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Abstract

Background: Knowledge about patterns of participation can be used to highlight groups of children and
adolescents with low attendance, or low involvement in activities and who may therefore be at risk of mental or
physical health concerns. This study used the Children’s Assessment of Participation and Enjoyment (CAPE) and the
Preferences for Activity of Children (PAC) to describe the patterns of participation of children and adolescents in
activities outside mandated school in Victoria, Australia.

Methods: A cross-sectional survey of Victorian children and adolescents was conducted. Eligible participants were
aged 6 to 18 years, enrolled in mainstream schools, with sufficient English language skills to complete the
questionnaires. Parents of participants completed a demographic questionnaire. Sample representativeness was
assessed against Victorian population statistics for gender, school type, language spoken at home and socio-economic
status. Data for the CAPE and PAC were summarised using descriptive statistics. Patterns of activity diversity by age
were assessed using curve estimation, with additional analyses to describe differences between genders.

Results: Of 9337 potential participants targeted through school advertising, 512 agreed (5.5 % consent rate), and 422
questionnaires were returned (82.4 % response rate). The sample was representative in terms of gender and language.
Compared to the Victorian population, a slightly higher proportion of participants attended Government and Catholic
schools and there was evidence of marginally greater socioeconomic resources than the population average.
A broad range of recreational, active physical, social, skill-based and self-improvement activities were completed by all
age groups. There was a reduction in the number and enjoyment of recreational activities with increasing age. In
contrast, there was relative stability in intensity, frequency and preference scores across the age-groups for all activity
types. Female participants typically took part in more activities (higher diversity scores), more intensely, with higher
enjoyment and had higher preferences for each activity type than males, with the exception of active physical activities.

Conclusions: This study provides evidence of the participation patterns of typically developing children and
adolescents in activities outside school. The findings have implications for researchers, clinicians and educators for
comparative purposes and to inform future research.
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Background
Successful participation of children and adolescents in
home, school and community settings is argued to be
the ultimate goal of both health and education services
[1]. Defined as “involvement in a life situation” [2] (page
9) participation is known to be a complex multidimen-
sional concept that has both an attendance and involve-
ment component [3]. The attendance component relates
to children ‘being there’, that is, attending a range of activ-
ities at a desired frequency. The involvement component
relates to the ‘in-the-moment’ experience of participation
and might include affect, motivation or social connection
[3]. Although not explicitly defined, life situations have been
described as frequently occurring routines that are com-
plex, situated in social contexts and directed towards mean-
ingful goals [4]. The focus of the current study was on
children and adolescent’s participation patterns in activities
outside mandated school: this ‘life situation’ can include a
broad range of home, work, or community activities.
The mandated school day in Australia is approximately

6 h (5 days/week), with outside-school time on school days
approximating 4–5 h, and 9–10 h on non-school days (ex-
cluding sleep and personal care) [5]. As outside school
leisure, or ‘free’ time, constitutes a considerable portion of
the day, activity choice has important implications for the
physical and mental wellbeing of children and adolescents.
A rising prevalence of mental health concerns [6], obesity
and Type 1 diabetes in Australian children is a national
concern [7], leading to prioritisation of these public health
issues [8]. The majority (>80 %) of Australian children do
not engage in sufficient daily physical activity to meet the
guidelines, and, in addition, more than 70 % exceed rec-
ommended daily sedentary screen-time activity [9]. Phys-
ical activity participation is of particular interest because it
can confer immediate fitness benefits as well as long term
mental and physical wellbeing [9].
Given outside school activities are diverse, participa-

tion patterns are of interest. Patterns of participation can
be considered from the perspective of the constellation
of types of activities undertaken (e.g., social or physically
active) and the distribution of participation in these
activity types in terms of attendance (e.g., range of activ-
ities or frequency of attending) and involvement (e.g.,
enjoyment of the activity). Knowledge about patterns of
participation can be used to highlight groups of children
and adolescents with concerning distributions of activity
attendance, or low levels of involvement. There is current
evidence describing the participation of children in phys-
ical or cultural activities [9, 10] and those considered det-
rimental to health (e.g., smoking) [6]. However, data
typically reports on proportions of children taking part in
particular activities, and/or time spent, with little data
available to describe the broader aspects of participation,
such as the overall range of activities children undertake,

the fit between preferences and activities undertaken, or
their enjoyment and involvement in activities.
There is a growing imperative for health services to

determine if interventions provided to children with
chronic health conditions, such as obesity or diabetes,
and long term disability improve participation in life
situations in addition to changing impairments at the
level of body structure or function, and activity per-
formance [2]. Since publication of the International
Classification of Functioning Disability and Health
(ICF) [11] in 2001, and the Children and Youth version
(ICF-CY) [2], considerable attention has been given to
understanding participation outcomes for children with
a disability. Clear evidence is available describing par-
ticipation restrictions in those with physical disabilities
such as cerebral palsy [12–14]. A broader population
approach is required however, to understand children
and adolescents’ patterns of participation from which
to target and quantify changes in participation arising
from health and educational interventions. Use of valid
and reliable outcome measures to build knowledge of
the expected patterns of participation of children and
adolescents without impairments can also provide evi-
dence of the age and gender effects on participation in
activities outside school.
The Children’s Assessment of Participation and En-

