 decimal places).
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regulative structures. For example,
child 4 stated the following:

[At school, if it’s] lunchtime you are
allowed [to go to the fields] but the
problem is if it’s raining then you’re
not allowed to go on field, you go on
bottom playground instead, but when
you’re on the field then you’re not
allowed on the bottom playground.

Across all therapists, environmental
barriers were reported for fewer
than 5 children. The small number of
data points precluded further analy-
ses of these data.

Personal Factors
Therapists reported that the children
experienced problems in 3 personal
factors: confidence, emotion, and
motivation (Tab. 2). Of the 76 par-
ents who reported PPP goals for
their child, 28 also reported parallel
goals related to the child’s personal
factors: confidence (n�18), emotion
(n�7), and motivation (n�3). All 3
factors were judged to be plausibly
causally related to PPP and modifi-
able by therapists (eAppendix B).
Motivation, as reported by thera-
pists, was related to PPP in the uni-
variate analysis (Tab. 2).

In the child interview data, 2 of the 4
main themes were related to per-
sonal factors. The first theme, ‘play,
imagination, and fantasy,’ consisted
of the children describing play and
playfulness as a way to make activi-
ties interesting, fun, and intriguing;
to follow their interests rather than
comply with the existing rules and
norms; and to challenge boundaries,
either physically or imaginatively.
For example, child 5 stated the fol-
lowing (narrating a story he was
imagining):

I said, “Dad, can we go to the beach?”
“No, son, it’s not, no we are never
going to the beach again.” [The son]
knows the plan for him to do it; he
knows a plan for him to get to the
beach [even when it is not allowed].
And then he says “Oh look a bike.”

[The story continues with an elabo-
rate imagined escape on the bike and
a chase by the Dad with police
involvement.]

The last of the 4 themes, ‘scary and
too hard,’ consisted of children
describing how challenging the
norms and doing things outside the
usual rules also could be perceived
as risky and could be scary. For
example, child 1 stated the
following:

I was allowed to go up in [a cherry
picker] and touch the roof. . . . I was
quite scared.

Other Activity and Participation
Factors
Therapists reported activity limita-
tions across 12 other activity and par-
ticipation factors. Four were judged
likely to be causally related to PPP
and modifiable by therapists
(eAppendix B); 1 (interacting with
friends) was related to PPP in a uni-
variate analysis (Tab. 2).

Responses on parent questionnaires
also included other activities (pri-
marily related to self-care), and child
interviews included descriptions of,
for example, work and being at
school. The responses did not con-
vey a sense of these competing with
or directly relating to PPP; these data
were not included in further
analyses.

PPP and BFS Factors,
Environmental Factors, and
Personal Factors
The intensity of PPP and the 9 factors
identified in univariate analyses were
entered into a regression model.
Seven variables—child’s organiza-
tion of psychomotor functions, child
having friends for PPP, child’s ability
to interact with friends, parent’s PPP
behavior, parent’s belief about PPP
placing the child at risk of harm,
parent’s self-efficacy about overcom-
ing barriers to PPP, and child’s moti-
vation for PPP—no longer explained

a significant amount of variation and
were removed from the model. The
2 remaining variables—body struc-
tures (movement related) and all
family members’ PPP behavior—ex-
plained 16% (adjusted R2) of the vari-
ation in PPP intensity (Tab. 4). For
PPP intensity as the outcome, the
presence of a problem in the child’s
body structures (movement related)
was associated with an increase of
0.51 (95% confidence interval�0.11,
0.91; P�.013), and increased paren-
tal agreement that all family mem-
bers participated in physical play/lei-
sure was associated with an increase
of 0.14 (95% confidence inter-
val�0.05, 0.23; P�.002).

Further exploration of the data, with
estimated activities per week instead
of PPP intensity as the outcome, rep-
licated the result of all family mem-
bers’ PPP behavior explaining a sig-
nificant amount of variation but did
not replicate body structures (move-
ment related) being a significant fac-
tor and did not result in any of the
other factors being significant. In
this model, parental agreement that
all family members participated in
physical play/leisure was positively
associated with estimated activities
per week in child PPP (1.83; 95%
confidence interval�0.53, 3.14;
P�.006). The variable body struc-
tures (movement related) was not
associated with the outcome.

Discussion
In the present study, an integrated
therapeutic-behavioral framework
was used to investigate PPP in 6- to
8-year-old children with motor
impairments for the purpose of gen-
erating evidence to guide the devel-
opment of an intervention to
increase PPP. The study consistently
showed that parent-reported family
members’ PPP behavior was the
strongest factor explaining variations
in children’s PPP. Therapists
reported family PPP or other envi-
ronmental factors for fewer than 5
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children, indicating that they rarely
focused on these factors; instead,
they focused on the child’s impair-
ments and basic motor activities. Par-
ents reported generally positive
beliefs in relation to their child’s
PPP. Children indicated that social
environmental factors, particularly
the rules and ways of doing things as
established by adults, were a key fac-
tor in PPP. In addition to this consis-
tent finding, the study also showed a
statistical relationship between the
presence of problems in body struc-
tures and increased participation.
This finding was likely to be a func-
tion of the study sample. The chil-
dren with body structure problems
were reported to have specific mus-
culoskeletal impairments (eg, flat
feet or a discrepancy in leg length)
and may not have had other, more
general motor impairments. It is
plausible that children with specific
musculoskeletal impairments experi-
ence fewer participation restrictions
than children with more global
motor impairments, resulting in a
positive relationship between mus-
culoskeletal impairments and fewer
participation restrictions in the pres-
ent study.

