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Abstract
Little is known about predictors of change over time in the intensity of the leisure and recreational
activity participation of children with physical disabilities. This study reports data from 402 children/
youth with physical disabilities (216 boys and 186 girls), ages 6 to 15, collected on three occasions
over a 3-year period. Latent growth curve modeling was used to determine the significant child,
family, and community predictors of change in the intensity of their participation in five types of
activities (recreational, active physical, social, skill-based, and self-improvement). Differences in
predictors were examined for boys versus girls, and older versus younger children. Significant
predictors of change were found only for recreational and active physical activities. The findings
indicate that factors associated with change in participation intensity are dependent on the type of
activity, and vary as a function of children’s sex and age. Implications for research and service
delivery are discussed, including the importance of a contextualized, holistic, and developmental
approach to intervention.
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The intensity of children’s participation in leisure and recreational activities is associated with
their well-being (Brown & Gordon, 1987; King, Law, King, Rosenbaum, Kertoy et al., 2003;
Larson & Verma, 1999). A variety of positive developmental processes and related outcomes
result from participation in different types of activities, including improved school outcomes
(Masten & Coatsworth, 1998) and greater social adjustment (i.e., fewer emotional and
behavioral problems, reduced loneliness) (Sandler et al., 2004; Simpkins et al., 2005). There
is a critical gap, however, in our knowledge of the factors that promote the participation of
children with disabilities (Mancini et al., 2000). Their participation in everyday activities is a
goal shared by parents, service providers, and organizations involved in children’s
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rehabilitation (Law et al., 2006). Remarkably, the factors that enable, promote, and reinforce
the participation of children with physical disabilities have not been comprehensively studied.

In comparison with peers without disabilities, adolescents and young adults with disabilities
display less diverse participation (Margalit, 1981), greater participation in passive recreational
activities (such as watching television) (Brown & Gordon, 1987), and less social participation
(Stevenson et al., 1997). Furthermore, boys and girls with physical disabilities participate in
different activities compared to their able-bodied peers (King et al., 2008). Little is known,
however, about the influence of child, family, and environmental factors on changes over time
in the intensity of children’s participation in various activities, and about the influence of
children’s sex and age on these changes. The purpose of the present study, therefore, was to
examine predictors of change in the intensity of the participation of children/youth with
physical disabilities.

There have been few longitudinal studies of children with chronic disorders (Wallander &
Varni, 1998) and no previous studies of predictors of change in participation intensity for any
population of children (general or in special circumstances). It is important to determine
whether change occurs, the nature of this change (increasing or decreasing participation), and
whether changes are due to child factors (e.g., interests and abilities), family factors (e.g.,
family interests and income), and/or environmental factors (e.g., the availability of activities
or the presence of environmental barriers). Understanding the nature of these predictive factors
is an important area for research (Bouffard et al., 2006), as it can assist in the development of
preventive strategies and policies/programs to ensure participation (Taylor et al., 1998).

It is rare for studies to examine a full range of activities for children/youth. Studies of youth
without physical disabilities have tended to focus on a single domain or small cluster of
activities, leading to incomplete knowledge of the patterns of participation in leisure and
recreational activities outside of school (Ben-Arieh & Ofir, 2002; Feldman & Matjasko,
2007). Accordingly, we set out to examine participation in a comprehensive set of out-of-school
leisure and recreational activities, as measured by the Children’s Assessment of Participation
and Enjoyment (King et al., 2004). Five types of activities were examined, including
recreational activities (e.g., playing board games, watching television, playing with a pet),
active physical activities (e.g., playing sports), social activities (e.g., talking on the phone,
visiting with others), skill-based activities (e.g., learning to dance, playing a musical
instrument), and self-improvement activities (e.g., reading, doing homework, chores).

It is important to recognize that the predictors of participation intensity at a given point in
time may be different from the predictors of rates of change. For example, children’s
preferences for particular types of activities are associated with their levels of participation
intensity (King, Law, Hanna et al., 2006), but preferences may be quite stable and, therefore,
unlikely to be associated with change in activity intensity over time. Both cross-sectional and
longitudinal approaches are therefore required for a full understanding of the determinants of
participation patterns, and changes in these patterns. Understanding the nature of the variables
that are most highly associated with change and how they operate together to increase or
decrease participation will add to our knowledge about the complexities of participation, and
inform us about combinations of variables that may be most highly amenable to intervention.

In the present study, we report results from a prospective, longitudinal investigation of the
predictors of the participation of boys and girls with a variety of physical disabilities, in which
participation was assessed on three occasions over a 3-year period. We examined the predictors
of change for using latent growth curve modeling, and we examined whether there were
differences in predictors for boys versus girls, and for older versus younger children. Few
studies of everyday activities have included children in middle childhood (Ben-Arieh & Ofir,
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2002). It is important to know what leads both younger (6 to 10 years) and older children (11
to 15 years) to change their participation in activities (Simpkins et al., 2005), and to obtain a
developmental perspective by examining similarities and differences for these two groups.

Selection of Predictor Variables
The selection of predictor variables was informed by (a) a conceptually- and empirically-based
model of child, parent/family, and community predictors of children’s participation (King,
Law, King, Rosenbaum, & Kertoy, 2003), based on Bronfenbrenner’s bioecological model
(Bronfenbrenner, 2005; Bronfenbrenner & Morris, 2006), and (b) the findings of a study
identifying the significant predictors of children’s formal and informal participation intensity
at a single point in time (King, Law, Hanna et al., 2006). The significant predictors in this study
included child variables (child functional ability, child preferences), family variables (family
cohesion, family intellectual-cultural orientation, family recreational orientation), and
community variables (supportive relationships for the child; unsupportive physical, social, and
attitudinal environments).

Several other variables were included that we felt might be associated with change in children’s
participation intensity, including parent ethnicity, household income, family life changes in
the past four months, parent physical and mental health, and children’s mental health
difficulties (i.e., emotional functioning, behavioral functioning, hyperactivity, peer problems,
and prosocial behavior). Previous studies have indicated that ethnicity, family life events, and
parent mental and physical health have important effects on children’s activities (American
Academy of Pediatrics, 2003; Bouffard et al., 2006). Family income has been found to exert
an important, although at times indirect, influence on the participation of children with physical
disabilities (Finch et al., 2001; King, Law, Hanna et al., 2006). In addition, we felt that
children’s emotional and behavioral problems might be particularly potent predictors of change
in participation rates for social activities.