joyment (CAPE) and its companion questionnaire the
Preferences for Activity of Children (PAC), provide valid
and reliable measures of participation in activities out-
side mandated school [15] for children and adolescents
with and without impairments. The utility of the CAPE
and PAC has been substantiated through their success-
ful use in research and practice worldwide [13, 16–21].
Several studies have compared the participation of
children with disability to matched and unmatched
samples of typically developing children [22–24]. Al-
though these studies provide important information
about potential determinants of participation, the lim-
ited data provided for the children and adolescents
with typical development limits the utility of the data.
Evaluation of the participation patterns in activities
outside school of a representative sample of children
and adolescents without impairments will enhance our
understanding of young people’s participation and
potentially assist in identifying areas for intervention
for those at risk of reduced or unhealthy participation.
The primary aim of this study was to generate

descriptive data for the CAPE and PAC to provide evi-
dence of the patterns of participation of a representa-
tive sample of children and adolescents aged 6 to
18 years, without impairment, in activities outside
mandated school in Victoria, Australia. Our secondary
aim was to describe the patterns of participation by
age and gender.
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Methods
Design
A cross-sectional survey of children and adolescents
from Victoria, Australia was conducted. Ethical approval
was obtained from the Human Research Ethics Commit-
tees of La Trobe University (FHEC 09-43), Australian
Catholic University (2012 125 V), Department of Educa-
tion and Early Childhood Development (RIS09083) and
the Catholic Education Office (GE10/0009 1635). Informa-
tion letters were prepared for both parents and children to
explain the study and a combined consent form that
required the child and the parent’s written agreement was
received prior to researchers providing the questionnaires.

Participants
Eligible participants were children and adolescents aged
6 to 18 years, who were enrolled in mainstream schools
in Victoria, Australia, with sufficient English language
skills (as identified by their parents) to complete the
study questionnaires. Because we wished to understand
the participation patterns of those without long-term
impairments, children and adolescents, who attended a
special school and those with a physical, cognitive or
developmental disability, as defined by their need for an
integration aid to participate in mainstream school, were
excluded.

Outcome measures
Participation was measured using the CAPE and PAC
questionnaires [15]. The CAPE is a 55 item question-
naire in which participants report the activities they have
engaged in outside school within the previous 4 months
(diversity). The questionnaire also asks for details on
relative intensity (intensity), where particular activities
took place (location), who the activity was performed
with (companionship) and the child’s level of enjoyment
(enjoyment) [15]. Participation intensity is measured by
considering how often a child performs all possible ac-
tivities. Participation frequency was also assessed in this
study by measuring the frequency of participation in the
activities actually undertaken [25]. The PAC asks about
activity preferences (preference) for the same 55 items
regardless of whether the respondents participated in
them. The 55 activities included in the CAPE and PAC
can be grouped into five activity types: recreational (e.g.,
playing board or card games; playing with pets), active
physical (e.g., doing martial arts; gardening; playing
sport), social (e.g., going to a live event; going to a party),
skill-based (e.g., doing gymnastics; taking art lessons)
and self-improvement (e.g., doing a religious activity;
going to a public library) activities.
Good evidence is available for the validity of the CAPE

and PAC for children both with and without disability
[15, 25, 26]. Adequate test-retest reliability has been

reported for children aged 6 to 14 years for the informal
and formal activity type sub-scales (ICCs: 0.64-0.86) and
the intensity and diversity scores for the activity sub-
scales (ICCs: 0.67-0.81). Lower levels of reliability were
reported for the enjoyment scores of the activity sub-
scales (ICCs: 0.12-0.81) [15]. The surveys were com-
pleted by participant self-report, with or without assist-
ance from parent/guardian, teacher or other person.
Given the wide range of ages in the sample, and to

support consistency of data collection, parents of partici-
pants were asked to complete a demographic question-
naire (see Additional file 1). This questionnaire included
questions about the participant’s gender, date of birth,
address, school, year level, country of birth, parents’ coun-
try of birth, languages spoken at home, need for an inte-
gration aid and if there had been any significant events in
the past 4 months that may have influenced the usual par-
ticipation of the child. Socio Economic Index for Areas
(SEIFA) advantage/disadvantage scores (at collector dis-
trict level) were extracted from the Australian Bureau of
Statistics (ABS) census database [27]. Higher SEIFA scores
indicate greater socioeconomic and resource advantage.