The present study involved sampling
across multiple sites and settings and
the use of data sources and collec-
tion methods that closely resembled
clinical therapy practice in the
United Kingdom. This approach pro-
vided strong external validity and
applicability of the results. However,
this approach also made it impossi-
ble to standardize therapist
responses for the purpose of assess-
ing internal validity and reliability.
The primary outcome was assessed
with an established measure vali-
dated for the study population, and
the measures for collecting parent
data were designed on the basis of
established methods from behavioral
science. The child interviews were
built on methods from other, similar
studies, and established methods of
quality assurance were applied to
the analysis of the collected data.
Whole-population sampling was
used, and recruitment was closely
monitored to identify and address
any issues. However, it is likely that
the study had a degree of self-
selection bias, and caution must be
taken in generalizing the results to
other populations, including chil-
dren whose parents have less posi-

tive views about PPP. The number of
children recruited was below the tar-
get sample size; however, the num-
ber of variables entered in the regres-
sion analysis was also smaller than
allowed for in the sample size
estimation.

In contrast to previous studies,44,45

the present study did not reveal rela-
tionships among the child’s general
mobility, cognitive level, and partic-
ipation. This result may be explained
by differences in the sample; studies
that have revealed such relationships
typically have focused primarily on
children with cerebral palsy and thus
potentially have included children
with more significant cognitive
impairments and mobility limita-
tions. The types of activities also may
partially explain the difference; in
the present study, the use of a broad
definition of physical play meant less
emphasis on formal, skills-based
activities known to be more difficult
for children with motor
impairments.

Parents’ positive beliefs about PPP
did not relate to children’s PPP
behavior; this finding closely mirrors

Table 4.
Variation Explained in PPP Intensity by ICF-CY BFS, Env, PF, and Other APa

Factor
Nonstandardized

Coefficient P

95% Confidence
Interval

Lower
Bound

Upper
Bound

BFS1: s7 Body structures, movement related .513 .013b .109 .916

BFS2: b1472 Organization of psychomotor functions .303 .089 �.047 .653

Env1: Friends (child has friends for PPP) .007 .846 �.067 .082

Env2: Immediate family (parent PPP behavior without child) .005 .906 �.080 .090

Env3: Immediate family (PPP behavior of all family members) .143 .002b .052 .234

Env4: Parent beliefs about consequences (PPP in neighborhood puts child at risk of harm) �.032 .293 �.092 .028

Env5: Parent beliefs about own capabilities (to overcome barriers limiting child’s PPP) .039 .351 �.044 .122

PF: Child’s motivation, reported by therapists .320 .108 �.071 .711

Other AP: d7500 Interacting with friends �.013 .963 �.567 .541

a PPP�participation in physical play/leisure; ICF-CY�International Classification of Functioning, Disability and Health for Children and Youth; BFS�body
functions and structures factor; Env�environmental factor; PF�personal factor; Other AP�other activity and participation factor.
b Significant at a P value of less than .05, rounded to 3 decimal places.
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the results in mainstream physical
activity literature. Studies consis-
tently have shown a weak relation-
ship between positive beliefs about
and motivation to engage in physical
activity and actual physical activity
behavior.46 These data suggest that
in the design of interventions for
increasing PPP, postmotivational fac-
tors targeted at behavioral regulation
(eg, presence of well-specified PPP
goals, plans for achieving these
goals, support for coping with unex-
pected barriers, and establishment of
supportive PPP routines) are likely to
be more important than techniques
targeted at changing beliefs or
increasing motivation.47,48

To our knowledge, the present study
is the first to investigate whether a
child’s problems identified and
reported by therapists in their daily
routine practice relate to participa-
tion outcomes for the child. The
results indicate that there may
be poor correspondence between
therapist-identified problems and
children’s PPP. These results require
replication in other studies, possibly
with a more standardized checklist.
The data about therapists’ observa-
tions in the present study could be
used as the initial list of items for
developing such a checklist.

The results of the present study pro-
vide evidence from multiple per-
spectives about the key factors that
therapists, families, and scientists
should consider when aiming to
increase PPP in children with motor
impairments. The results support the
views that children’s participation is
related to the activity orientation of
the family (as opposed to only the
parent or the child) and that family is
the key unit of analysis. The results
indicate that therapists should
broaden the scope of factors consid-
ered at assessment, especially to
include family PPP behavior. Find-
ings from the children themselves
further suggest that family PPP

behavior affecting children may be
guided by established rules and ways
of doing things and that the rules
may be identified by listening to fam-
ily members’ descriptions of their
activities (eg, “if, then” statements
such as “if it is Saturday, then we
usually go to the park”). Identifica-
tion of the rules and routines would
provide an avenue for intervention
by enabling the family and the ther-
apist to integrate PPP behaviors into
existing routines, to facilitate
changes to routines that inhibit PPP,
or both. The results concur with
wider physical activity literature indi-
cating that interventions to increase
PPP need to encompass postmotiva-
tional factors and actual PPP behav-
ior; it is not sufficient to focus on
beliefs (eg, whether PPP is viewed as
valuable) and motivation.46–48

To our knowledge, this is the first
study in which behavioral and ther-
apeutic approaches have been
applied, together and systematically,
to the study of participation in chil-
dren with disabilities. Further work
is needed to understand family PPP
behavior and its relationship to child
PPP; continuing to combine these 2
approaches is likely to be advanta-
geous for such investigations.
Designing an intervention to
increase PPP is likely to benefit from
evidence and theory about behav-
ioral approaches, including behavior
change interventions for physical
activity. Our next step will be to
investigate the transferability of
evidence-based techniques from
behavior change interventions for
physical activity to use in therapy
interventions for children with
motor impairments.
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