The resulting set of 23 predictors included child factors (i.e., demographic characteristics,
preferences, and resources), parent/family factors (i.e., socio-demographic characteristics,
personal resources, and family environment), and community factors (i.e., parents’ perceptions
of the community environment) that we felt would influence children’s rates of participation
in leisure and recreational activities over time. Since there may be different predictors of
engagement in different types of activities (Medrich et al., 1982), we examined recreational,
active physical, social, skill-based, and self-improvement activities.

The Influence of Children’s Sex and Age on Changes in Participation Intensity
Researchers have pointed to the importance of examining children’s sex and age as
determinants of participation patterns (e.g., Medrich et al., 1982; Simpkins et al., 2005).
Patterns of activity participation and time-use of socially and economically disadvantaged
children have been found to differ as a function of children’s sex and ethnicity (Bouffard et
al., 2006; Simpkins et al., 2005), presumably due to differences in interests, skills, and
opportunity structures (Medrich et al., 1982).

Studies have primarily focused on sex differences in physical activity (e.g., Allison, 1996;
Trost et al., 1997). To our knowledge, only one study has examined differences in determinants
of change in participation rates as a function of sex or age. DiLorenzo, Stucky-Ropp, Vander
Wal, and Gotham (1998) reported changes over time in the determinants of engagement in
physical exercise for boys and girls. Medrich et al. (1982) conducted a 5-year study of the out-
of-school activity patterns of 764 sixth-grade students, which indicated that leisure time activity
patterns look more alike when children are younger but diverge notably in adolescence. This
study did not directly examine the nature of the determinants of these age differences.
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Based on the literature, we expected to see significant change over the 3-year study period in
children’s trajectories of participation in recreational, active physical, and social activities, but
not in skill-based or self-improvement activities, which show more consistent intensity patterns
across age groups of children with physical disabilities (King et al., 2008). Research with
socially and economically disadvantaged children has reported declining recreational
participation as children age (Larson & Richards, 1991; Posner & Vandell, 1999). Children
with disabilities have been found to become less involved with physical activities as they age
(Longmuir & Bar-Or, 2000) and to decline in their social participation (Stevenson et al.,
1997), although these studies used cross-sectional samples and therefore could not establish
longitudinal trends within children.

Objectives
The primary objective was to examine the influence of a set of child, family, and community
variables as predictors of change in the participation intensity of children with physical
disabilities in five types of activities. A secondary objective was to examine the moderating
influence of children’s sex and age on the nature of the significant predictors. We did not
examine the role played by type of disability. Rather, we adopted a non-categorical approach
to disability, in which there is an emphasis on commonalities in the issues and experiences of
children (Pless & Pinkerton, 1975).

We examined intraindividual changes (i.e., growth trajectories) and the variables associated
with these trajectories using a latent growth curve approach (Bijleveld & van der Kamp,
1998). Trajectories are considered to be the most appropriate focus for analyses of change
(Barnes et al., 2000; Rogosa et al., 1982). Latent growth curve methodology is useful for
addressing questions concerning important predictors of change (e.g., Chan et al., 2000). We
are not aware of prior work that has applied an integrated analytical model to longitudinal data
in order to describe intraindividual changes in participation and interindividual differences in
these changes.

Method
Participants

The study used three waves of data from a 3-year longitudinal study of the participation of
children with physical disabilities, in which data were collected at approximately 9-month
intervals, following a panel design (Bijleveld & van der Kamp, 1998). At Time 1, the
participants were 427 parents and their children (229 boys and 198 girls) with physical
functional limitations (one child per family) in two age cohorts (225 children ages 6 to 10 years;
202 children ages 11 to 15 years). A total of 402 parents and children (216 boys and 186 girls)
completed data collection at all three time points (a small dropout rate of 5.9%).

We compared those who dropped out (n= 25) to those present at all three time points (n= 402).
An attrition variable was created and cross-classified with the demographic, ethnic, and socio-
demographic variables presented in Table 1, each collapsed into two categories (with the
exception of child’s age, which was measured continuously). There were significant effects
for parental respondent’s education, income, age, and ethnicity. Respondents in the lowest
education category (completed elementary/some high school) and income category (<30,000)
were significantly more likely to drop out than those in the higher categories. Younger parental
respondents (ages 20 to 39) were more likely to drop out than those aged 40 to 59. Finally, non
Caucasians were more likely to drop out than Caucasians.

Ethical approval for the study was obtained from McMaster University. Eleven publicly funded
regional children’s rehabilitation centers and one children’s hospital in the province of Ontario,
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Canada, assisted with recruitment. A full description of sampling and recruitment procedures
is reported elsewhere (King, Law, Hanna et al., 2006; King et al., 2004; Law et al., 2006).
Children with the following primary diagnoses or conditions were included: cerebral palsy or
related (n= 217), skeletal (n= 54), spinal or related (n= 52), acquired brain injury (n= 25),
neuromuscular (n= 20), minor motor (n= 19), central nervous system—other (n= 15),
musculoskeletal—other (n= 13), and developmental delay (n= 12). For purposes of analysis,
children were grouped into those with central nervous system (CNS) disorders (79.6%) and
musculoskeletal disorders (20.4%), as done by Law et al. (2004).

The characteristics of the participating children, parents, and families are presented in Table
1. Mothers were the primary parent respondents (89%) and the majority of children lived in
two-parent households (83%). Participants were predominantly of Caucasian background
(81%). Just over 53% of families reported annual household incomes of less than $60,000. The
median family income in the province of Ontario at the time of data collection was $61,000
(Statistics Canada, 2001), indicating that the sample had middle to low middle socio-economic
status.

Procedure
A package of self-administered questionnaires was mailed to the family, with measures to be
completed by either the parent or child prior to a home visit. The parent-completed measures
included a demographic questionnaire, the Child Health Questionnaire-50 (Landgraf et al.,
1996), the Family Environment Scale (Moos & Moos, 1994), the Impact on Family Scale
(Stein & Riessman, 1980), the Strengths and Difficulties Questionnaire (Goodman, 1997), the
Craig Hospital Inventory of Environmental Factors (Whiteneck et al., 2004), and the SF-36
health survey (Ware et al., 1993). The child-completed measures included phase one of the
Children’s Assessment of Participation and Enjoyment (CAPE) (King et al., 2004), and the
Activities Scale for Kids (Young et al., 2000). Parents also completed the Communication
Domain of the Vineland Adaptive Behavior Scales (Sparrow et al., 1984) via a phone interview.