Procedure
The participants were recruited using stratified random
and convenience sampling with the aim of achieving a rep-
resentative sample of children and adolescents without
long-term disability. Random methods were implemented
first, and supplemented with convenience methods to
increase the pool of participants, particularly those aged 15
to 18 years. Children and adolescents were invited to par-
ticipate if their school was selected and agreed to distribute
information about the study. School-based sampling was
chosen to ensure a broad reach of the study and with the
goal of including both metropolitan and rural schools.
Rural schools represent approximately 46 % of all
schools in Victoria, providing services to 29 % of the
state’s students [28]. Victorian schools were identified
using a combination of stratified random sampling (n = 20
Government schools) or methods of convenience (n = 1
Government; 2 Catholic; 1 Independent). Random sam-
pling was performed using a complete database of Victorian
Government schools and implemented according to the
Like Schools Group ranking of each Government school,
where the schools are ranked from 1–9 based on the
amount of government assistance they receive. Twenty
Government schools were randomly selected using a ran-
dom numbers table from three strata (a high, middle or
low Like Schools Group rank). Schools that agreed to par-
ticipate either consented to researchers or teachers con-
ducting an in-school data collection session for groups of
participants (n = 3 schools) or to participants receiving indi-
vidual mail-out survey packages. Those who returned
signed consents were provided with the survey package.
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The CAPE and PAC describe participation during the
4 month period preceding completion of the question-
naires, therefore seasonal variation is possible. For
consistency, we attempted to collect data during the last
6 months of the year. While the majority of the sample
completed assessments during this time, approximately
40 % were performed during the first half of the year.

Study sample
We aimed to recruit a representative sample of children
and adolescents of sufficient size to address our aims.
No formal sample size calculations were performed. In-
stead, we considered aspects of the central-limit theorem
to aid statistical analyses, and aimed for at least 30 par-
ticipants per age group to increase the likelihood that
the data would be normally distributed [29, 30].

Data analysis
Demographic characteristics were summarised using de-
scriptive statistics. To assess if the sample was representa-
tive of the Victorian population in terms of gender, school
type and language background, comparisons were made
with data provided by the Department of Education and
Early Childhood Development [28, 31] using chi-squared
statistics. The SEIFA scores were not normally distributed
and were therefore compared with the Australian mean
(1000) and standard deviation (SD) (100) [32] using a
One-Sample Wilcoxon Signed Rank Test.
Activity type (recreation, active physical, social, skill-

based and self-improvement) scores for the participation
dimensions of diversity, intensity, enjoyment and prefer-
ence were calculated according to instructions from the
CAPE/PAC manual, including instructions regarding
missing data. Scores for each activity type were calcu-
lated when there was ≥ 80 % of the data available for that
sub-scale [15]. Some children did not participate in any
of the activities from a particular activity type; in these
instances the intensity, frequency and enjoyment scores
for that activity type were not calculated. Frequency
scores were calculated according to Imms [25]. Data for
these five dimensions were summarised using means and
standard deviations (SDs). Higher scores for each domain
indicated participation in more diverse sets of activities
and greater intensity, frequency, levels of enjoyment and
preference for that activity. Results are presented by age
group (years) and gender. Visual inspection of the distri-
bution of the data and the similarity between the median
and mean scores for many of the sub-categories suggested
normality. Therefore, consistent with the recommenda-
tions of the developers of the tool [23, 33], data were sum-
marised using means and SDs.
Curve estimations were applied to diversity scores to

understand the patterns of participation across activity
types according to age and gender. Based on visual

observation, linear and quadratic approaches were se-
lected as potential options. The most appropriate model
was chosen based on the significance level of the model.
Where both models fitted the data, the simplest model
was chosen as the best fit, to aid in interpretation of the
patterns.
Scores obtained from the location and companionship

domains were collapsed to create dichotomous variables:
“performed activities at home/performed activities not at
home”; and “performed activities alone/performed activ-
ities with someone else” [24]. These domains were then
summarised using proportions and the overall mean and
SD for each proportion reported for the grouped data.
Alpha was set at 0.05 for all statistical analyses, and all data
were analysed using IBM SPSS Statistics Version 22.0.

Results
Of 9337 children and adolescents invited to participate,
512 agreed (5.5 % consent rate), and of these 422 ques-
tionnaires were returned (82.4 % response rate). Our
sample size targets were met for each age group except
the 15 to 18 year olds (Table 1). Due to missing data we
were unable to calculate a score for the intensity and/or fre-
quency and/or enjoyment of one or more of the activity
types for 14 participants (all aged 11 to 18 years). The study
sample had similar characteristics to the Victorian popula-
tion with regard to gender distribution and proportion for
whom a language other than English was spoken at home
[28, 31]. Compared to the Victorian population, there was
an over-representation of participants attending Govern-
ment and Catholic schools; the proportion in Independent
schools was lower, as was those attending rural schools.
Eleven schools (46 %), contributed n = 86 (20.5 %) partici-
pants from rural areas, including southern and central/in-
land Victoria. The number of students participating from
each school ranged from 1–108 (mean = 17.5; SD = 22.0).
The SEIFA scores were half a SD higher than the popula-
tion mean suggesting participants may have had marginally
greater socioeconomic resources than the population aver-
age (See Table 1).
Summary data for each participation domain, stratified

by gender and age, are presented according to the five
activity types in the Additional files 2, 3, 4, 5 and 6. The
results of the curve estimation for the total dataset and
when data were stratified by gender are presented in
Table 2. Variation in the diversity and enjoyment scores
for the five activity types was found across age, with
relative stability in intensity, frequency and preference
(Fig. 1). Visual inspection of Fig. 1 shows a pattern of
changing diversity scores mirrored in the enjoyment
scores, suggesting a relationship between enjoyment
and number of activities undertaken in a particular
activity type. Across each activity type, there was less
variation in preference, intensity and frequency scores

Imms et al. BMC Pediatrics  (2016) 16:84 Page 4 of 11



suggesting relative stability in these variables across the
age range of 6 to 18 years (see Fig. 1).
There was an apparent reduction in the number of rec-

reational activities, and the enjoyment of those activities as
children got older (see Fig. 1 and Additional files 2 and 5).
Curve estimation suggested that a linear model best de-
scribed the differences in recreational diversity over time

(p < .01), with an overall decrease in diversity scores with
age. Similar patterns were found when the data were strati-
fied by gender (see Table 2).
As displayed in Table 2, diversity of active physical

participation appeared to vary with age. Curve estima-
tion suggested a quadratic model best described the pat-
tern of participation for the grouped data (p < .01),
including when the data were stratified by gender (males
p = .01, females p < .01), with an initial increase in diver-
sity during the primary school years followed by a
decrease during the adolescent years. The patterns of
participation differed between males and females, with
female participants experiencing a greater decrease in
the diversity of participation in active physical activities
compared with males, during the years of 16 to 18 years.
Data on participation in social activities suggested an

overall increase in diversity and enjoyment through the
middle-teenage years, with consistent high levels of enjoy-
ment (see Fig. 1 and Additional files 2 and 5). Accordingly,
a quadratic approach best described the pattern of partici-
pation for the diversity of social activities (p < .01). When
the data were stratified by gender, a quadratic approach
remained the best model for females (p = .02) while a lin-
ear approach could explain the diversity scores for male
participants (p = .04) with a small increase in the number
of social activities with age (β = 0.10) (see Table 2).
The pattern of participation in skill-based and self-

improvement activities across the age range of 6 to
18 years did not appear to demonstrate an obvious pat-
tern of change according to Fig. 1, although peaks of
activity were apparent in the 9 to 10, and 14 year old age
groups. Curve estimation of skill-based diversity scores
suggested a linear model would best describe the data
(p < .01), with small decreases in the number of activities
performed with age (β = -0.08). When the skill-based
diversity data were split by gender, a linear model was
also found to best explain the data for female partici-
pants (p < .01, β = -0.16), while neither a linear or a
quadratic approach was found to fit the data for males
(p = .89 and .07 respectively; see Table 2). Analysis of the
diversity data for self-improvement activities was simi-
lar; a linear approach best described the data for female
participants (p = .02, β = -0.08), while neither a linear or a
quadratic approach could describe the patterns of partici-
pation for the grouped data (p = .25 and .12 respectively)
or for male participants (p = .46 and .16 respectively; see
Table 2).
Additional file 7 displays the data related to where

participation occurred. These data demonstrated a large
amount of between-participant variability but relative
consistency across age groups, and little difference be-
tween males and females. Most recreational and self-
improvement activities were performed at home, while
a larger proportion of active physical, social and skill-

Table 1 Participant demographics

Proportions in study sample compared to
population data

Study sample
(n = (%))

Victorian
population (%)