Families were contacted by one of 15 experienced study interviewers to arrange a home-based
interview in which the child completed the following measures: phase two of the CAPE (King
et al., 2004), Preferences for Activities of Children (King et al., 2004), the Peabody Picture
Vocabulary Test-Third Edition (Dunn & Dunn, 1997), and the Social Support Scale for
Children (Harter, 1985). As part of the study’s quality control procedures, interviewers
received training workshops, written materials, and feedback on videotapes of their interviews.

Nine measures contained variables included in the present study (see Table 2).

Measures
Demographic questionnaire—This questionnaire was completed by the parent. It
provided measures of child’s sex and age (in years), parent/caregiver’s ethnicity, annual
household income (measured in 5 categories), and the presence/absence of major life changes
in the past 4 months.

Strengths and Difficulties Questionnaire (SDQ)—The SDQ (Goodman, 1997) was
completed by the parent. It consists of 25 questions providing measures of the child’s Emotional
Problems, Conduct Problems, Hyperactivity, Peer Problems, and Prosocial Behavior. The SDQ
has satisfactory internal consistency (mean Cronbach’s alpha of .73) and satisfactory test-retest
reliability (mean correlation of .62 over 4 to 6 months) (Goodman, 2001).

Activities Scale for Kids (ASK)—The ASK (Young et al., 2000) is a child-report
instrument that provides a measure of physical functioning for children 5 to 15 years of age.
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The ASK has excellent reliability (internal consistency, test-retest, inter-rater, and intra-rater
reliabilities of .94 or greater) and good construct and criterion validity (Young et al., 2000).

Vineland Adaptive Behavior Scales (VABS)—The VABS (Sparrow et al., 1984) is a
widely used measure, with excellent reliability and content, construct, and criterion validity.
The Vineland is completed by the parent and provides a measure of the child’s adaptive function
in the areas of communication, daily living skills, socialization, and motor skills. We used the
Overall Communications standard score.

Preferences for Activities of Children (PAC)—The PAC (King et al., 2004) was used
to assess children’s self-reported preferences for recreational, active physical, social, skill-
based, and self-improvement activities. It has demonstrated good internal consistency
(reliabilities ranging from .67 to .84) and construct validity (King, Law, Hanna et al., 2006;
King et al., 2004). With respect to construct validity, children’s preferences for activities are
significantly correlated with their self-perceived areas of competence and there are significant
predicted sex differences, with boys preferring active physical activities and girls preferring
skill-based and self-improvement activities (King, Law, King et al., 2006).

MOS 36-Item Short-Form Health Survey (SF-36)—The SF-36 was used to profile parent
reported health. The instrument contains 36 items and yields an 8-scale profile of functional
health and well-being, including a Physical Functioning Scale and a Mental Health Scale,
which were used in the present study (Ware & Sherbourne, 1992). The scales are widely used
and have evidence of construct validity (McHorney et al., 1993). Clinical group comparisons
have indicated, for example, that patients with serious medical conditions score significantly
lower on all eight scales compared to patients with minor medical conditions (McHorney et
al., 1993).

Family Environment Scale (FES)—The FES is a parent-completed instrument, which
provides measures of Family Cohesion, Active-Recreational Orientation, and Intellectual-
Cultural Orientation (Moos & Moos, 1994). The Family Cohesion scale measures the degree
of commitment, help, and support that family members provide to one another. The Active-
Recreational Orientation scale taps the extent of the family’s participation in social and
recreational activities, and the Intellectual-Cultural Orientation scale assesses the family’s
degree of interest in political, social, intellectual, and cultural activities. The FES has been
widely used and has adequate test-retest reliability (scores for the 10 subscales range from .52
to .89) and adequate internal consistency reliability (scores ranging from .61 to .78) (Moos &
Moos, 1994).

Craig Hospital Inventory of Environmental Factors (CHIEF)—The CHIEF
(Whiteneck et al., 2004) was completed by the parent. It is a 25-item scale that quantifies the
degree to which aspects of the physical, social, and political environment act as barriers to full
participation. The CHIEF contains 5 subscales (Policies, Physical/Structural, Work/School,
Attitudes/Support, and Services/Assistance), which have good test-retest reliability (intra-class
correlation coefficients ranging from .77 to .89) and good internal consistency reliability
(Cronbach’s alphas ranging from .76 to .81), and evidence of content, construct, and
discriminant validity (Whiteneck et al., 2004). We used the frequency-magnitude product
scores (overall impact scores) from the CHIEF, which range from 0 to 8; these are the product
of a frequency score (a 5-point scale ranging from “daily” to “never”) and a magnitude score
(a dichotomous scale of “big problem” or “little problem”).

The Policies subscale measures multiple characteristics of a child’s institutional environment
(e.g., organizations, school, businesses) and political environment (including lack of available
community programs and services, unsupportive government programs and policies, and
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barriers imposed by the policies and rules of organizations and programs). The Physical/
Structural scale measures the extent to which the design and layout of a child’s home, school/
work environment, and community pose a barrier to participation, and includes both
characteristics of the natural environment (e.g., temperature, terrain, climate) and built
environment (e.g., lighting, noise, crowding). The Work/School subscale measures the relative
ease or difficulty of obtaining the help of others, the degree to which other people’s attitudes
are a problem, and the extent to which a lack of support and encouragement from others is
problematic for a child or youth. The Attitudes/Support subscale measures the extent to which
people’s attitudes at home and in the community are a barrier to a child’s participation. The
Services/Assistance subscale measures the availability of resources (e.g., transportation, health
care services, medical care, personal equipment, adapted devices) and the availability of
information, training, and assistance in the child’s home and community.

Children’s Assessment of Participation and Enjoyment (CAPE)—The CAPE was
used to assess the intensity of children’s participation in leisure and recreation activities outside
of mandated school activities. The CAPE is a reliable and valid self-report measure of
participation for children/youth ages 6 to 21 that includes both formal and informal domains,
and five activity types: recreational, active physical, social, skill-based, and self-improvement
activities (King et al., 2004; King, Law, King et al., 2006). The conceptual strengths of the
CAPE include its measurement of multiple dimensions of participation (Imms, 2008).