p-value a

Gender

Male 215 (50.9) 52 0.67

Female 207 (49.1) 48

Language b

English 280 (82.1) 84.1 0.32

Other 61 (17.9) 15.9

School type c

Government 276 (65.9) 62.8 <0.001

Catholic 125 (29.8) 22.7

Independent 18 (4.3) 14.5

Metropolitan 331 (78.4) c 71 <0.001

Rural 88 (20.9) 29

SEIFA score Mean: 1049.8;
SD: 87.2

Mean: 1000.0;
SD: 100.0

<0.01 d

Age groups Proportion of children in each age group
in study sample

Female e Male e Total e

6 year-olds 16 17 33

7 year-olds 19 20 39

8 year-olds 18 23 41

9 year-olds 19 20 39

10 year-olds 19 14 33

11 year-olds 29 29 58

12 year-olds 28 20 48

13 year-olds 19 16 35

14 year-olds 19 18 37

15 year-olds 8 8 16

16 year-olds 8 11 19

17 year-olds 9 7 16

18 year-olds 4 4 8
a statistical differences between study group and state population (from
Victorian summary statistics, where p ≥ 0.05 indicates that the groups have
similar distributions for the variables (determined using chi-squared statistics);
b language spoken at home - n = 81 missing data; c n = 3 missing data; d the
distribution of SEIFA scores for the study participants and the State population
data were compared using a One-Sample Wilcoxon Signed Rank Test; e indicates
number in each age group for male and female children and the total number.
F = female; M =male; SD = standard deviation; SEIFA = Socio-Economic Index
for Area
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based activities were performed away from home. The
companionship data (Additional file 8) also demonstrated
between-participant variability. Overall, these data suggest
that higher proportions of adolescents participated in ac-
tivities within each type alone, rather than with others, in
comparison to the younger age groups.

Discussion
Representativeness of the sample
This study aimed to provide descriptive data from a repre-
sentative sample of Australian children and adolescents
living in Victoria to describe and enhance our understand-
ing of their participation during outside school hours. The

Table 2 Curve estimation and regression coefficients for the overall diversity scores by activity type and gender

Activity type Model type Overall model Comparison between genders

Males Females

β (SE β) p a R2 (p b) β (SE β) p a R2 (p b) β (SE β) p a R2 (p b)

Recreational Linear

Age -0.42 (.03) <.01 .26 (<.01) -0.41 (.05) <.01 .24 (<.01) -0.41 (.05) <.01 .29 (<.01)

Constant 12.78 (.39) 12.34 (.57) 13.16 (.51)

Quadratic

Age -0.16 (.23) .49 .27 (<.01) <0.01 (.33) .99 .25 (<.01) -0.26 (.31) .40 .29 (<.01)

Age2 -0.01 (.01) .26 -0.02 (.01) .20 -0.01 (.01) .62

Constant 11.44 (1.24) 10.17 (1.79) 12.37 (1.67)

Active-physical Linear

Age -0.03 (.04) .43 <.01 (.43) <-0.01 (.05) .98 <.01 (.98) -0.06 (.05) .24 .01 (.24)

Constant 5.69 (.42) 5.69 (.60) 5.72 (.58)

Quadratic

Age 1.25 (.24) <.01 .07 (<.01) 0.97 (.34) <.01 .04 (.01) 1.51 (.34) <.01 .11 (<.01)

Age2 -0.06 (.01) <.01 -0.04 (.02) <.01 -0.07 (.02) <.01

Constant -1.02 (1.30) 0.58 (1.84) -2.44 (1.81)

Social Linear

Age 0.05 (.03) .09 .01 (.09) 0.10 (.05) .04 .02 (.04) 0.02 (.04) .68 <.01 (.68)

Constant 6.97 (.35) 6.05 (.53) 7.81 (.42)

Quadratic

Age 0.76 (.20) <.01 .04 (<.01) 0.89 (.30) <.01 .05 (<.01) 0.72 (.25) <.01 .04 (.02)

Age2 -0.03 (.01) <.01 -0.04 (.01) <.01 -0.03 (.01) <.01

Constant 3.25 (1.09) 1.87 (1.63) 4.17 (1.36)

Skill-Based Linear

Age -0.08 (.031) <.01 .02 (<.01) 0.01 (.04) .89 <.01 (.89) -0.16 (.05) .01 .05 (.01)

Constant 3.93 (.36) 2.36 (.41) 5.38 (.54)

Quadratic

Age 0.59 (.21) <.01 .04 (<.01) 0.53 (.23) .02 .02 (.07) 0.77 (.32) .02 .09 (<.01)

Age2 -0.03 (.01) <.01 -0.02 (.01) .02 -0.04 (.01) <.01

Constant 0.44 (1.13) -0.40 (1.27) 0.55 (1.72)

Self-Improvement Linear

Age -0.03 (.03) .25 <.01 (.25) 0.03 (.04) .46 <.01 (.46) -0.08 (.04) .02 .03 (.02)

Constant 5.59 (.31) 4.41 (.43) 6.68 (.39)

Quadratic

Age 0.28 (.18) .12 .01 (.11) 0.45 (.24) .06 .02 (.16) 0.20 (.24) .40 .03 (.04)

Age2 -0.01 (.01) .08 -0.02 (.01) .08 -0.01 (.01) .24

Constant 3.98 (.98) 2.17 (1.34) 5.23 (1.28)
a p-value for individual coefficients in the model. b p-value for the model itself
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extent to which a representative sample was achieved was
limited to gender and English language distribution. Al-
though the absolute differences between population statis-
tics and sample statistics were not large, the sample had a
lower proportion of students from rural and independent
schools, and a higher SEIFA score. The level of represen-
tativeness is likely to have been influenced by the very low
consent rate (5.5 %) that resulted in some schools only
contributing data from a small number of students and
necessitated a higher number of schools to be approached.
This raises questions about who the participants are; it is
possible that the ‘high participators’ chose to take part. In
addition, planned sample size estimates for the older age
groups were not achieved and the adolescents were over-
represented in terms of missing data. Recruiting older ad-
olescents into the study was challenging: their interest in
this study was not high and the format of the CAPE/PAC,

which uses pictures, is less appropriate for this age group.
The CAPE/PAC is valid for those aged 6 to 21 years; how-
ever a version without pictures would be valuable for the
older group. The difference in sampling rates between
older and younger participants also raises questions about
consenting procedures in survey research involving chil-
dren. Written consent in this study was obtained from
both the parent and participant, however, it is possible
that older adolescents felt more able to decline.