The design and content of the CAPE were informed by (a) a comprehensive literature review
examining the factors that influence children’s participation (King, Law, King, Rosenbaum,
& Kertoy, 2003), (b) expert review, and (c) pilot testing. The CAPE’s items are inclusive of
voluntary activities outside of school. The five main activity types were based on two principal
components analyses of activity preference data, and correspond well to types of everyday
activities discussed in the literature. The specific activities assessed by the scales are presented
in Table 3. In initial testing, the internal consistency reliabilities of the scales were found to
range from .30 (Skill-Based) to .65 (Recreational), and test-retest reliabilities for the activity
type intensity scores ranged from .72 (Social) to .81 (Active Physical) (King et al., 2004).

In the present study, the CAPE consisted of 49 items and was administered in two phases: (a)
a self-administered questionnaire (with parent/caregiver assistance, as needed) to determine
what activities the child participated in (in the previous 4 month period) and how often (on a
7-point scale from 1= ‘1 time in the past 4 months’ to 7= ‘1 time a day or more’), followed by
(b) a home interview, which gathered information about with whom the child took part in
activities, where, and their enjoyment of the activities.

Participation intensity was calculated by dividing the sum of item frequency by the number of
possible activities in each activity type scale. Intensity scores therefore represent the average
frequency of the total number of activities possible, rather than the average frequency of the
activities the child actually takes part in. Low intensity scores can be obtained by participating
in very few activities with high frequency or by participating in a number of activities with
low frequency. Intensity scores provide a relative indicator of participation frequency, which
is useful for comparing participation across activity types, groups of individuals, or occasions
(Imms, 2008).

Overview of Data Analytic Approach
All analyses were performed using Mplus version 4.0 software (Muthén & Muthén, 2006). We
first estimated a series of unconditional growth models (i.e., models without predictors) to
determine, for each activity type separately, whether there was significant change in intensity
over the three measurement occasions. We then specified conditional models to determine the
significance of the 23 selected predictor variables for the types of activities on which there was
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significant variability in growth. Last, in a series of auxiliary analyses, we conducted
multisample or multiple-group analyses (McArdle, 1989) to examine the significance of the
predictors for boys versus girls, and for older versus younger children. In each estimated model,
we fixed the loadings on the intercept factors to a value of 1 and the loadings on the slope
factors to values of 0, 1, and 2 to establish linear growth over time, and allowed the latent
intercepts and slopes to co-vary (Chan et al., 2000; Wickrama et al., 1997).

Missing values on the dependent variables for the unconditional models were handled using
the FIML (Full-Information Maximum Likelihood) procedure in Mplus. Missing cases for the
predictors in the conditional models were assigned to the mean (for interval/ratio variables) or
modal category (for nominal or ordinal level variables). There were very few missing cases (<
6 percent of the sample). The study used a cluster sampling design in which families (parents
and children) were nested within agencies. Consequently, all model estimates were adjusted
for non-independence of observations as a result of families being nested within agencies.

Model fit was tested using several widely used standardized fit statistics: the comparative fit
index (CFI) (Bentler, 1990), the Tucker-Lewis Index (TLI) (Tucker & Lewis, 1973), and the
root mean square error of approximation (RMSEA) (Steiger, 1990). These indices have
different sensitivities to misspecifications of growth shape in latent growth modeling, and
therefore are used simultaneously to inform decisions about the linear growth hypothesis. A
good fitting model is indicated by CFI and TLI values at or above .90, and RMSEA less than .
06 (Hu & Bentler, 1999; Thompson, 2000).

Results
Initial Tests for Growth (Change) in Types of Activities

Figure 1 shows the pattern of change in participation intensity across the three occasions for
the five types of activities, and Table 4 presents the initial tests for growth in each activity.
Statistically significant negative mean growth (declining slopes for the group as a whole) and
significant variability around the negative group mean value were found for recreational, active
physical, and social activities. The variance around the slope was not significant for skill-based
and self-improvement activities, so these were not considered further. The shape of the negative
growth was linear and each of the models had excellent goodness of fit (CFI and TLI
standardized indices were greater than .95 and RMSEA was below .04). Chi-square difference
tests in most models revealed values that were small and non-significant, indicating that a linear
growth trajectory represented the nature of individual change over the 3 time points.

We then estimated conditional growth models for recreational, active physical, and social
activities only, in order to account for unexplained variance. In each model, we entered 23
predictors, which were treated as fixed covariates (measured at Time 1 or the beginning of the
growth process) (see Simons-Morton & Chen, 2005). Each model controlled for the responding
parent/caregiver’s age and sex, to enable generalization to parent respondents.

Predictors of Change in Participation in Types of Activities
Tables 5 to 7 present the significance of the predictors in accounting for change in recreational,
active physical, and social activities, respectively. Each model had good fit, as measured by
CFI, TLI, and RMSEA. Latent growth models allow one to study predictors of change
separately from correlates of initial status (Duncan & Duncan, 1994). The intercept column in
each table provides information about the significant correlates or predictors of children’s
participation intensity at Time 1, whereas the slope column provides information about the
significant predictors of rate of change. Coefficients are standardized and indicate the effect
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of a given predictor on the latent slope parameter, with a positive coefficient signifying an
accelerated or steeper decline in negative growth associated with a given predictor.

The model for recreational activities accounted for 14% of the variance in the slope or pattern
of change. In order of magnitude, the significant predictors of the slope were: perceived barriers
in the services environment (.240), parent/caregiver’s physical functioning (.149), perceived
barriers in the physical environment (−.135), and household income (−.126). Thus, greater
declines in the intensity of recreational participation were associated with less supportive
services environments and better parent physical functioning, whereas less steep declines were
associated with less supportive physical environments and higher household income.

The model for active physical activities accounted for 30% of the variance in the slope. There
were four significant predictors of the slope: child’s age (−.367), child preferences for physical
activities (−.185), parent/caregiver’s ethnicity (.182), and child communicative functioning (.
107). Thus, greater declines in the intensity of active physical participation were associated
with non-Caucasian ethnicity of the parent/caregiver and better child communicative
functioning, whereas less steep declines were associated with older child age and greater child
preferences for physical activities.

The model for social activities accounted for approximately 14% of the variance in the slope.
There were no significant predictors of slope.

Predictors of Change in Participation as a Function of Children’s Sex
Table 8 presents the significant predictors of change in participation intensity for boys versus
girls, for the three types of activities. For recreational activities, family cohesion, perceived
barriers in the policies environment, emotional functioning, and prosocial behavior were
moderate, positive predictors (.246 to .329) of declines in the intensity of recreational activities
for girls but not for boys. Thus, greater family cohesion, less supportive policies environment,
poorer child emotional functioning, and less prosocial behavior were associated with greater
declines in the intensity of recreational participation for girls.

For physical activities, parent/caregiver’s ethnicity and perceived barriers in the policies
environment were significant predictors of the intensity of physical activities for boys but not
for girls (boys had steeper declines when of non-Caucasian background and less steep declines
when the policies environment was poorer), whereas the physical environment and household
income were significant negative predictors for girls (girls had less steep declines in intensity
of participation in physical activities when the physical environment was less supportive and
when household income was higher).

For social activities, the policies environment was a significant predictor of intensity for girls
but not for boys: the less supportive the policies environment, the steeper the decline in the
intensity of social activities for girls.

Predictors of Change in Participation as a Function of Children’s Age
Table 9 presents the predictors of change in participation intensity for older versus younger
children. For 11 to 15 year-olds, household income was a significant negative predictor of
recreational activities; whereas parent/caregiver’s physical functioning was a significant
positive predictor. Thus, for children aged 11 to 15, the higher the household income, the less
steep the decline in intensity of recreational activities; the better the parent/caregivers’ physical
functioning, the steeper the decline in intensity of recreational activities.

For physical activities, parent/caregiver’s ethnicity was a significant positive predictor for 11
to 15 year-olds (thus, if a parent/caregiver’s ethnicity is non Caucasian, the steeper the decline
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in intensity of physical activities). For 6 to 10 year-olds, the policies environment was a
significant negative predictor and child behavioral functioning was a significant positive
predictor (thus, less supportive policies environments were associated with less steep declines
in the intensity of physical activities for children ages 6 to 10, whereas worse behavioral
functioning was associated with steeper declines).

For social activities, household income was a significant predictor of intensity of social
activities for children aged 6 to 10 but not for those aged 11 to 15. Thus, the higher a family’s
income, the steeper the decline in intensity of social activities for children aged 6 to 10.

Discussion
This study investigated the patterns and predictors of change, over a 3-year period, in the
participation intensity of children/youth with physical disabilities in five types of leisure and
recreational activities. The intensity of children’s participation in recreational, active physical,
and social activities declined as children aged over the 3-year study period. The intensity of
involvement in skill-based and self-improvement activities did not show appreciable change,
perhaps because these activities are more parent-controlled, and parents are more likely to
ensure that these activities continue. The slow decline in the intensity of recreational activities
is consistent with previous findings for children without disabilities (Larson & Richards,
1991; Posner & Vandell, 1999). The pattern of decline in social activities is noticeably different
from age cohort comparisons of children with physical disabilities, which show greater social
participation intensity for older children (12 to 14 year-olds) compared to younger children
(King et al., 2008).

The results illuminate the effects of an array of child, family, and community predictors. The
discussion highlights four main aspects of the findings: (a) activity-specific determinants of
change, (b) differences in predictors of initial participation levels versus predictors of change,
(c) predictors of declining participation in recreational and physical activities, and (d)
differences in predictors of change as a function of children’s sex and age. Implications for
research and service provision are discussed.

Activity-Specific Determinants of Change in Participation Intensity
The findings indicate that change is influenced by different child, family, and community
factors, depending on the type of activity. Different patterns of association between growth
parameters and individual predictors were found for recreational and physical activities, and
for boys versus girls as well as older versus younger children (11 to 15 vs. 6 to 10 years of
age). The findings point to the context specificity of the developmental processes underlying
activity participation. They also strongly support a social-ecological conceptual framework,
which emphasizes the multiple, interrelated contexts within which children develop
(Bronfenbrenner, 1979; Feldman & Matjasko, 2005).

There were substantial differences in the predictors of longitudinal change for recreational and
physical activities, but no significant predictors of change in social activities. This indicates
the worth of looking at activity types rather than viewing participation as an undifferentiated
conglomerate. Medrich et al.’s (1982) study of the time-use of typically developing school-
age children also found considerable divergence across domains of activities.

The findings indicate the importance of eight particular aspects of the child’s life, including
child factors (age, preferences, communicative functioning), family factors (income, parent
physical functioning, ethnicity), and the broader community environment (the physical and
services environments). A number of variables had no associations with change in any of the
analyses. These variables included perceived barriers in work/school and attitudinal
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environments, family intellectual and recreational orientations, major life changes in the past
four months, parent mental health, and children’s hyperactivity, peer problems, and physical
functioning. In hindsight, it would appear that these are more “fixed” factors, which would be
less likely to occur and/or influence change in the relatively short time period of the study. In
fact, many of these factors were related to initial levels of participation intensity, which leads
us to a discussion of cross-sectional versus longitudinal determinants.

Cross-Sectional and Longitudinal Determinants of Activity Participation
The findings indicate the importance of differentiating between cross-sectional determinants
of status and longitudinal determinants of change in activity participation. For example,
children’s preferences for particular activities were significant predictors of the intensity of
their participation, but not of change (the one exception was for physical activities, in which
preferences were significant predictors of both initial status and change). A number of variables
(children’s activity preferences, age, and physical functioning; parent ethnicity; household
income; and family recreational orientation) predicted initial levels of intensity across types
of activities, indicating that the determinants of individual differences in initial status may be
more robust across types of activities than are the variables affecting change.

It is interesting to note that child physical functioning influenced initial levels of participation,
but was not associated with the slope of change, indicating that physical functional limitations
may affect where a child begins on a participation trajectory, but not the rate of change. Thus,
factors other than physical disability play more important roles with respect to changes in levels
of participation over time. This is in line with models that portray an indirect rather than direct
effect of physical functioning on children’s outcomes (King et al., 2005). For over 20 years,
the literature has consistently indicated that chronic physical health status has little direct effect
on adaptation (Lavigne & Faier-Routman, 1992), and that attention needs to be paid to the
psychosocial implications of reduced physical functioning, including the roles played by other
factors and the indirect or mediating processes that lead to better or worse outcomes for children
at risk (Wallander & Varni, 1998).