Participation in activities outside school
Although there were difficulties achieving full representa-
tiveness, the study did include children and adolescents of
both genders, across the targeted age range (6 to 18 years),
from Government, Catholic and Independent schools, set
in metropolitan and rural settings and from families with a
range of socio-economic resources. The findings provide

Variables
Diversity score
Intensity score
Frequency score
Enjoyment score
Preferences

Fig. 1 Mean activity scores according to activity type and age group. The reference line at the top of the graph shows the maximum diversity
score possible for this activity domain. The range of possible scores for the rest of the items are as follows: intensity: 0.0–7.0; frequency: 0.0–7.0;
enjoyment: 1.0–5.0; preferences: 1.0–3.0
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evidence of the participation patterns and preferences of
the participants who can be considered as typically devel-
oping. Variations across age and gender in recreational,
active-physical, social, skill-based and self-improvement
activities completed outside mandated school were dem-
onstrated. Although the data are cross-sectional and not
longitudinal, they provide evidence of the extent to which
participation patterns vary with age and where they remain
stable. They also reveal potential relationships between
participation dimensions. These data can be used by clini-
cians, educators, researchers and policy makers; the results
provide evidence about patterns of participation in groups
of children with typical development and therefore may be
a helpful benchmark for comparison when planning future
studies or programs for those with long term health condi-
tions or disability. The findings may be particularly useful
when tailoring programs to meet the needs of both males
and females, as well as across different ages, and in consid-
eration of the diversity of activities in which children and
adolescents participate. The data may also be useful for
those wishing to complete international comparisons to
determine the effect of system, service or other environ-
mental or cultural differences.
Although there are variations across age in each activ-

ity type and in each of the participation domains, there
is evidence from these data that, on average, preferences
for activity participation are relatively stable across the 6
to 18 year developmental period. This finding suggests
that although participation in specific activities may wax
and wane, preferences develop early and that children
may acquire a taste for particular participation patterns
very early in life. Research from the disability sector [34]
indicates that preferences in particular activity types are
strongly related to the extent of participation. Therefore,
it is possible that interventions to influence patterns of
participation may need to occur in young children, to es-
tablish healthy activity preferences.
There is clear and consistent evidence that participa-

tion diversity, intensity and preference for recreational
activities is reduced in older children compared to youn-
ger [22, 34, 35]. This may reflect that some of the activ-
ities included in this domain, such as collecting things
and colouring in, are likely to be replaced by other activ-
ities as children grow older. This change was also evi-
dent in our data. What is also apparent is that the
frequency of participation in recreational activities (that
is, how often you take part in the activities you do)
showed little variation. Thus, it is important to measure
both the number of activities and the frequency of at-
tendance, to understand participation patterns. Taken
together these data suggest a consistent amount of rec-
reational participation throughout childhood and adoles-
cence, although the actual activity and the number of
activities may change.

In this study we derived a frequency score as well as
an intensity score for each activity type. Intensity scores,
calculated according to the CAPE manual, represent the
average frequency of the total number of activities
within a domain and are therefore measures of relative
frequency [25]. Frequency scores were calculated within
this study based on the average frequency of participa-
tion in the activities actually completed, thus providing a
measure of average frequency of participation over the
4 month period. It is apparent that the intensity scores
were relatively low in all activity types, and that the pat-
tern of their variation across the age groups was in line
with the variation in diversity scores, likely due to how
they are calculated. This suggests changes in number of
activities over time are well represented by the diversity
score, and changes in frequency of participation are
more clearly understood by calculating a frequency, ra-
ther than intensity score. The measure of frequency of
participation within each activity domain showed little
variation with age, suggesting that on average children
and youth participated with consistent moderate to high
frequency (score ranges between 3.55 and 5.47 out of 7).
Gender effects were apparent. Overall, female partici-

pants typically took part in more activities (higher diver-
sity scores), more intensely, with higher enjoyment and
had higher preferences for each activity type than males,
with the exception of active physical activities. There were,
however, also gender differences in the frequency of par-
ticipation, with males taking part more often in self-
improvement as well as active physical activities than
females. These findings are consistent with past research
that participation in sports is higher for males than
females [26, 35], but differs from previous reports that fe-
males participate to a greater extent in self-improvement
activities than males [23]. This difference highlights what
can be learned from an assessment of frequency of partici-
pation as opposed to intensity and diversity: data from this
study suggests that although males might undertake fewer
self-improvement activities than females, the ones they do
take part in, they do more often.
Gender differences were also apparent in the context