Predictors of Declining Participation in Recreational and Physical Activities
Recreational activities—There is little information in the literature with which to compare
the findings of the present study. The predictors of declines in the intensity of recreational
activities were distal or extrinsic factors (i.e., factors “outside the child”), including family/
parent factors (income and parent physical functioning) and parents’ perceptions of
participation restrictions in the physical and services environments. These findings suggest a
confluence of factors working in combination to restrict participation over time, operating
sometimes in unexpected ways.

The findings suggest the utility of adopting a holistic view of children’s participation, in which
frequency of participation in one type of activity affects another (Feldman & Matjasko,
2005). As one might expect, greater declines in recreational participation were associated with
less supportive services environments (lack of available resources such as transportation, health
care services, adapted devices, etc.), whereas less steep declines were associated with higher
household income. However, greater declines also were associated with better parent physical
functioning, and less steep declines were associated with less supportive physical environments
(barriers in terms of layout and design, etc.). When parents have better physical functioning,
they may be more able to support their child’s involvement in activities other than quiet
recreational activities, which generally are home-based. When physical environments are
poorer, children may more frequently participate in home-based recreational activities. These
speculations require examination in future studies.
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Physical activities—In contrast to recreational activities, the predictors of change in
intensity of physical activities were more proximal to the child—they involved the child (age,
preferences, and communication ability) and the ethnicity of the family. As one might expect,
less steep declines were associated with older child age and greater child preferences for
physical activities. As well, greater declines in physical activity were associated with better
child communicative functioning and non-Caucasian ethnicity (Black and Asian,
predominantly). When children have better communicative functioning, they may be more
likely to take part in non-physical activities such as social activities. North American families
of non-Caucasian background have varying preferences for physical activities (Posner &
Vandell, 1999), which may reflect parents’ beliefs about what constitutes valuable childhood
experiences (Göncü, 1999; Holloway & Valentine, 2000); these beliefs may lead parents either
to provide opportunities or place limitations on children’s activities.

In summary, the significant predictors of change for recreational activities (i.e., parent and
environmental factors) and physical activities (i.e., child and parent factors) may be explained
by adopting a holistic view of children’s out-of-school activities, in which higher levels of
participation in one type of activity are seen to affect participation in other areas.

Differences in Predictors of Change as a Function of Children’s Sex and Age
There were numerous differences in the significant predictors of change for boys versus girls
and for older (ages 11 to 15) versus younger children (ages 6 to 10), indicating differences in
the applicability of the overall models for boys and girls, and for children in different age
cohorts. Although there were no significant predictors for the social activity model overall,
there were significant differences in predictors of social activity as a function of sex and age.

For girls, greater declines in recreational and social participation were associated with less
supportive policy environments (i.e., lack of programs and opportunities), suggesting greater
vulnerability of girls with physical functional limitations to restrictions imposed by policies.
As well, there were greater declines in girls’ recreational participation when they had poorer
emotional functioning, less prosocial behavior, and greater family cohesion. This finding
suggests that cohesive families may make stronger efforts to support their daughters’
participation in activities outside of home-based recreation. Girls also displayed less decline
in physical activity intensity when the family’s household income was higher and when the
physical environment was poorer, suggesting that lack of accessible community environments
may be associated with increased physical activity in contexts close to home.

For boys, greater declines in physical activity were associated with non-Caucasian background,
as might be expected from the high value placed on physical activity in Caucasian families.
Counter intuitively, greater declines in physical activity for boys also were associated with
better policy environments. Perhaps less restrictive policies encourage boys to engage in
activities beyond the typical activities expected of boys, namely active physical pursuits.

There were fewer significant predictors of differences in rates of change as a function of child
age, in comparison to sex. The findings indicated the importance of the policy environment
and behavioral functioning for younger children, and household income, ethnicity, parent
physical functioning for older children. A noteworthy finding was that higher household
income was associated with greater declines in the intensity of social activities for children
aged 6 to 10, but with less steep declines in recreational activities for children aged 11 to 15.

Although the findings indicate that different variables are restrictors and enablers of different
types of activities for boys and girls, and for older and younger children, three variables were
important in both sets of moderating analyses: the policy environment, household income, and
ethnicity. Thus, adopting a socio-demographic level of analysis (i.e., focusing on sex and age
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differences) reveals the importance of policies, income, and ethnicity as determinants of change
in participation.

Study Limitations and Implications for Research
The usual caution regarding the generalizability of the findings should be noted. The limited
number of observations and the short distance between the three time points may have limited
the amount of change that could be seen. As well, changes may have been influenced by the
responsiveness of the CAPE, which has not yet been studied in detail.

Although the models provided excellent fit to the observed data, the amounts of variance
accounted for ranged from 14% for social activities to 30% for physical activities, which is
somewhat low, yet typical for studies of this type. Values around 40% are considered
substantial (Chan et al., 2000). Important predictors may have not been included in the analyses.
For example, social relationships were not included, which may be an important predictor of
changes in social participation intensity. As well, we did not consider interactions between
various child, family, and environmental predictors, which is a limitation of our approach.

The findings point to the utility of examining participation in types of activities rather than
viewing participation as an undifferentiated conglomerate. They also point to a very complex
set of determinants, which need to be examined holistically, contextually, and developmentally.
Research is needed in which patterns of children’s involvement in various types of activities
are examined simultaneously and comprehensively. This will provide an understanding of the
reciprocal impacts of activity involvement, and a broader understanding of the lives of children
with disabilities.

The findings suggest the utility of taking a person-centered rather than variable-centered
approach (Magnusson & Stattin, 2006) in order to understand children’s experiences of
participation in a holistic, interrelated, and dynamic manner. Person-centered approaches look
at variability among individuals (e.g., examining “what” for “whom”), whereas variable-
centered approaches consider one variable at a time. Several researchers have used a person-
centered approach to look at the participation patterns of youth without disabilities (e.g., Bartko
& Eccles, 2003; Shanahan & Flaherty, 2001).

It would be profitable for future studies to (a) examine differences in trajectories of activity
participation as a function of types of disabilities, (b) examine meditational models, and (c)
consider how the various variables identified in the present study interact with one another to
promote or inhibit participation. As well, it may be profitable for future research to
reconceptualize the nature of the possible predictors of change. Rather than examining the
influence of discrete variables conceptualized within an ecological or systems framework, a
challenge facing the field is to develop new ways of capturing the aggregated essences of the
antecedents, correlates, and processes that characterize interrelated sets of activities. We need
a new contextualized and developmental language by which to conceptualize the interrelated,
dynamic nature of the fundamental parameters of activities, and capture the multiple aspects
that operate together to drive change.

Implications for Clinical Practice
Children/youth with physical disabilities showed significant declines in their rates of
participation in recreational, active physical, and social activities over the 3-year study period,
but not in skill-based and self-improvement activities. It is important to note that although
participation declined in these three major types of activities, children and families may be
satisfied with their levels of participation.
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We must be careful not to assume that more participation is better (Henry, 1998; King, Law,
King, Rosenbaum, Kertoy et al., 2003). There is likely an optimal constellation of participation
for each child, comprised of preferred and supported activities done with a frequency that fits
other demands on the child and the family situation as a whole. The pattern of declining
participation for recreational, physical, and social activities is, however, problematic for
children who desire higher levels of participation in these activities, since feelings of loneliness,
social exclusion, and problems in social adjustment may result. Recreational, physical, and
social activities are the types of activities that tend to promote intimate interaction with peers,
allowing children to develop a sense of belonging and autonomy from their parents.

Effective policy generation and intervention programming are contingent on understanding the
factors that affect participation (Mactavish et al., 1997; Mancini et al., 2000; Taylor et al.,
1998). A major implication of this study therefore concerns the nature of the predictors of
change. If the goal of intervention is to increase the recreational, active physical, and social
participation of children/youth with physical disabilities, then it is important to adopt a change-
oriented viewpoint and direct efforts toward the factors most amenable to change—those most
likely to increase supports, resources, and opportunities. The findings suggest the importance
of targeting variables specific to the type of activity of interest, intervening on multiple levels
(child, family, and environment) (Stokols, 1992), and taking the sex and age of the child into
account. This is a contextualized, holistic, and developmental approach to intervention, in
which the focus is on changing predisposing and enabling factors, based on an understanding
of how various factors work together (Hansen & McNeal, 1996; Kraemer et al., 2001).

Depending on the specific type of activity and group of children of interest, the findings suggest
that interventions should address children’s communicative, emotional, behavioral, and social
functioning, and their preferences. It is also important for service providers to consider the
values of the family (indicated by ethnicity) and parents’ physical health/limitations, and to
encourage alternative activities that may be less costly (to address the issue of income). It is
also important to consider parents’ perceptions of the physical, services, and policies
environment, since these perceptions were related to changes in participation intensity for
various activities and groups of children.

In conclusion, the findings highlight the dynamic and context dependent nature of children’s
activity participation, and indicate the importance of adopting a nuanced view that recognizes
the roles played by multiple, activity-specific determinants. Understanding how the
characteristics of children, families, and environments interact to influence engagement in
activities throughout childhood and adolescence is important for the development of
appropriate and effective policies and programs.
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Figure 1.
Change over time in the intensity of children’s activity participation.
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Table 1

Child, Parent, and Family Characteristics at Time 1 (N= 427)

Characteristic Frequency Valid %

Child’s Sex

 Male 229 53.6

 Female 198 46.4

Child’s Age (M= 10.37, SD= 2.37, range= 6 to 15 years)

 6 – 10 years 225 52.7

 11 – 15 years 202 47.3

Child’s Primary Health and Development Problem

 Central nervous system (CNS) disorders 340 79.6

 Musculoskeletal disorders 87 20.4

Family Type

 Two-parent 348 81.5

 Single-parent 67 15.7

 Missing 12 2.8

Ethnic Background

 Caucasian 345 80.8

 Non Caucasian 79 18.5

 Missing 3 .7

Respondent Age

 20 – 29 19 4.5

 30 – 39 154 36.2

 40 – 49 218 51.2

 50 – 59 35 8.2

 Missing 1 NA

Respondent Sex

 Male 48 11.3

 Female 375 88.7

 Missing 4 NA

Educational Attainment of Respondent

 Completed elementary, some high school 47 11.0

 Completed high school, some college/technical training 137 32.1

 Completed college/technical training, some university 139 32.6

 Completed university 104 24.4

Total Family Income (Can $)

 < 30,000 68 16.1

 30,000 – 44,999 79 18.7

 45,000 – 59,999 74 17.5

 60,000 – 89,999 114 27.0

 > 90,000 87 20.6

 Missing 5 NA
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Table 2

Study Measures and Variables

Measure Variables

Predictors

Demographic questionnaire Child’s age

Child’s sex

Parent/caregiver’s ethnicity

Household income

Major life changes in past four months

Strengths and Difficulties Questionnaire (SDQ) Child emotional functioning (Emotional Problems scale)

Child behavioral functioning (Conduct Problems scale)

Child hyperactivity

Child peer problems

Child prosocial behavior

Activities Scale for Kids (ASK) Child physical functioning

Vineland Adaptive Behavior Scales (VABS) Child communicative functioning (Overall Communications standard score)

Preferences for Activities of Children (PAC) Child preferences for recreational, active physical, and social activities

SF-36 Parent/caregiver’s physical functioning (Physical Functioning scale)

Parent/caregiver’s mental functioning (Mental Health scale)

Family Environment Scale (FES) Family cohesion

Family active-recreational orientation

Family intellectual-cultural orientation

Craig Hospital Inventory of Environmental Factors (CHIEF) Policies environment

Physical/Structural environment

Work/School environment

Attitudes/Support environment

Services/Assistance environment

Outcomes

Children’s Assessment of Participation and Enjoyment (CAPE) Child intensity of participation in recreational activities

Child intensity of participation in active physical activities

Child intensity of participation in social activities

Child intensity of participation in skill-based activities

Child intensity of participation in self- improvement activities
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Table 3

CAPE Activities in the Activity Type Groupings

Recreational Active Physical Social Skill-based Self-Improvement

Collecting things Bicycling, in-line skating or
skateboarding

Going on a full day
outing

Dancing Attending church, temple or
a religious activity

Crafts, drawing or
coloring

Doing a paid job Going to a live event Doing gymnastics Doing a chore

Pretend or imaginary
play

Martial arts Going to a movie Horseback riding Doing homework

Doing puzzles Team sports Going to a party Learning to dance Doing volunteer work

Going for a walk or hike Water sports Hanging out Learning to sing Getting tutored for
schoolwork

Playing board or card
games

Snow sports Listening to music Participating in
community
organizations

Going to the public library

Playing computer or
video games

Playing games Making food Playing a musical
instrument

Reading

Playing on playground
equipment

Racing, track or field Talking on the phone Swimming Shopping

Playing with pets School club participation Visiting with others Taking art lessons Writing a story