in which participation took place. Female participants
were less likely to participate alone than males, particu-
larly in recreational activities, such as playing computer
games, playing with toys and watching television. In re-
lation to location, female participants were more likely
than males to complete social activities at home, such as
talking on the phone, listening to music, making food
and entertaining others.
Curve estimation of the diversity scores also suggested

potential gender differences in the age-related pattern of
participation in skill-based and self-improvement activ-
ities: female participants demonstrated a linear trend with
participation in fewer activities in the older age groups,
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but the pattern of participation for male participants could
not easily be explained using a linear or quadratic ap-
proach. For each activity type, except self-improvement
activities, it appeared there was a general decrease in di-
versity scores for females between the ages of 16 and
18 years. It is possible that with a larger sample of older
children different patterns of participation for diversity
scores may have been found based on age and gender.

The measure chosen to assess participation
The original version of the CAPE/PAC is scored by cal-
culating the means (SD) of six participation dimensions:
diversity, intensity, with whom, where, enjoyment and
preference, despite the original items being ordinal or
categorical. In this study, we justify treating the data as
continuous for four of those dimensions on the basis of
past validation studies and in line with classical test the-
ory approaches to measurement [36]. This approach,
however, is not justifiable for the ‘where’ (location) and
‘with whom’ (companionship) scales as the items are cat-
egorical and not ordinal; therefore an alternate method
was used to summarise these data in this study [24, 37].
Reporting proportions of children and adolescents who
participate at home or away from home, and on their
own or with others, is justified statistically, however does
limit the level of detail that might be learned if further
development of these scales was completed.
There is evidence to suggest that young children, in

particular those younger than 8 years old, may have diffi-
culty with recalling activities and accurately choosing a
response when there are more than three categories
[38]. Nevertheless, the importance of including self-
report data, especially when considering preferences and
enjoyment of children, has also been highlighted in the
literature [38]. While the reliability and accuracy of re-
sponses provided by the young participants in this study
was not assessed, it was interesting to note that the ma-
jority of the missing data were from participants in the
older age groups. This might reflect that parental or
teacher guidance was provided where needed to the
younger children, and/or that the adolescents who com-
pleted the questionnaires alone tired of doing so and
thus skipped items. It is possible that the younger partic-
ipants in this study did not provide an accurate report of
their participation, or that their responses were influ-
enced strongly by parents, and thus reflect parent per-
ception rather than child report; the extent to which this
occurred is not known. Although caution when inter-
preting the results is warranted, the CAPE/PAC have
been validated in this younger age group [15].
Measuring participation is difficult. Although the self-

report nature of the CAPE/PAC questionnaires might be
seen as a limitation, their strengths lies in that they
were specifically designed to measure the construct of

participation. The questionnaires provide rich data by
describing multiple aspects of participation; and ex-
periential aspects of participation (i.e. those related to
involvement such as enjoyment and preference) can
only be measured through self-report. Other methods,
such as motion sensors, might be useful in supple-
menting data from the CAPE/PAC by measuring at-
tendance or the amount of physical activity a person
performs, but they cannot replace self-report data.

Limitations
In this study participants from rural and independent
schools, and those whose families had fewer resources,
although sampled, were under-represented; thus there
are limitations to the generalisability of the findings to
those groups, and of the findings beyond Victoria. It
could be argued that variations in geographical location
(and potential differences in weather patterns) might im-
pact on participation levels, and therefore, that results
may only be generalisable to the southern parts of the
state, where participants were located. However, it is also
relevant to note that comparative studies between
Australia, Canada and the US, involving samples of chil-
dren with cerebral palsy, found very few geographical
variations in CAPE/PAC scores [14], suggesting that sea-
son and/or weather is not likely to be a factor, because
of the nature of the activity type variables. For example,
children might change the sport undertaken between
winter and summer, but they still do a sport, hence the
CAPE score does not change.

Conclusions
Data presented in this study provides evidence about the
participation patterns outside school of children and ad-
olescents aged 6 to 18 years. The findings suggest that
participation patterns, as defined by the range, fre-
quency, enjoyment of, and preference for activities com-
pleted outside school, are relatively stable across
childhood. Future research investigating the determi-
nants of participation in a population of children and
adolescents without long term health conditions, will as-
sist in understanding who are likely to be the high and
low participators. This knowledge will further enhance
our understanding of this complex construct and may
inform policy makers and service providers when deter-
mining needs and supporting the participation outcomes
of all children and youth.