Playing with things or
toys

Writing letters

Taking care of a pet

Watching TV or a video
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Table 5

Latent Growth Curve Model Predictors of Intensity of Recreational Activities

Predictors Intercept Slope

Child Factors (Demographics, Personal Preferences, and Resources)

Child’s age (years) −0.342*** −0.139

Child’s sex (male) −0.013 0.059

Child preferences for recreational activities 0.414*** −0.144

Child communicative functioning −0.063** 0.054

Child physical functioning 0.242*** −0.116

Child emotional functioning −0.020 0.089

Child behavioral functioning 0.072 −0.076

Child hyperactivity −0.015 0.028

Child peer problems −0.015 0.074

Child prosocial behavior 0.039 −0.016

Parent/Family Factors (Socio-demographics, Personal Resources, and Family Environment)

Parent/caregiver’s ethnicity (non Caucasian) −0.221*** 0.071

Household income −0.037 −0.126*

Parent/caregiver’s physical functioning −0.076 0.149*

Parent/caregiver’s mental functioning 0.077 −0.020

Family cohesion −0.002 0.059

Family recreational orientation 0.052 0.063

Family intellectual orientation 0.023 −0.014

Major life changes in past four months −0.017 −0.003

Community Environment

Policies environment 0.086* −0.053

Physical environment 0.030 −0.135*

Work/school environment −0.038 −0.074

Attitudinal environment 0.055 −0.112

Services environment −0.022 0.240***

R Square .538 .141

CFI = .993

TLI = .980

RMSEA = .023

*
p ≤ .05,

**
p ≤ .01,

***
p ≤ .001

Note: Model controls for responding parent/caregiver’s age and sex
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Table 6

Latent Growth Curve Model Predictors of Intensity of Active Physical Activities

Predictors Intercept Slope

Child Factors (Demographics, Personal Preferences, and Resources)

Child’s age (years) −0.061 −0.367***

Child’s sex (male) 0.143** −0.060

Child preferences for physical activities 0.301*** −0.185*

Child communicative functioning 0.053 0.107*

Child physical functioning 0.371*** −0.154

Child emotional functioning 0.035 −0.005

Child behavioral functioning 0.091 0.036

Child hyperactivity −0.049 0.044

Child peer problems −0.074 0.074

Child prosocial behavior 0.064 −0.085

Parent/Family Factors (Socio-demographics, Personal Resources, and Family Environment)

Parent/caregiver’s ethnicity (non Caucasian) −0.202*** 0.182***

Household income 0.119** 0.018

Parent/caregiver’s physical functioning −0.002 0.117

Parent/caregiver’s mental functioning 0.024 −0.078

Family cohesion −0.009 −0.031

Family recreational orientation 0.206*** 0.143

Family intellectual orientation −0.017 −0.067

Major life changes in past four months −0.015 0.126

Community Environment

Policies environment 0.073 −0.136

Physical environment −0.057 −0.153

Work/school environment −0.049 0.57

Attitudinal environment 0.066 −0.051

Services environment 0.026 −0.032

R Square .487 .303

CFI = .978

TLI = .933

RMSEA = .038

*
p ≤ .05,

**
p ≤ .01,

***
p ≤ .001

Note: Model controls for responding parent/caregiver’s age and sex
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Table 7

Latent Growth Curve Model Predictors of Intensity of Social Activities

Predictors Intercept Slope

Child Factors (Demographics, Personal Preferences, and Resources

Child’s age (years) 0.163** −0.122

Child’s sex (male) −0.077 0.034

Child preferences for social activities 0.290*** −0.032

Child communicative functioning 0.036 0.160

Child physical functioning 0.363*** 0.037

Child emotional functioning 0.022 0.059

Child behavioral functioning 0.055 0.101

Child hyperactivity −0.083 −0.068

Child peer problems −0.296*** 0.156

Child prosocial behavior 0.078 0.075

Parent/Family Factors (Socio-demographics, Personal Resources, and Family Environment)

Parent/caregiver’s ethnicity (non Caucasian) −0.112 0.071

Household income 0.091** 0.050

Parent/caregiver’s physical functioning −0.095* 0.098

Parent/caregiver’s mental functioning 0.045 −0.012

Family cohesion −0.029 −0.034

Family recreational orientation 0.246** 0.004

Family intellectual orientation −0.114 −0.019

Major life changes in past four months 0.080 0.030

Community Environment

Policies environment 0.020 −0.013

Physical environment 0.050 −0.012

Work/school environment −0.027 0.106

Attitudinal environment 0.040 −0.061

Services environment 0.009 0.024

R Square .516 .137

CFI = 1.00

TLI = 1.00

RMSEA = .000

*
p ≤ .05,

**
p ≤ .01,

***
p ≤ .001

Note: Model controls for responding parent/caregiver’s age and sex
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Table 8

Multisample Analyses for Activities (Predictors of Slope) by Sex

Type of Activity Boys Girls χ 2 difference df

Recreational Activities

 Family cohesion −0.082 0.276** 5.23* 1

 Policies environment −0.197 0.246** 7.25** 1

 Child emotional functioning −0.038 0.329*** 4.08* 1

 Child prosocial behavior −0.106 0.267* 6.04* 1

Physical Activities

 Parent/caregiver’s ethnicity (non Caucasian) 0.371*** 0.063 4.17* 1

 Household income 0.247 −0.175** 7.03** 1

 Policies environment −0.389** 0.092 5.70* 1

 Physical environment 0.053 −0.365** 4.04* 1

Social Activities

 Policies environment −0.137 0.286** 5.14* 1

*
p ≤ .05,

**
p ≤ .01,

***
p ≤ .001
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Table 9

Multisample Analyses for Activities (Predictors of Slope) by Age

Type of Activity 6 to 10 11 to 15 χ2 difference df

Recreational Activities

 Household income 0.034 −0.334** 4.99* 1

 Parent/caregiver’s physical functioning 0.057 0.226** 9.45** 1

Physical Activities

 Parent/caregiver’s ethnicity (non Caucasian) −0.001 0.345*** 5.17* 1

 Policies environment −0.436* 0.031 5.70* 1

 Child behavioral functioning 0.420* −0.149 6.16*

Social Activities

 Household income 0.282* −0.256 6.58* 1

*
p ≤ .05,

**
p ≤ .01,

***
p ≤ .001
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