Additional files

Additional file 1: Demographic questionnaire. (PDF 36 kb)

Additional file 2: Participation diversity in typically developing children
according to activity type, age and gender. (DOCX 13 kb)

Imms et al. BMC Pediatrics  (2016) 16:84 Page 9 of 11

dx.doi.org/10.1186/s12887-016-0623-9
dx.doi.org/10.1186/s12887-016-0623-9


Additional file 3: Frequency of participation in typically developing
children according to activity type, age and gender. (DOCX 13 kb)

Additional file 4: Participation intensity in typically developing children
according to activity type, age and gender. (DOCX 13 kb)

Additional file 5: Participation enjoyment in typically developing
children according to activity type, age and gender. (DOCX 13 kb)

Additional file 6: Participation preferences in typically developing
children according to activity type, age and gender. (DOCX 13 kb)

Additional file 7: Proportion (%) of activities performed at home
according to activity type, age and gender. (DOCX 13 kb)

Additional file 8: Proportion (%) of activities performed alone according
to activity type, age and gender. (DOCX 14 kb)

Abbreviations
ABS, Australian Bureau of Statistics; CAPE, Children’s Assessment of
Participation and Environment; ICC, intraclass correlation coefficient; ICF/ICF-
CY, International Classification of Functioning Disability and Health/
International Classification of Functioning Disability and Health-Children
and Youth Version; PAC, Preferences for Activities of Children; SD,
standard deviation; SEIFA, Socio Economic Index for Areas

Acknowledgements
We acknowledge the contributions of Sarah McMullen, Rachel Chin, Matt
King, Monique Corbett, Maria Sicari, Megan Taylor, Claire Ardern, and Koki
Miyazaki to the data collection for this study. We would like to thank the
participants who took the time to complete the CAPE and PAC
questionnaires and their schools for participating in the study.

Funding
This study was completed with the assistance of a research grant from the
Faculty of Health Sciences at La Trobe University. The funding body was not
involved in the design of the study, the collection and analysis of data or the
drafting of this manuscript.

Availability of data and materials
The data (for each age group) supporting the conclusions of this article are
included in the article and its additional files.

Authors’ contributions
CI conceived the idea for the study. She contributed to the study
design, assisted with the data collection and data analysis. EF
contributed to the design of the study. BA assisted with data collection
and data entry and performed the data analysis. NS contributed to the
design of the study and assisted with data collection and data entry. All
authors were involved in drafting the manuscript and approved the final
version for submission.

Competing interests
The authors declare that they have no competing interests. This study
received funding from a La Trobe University Faculty of Health Sciences grant.

Consent for publication
Not applicable

Ethics approval and consent to participate
Ethical approval for this study was obtained from the Human Research Ethics
Committees of La Trobe University (FHEC 09-43), Australian Catholic University
(2012 125 V), Department of Education and Early Childhood Development
(RIS09083) and the Catholic Education Office (GE10/0009 1635).

Author details
1Centre for Disability and Development Research, Australian Catholic
University, Level 2, Daniel Mannix Building, 17 Young Street, Fitzroy 3065, VIC,
Australia. 2Murdoch Childrens Research Institute, Melbourne, Australia.
3CanChild Centre for Childhood Disability Research, Hamilton, Canada.
4School of Allied Health, Australian Catholic University, Sydney, Australia.
5School of Allied Health, La Trobe University, Melbourne, Australia. 6Northern
Health, Melbourne, Australia.

Received: 28 June 2015 Accepted: 24 June 2016

References
1. Noble T, Wyatt T, McGrath H, Roffey S, Rowling L: Scoping study into

approaches to student wellbeing: Final report. In. Brisbane, QLD: Australian
Catholic University and Erebus International; 2008.

2. World Health Organization. International Classification of Functioning,
Disability and Health: Children and Youth Version (ICF-CY). Geneva,
Switzerland: World Health Organization; 2007.

3. Imms C, Adair B, Keen D, Ullenhag A, Rosenbaum P, Granlund M.
‘Participation’: a systematic review of language, definitions, and constructs
used in intervention research with children with disabilities. Dev Med Child
Neurol. 2016;58(1):29–38.

4. Adolfsson M, Malmqvist J, Pless M, Granuld M. Identifying child functioning
from an ICF-CY perspective: Everyday life situations explored in measures of
participation. Disabil Rehabil. 2011;33(13–14):1230–44.

5. Australian Institute of Family Studies.: The longitudinal study of Australian
children annual statistical report 2013. In. Melbourne, VIC: AIFS; 2014.

6. Lawrence D, Johnson S, Hafekost J, Boterhoven De Haan K, Sawyer M,
Ainley J, Zubrick SR: The Mental Health of Children and Adolescents. Report
on the second Australian Child and Adolescent Survey of Mental Health
and Wellbeing. In. Canberra, ACT: Department of Health; 2015.

7. Australian Government. Australia: the healthiest country by 2020 - National
preventative health strategy - Overview. In. Canberra: National Preventative
Health Taskforce; 2009.

8. Australian Government.: NHMRC Strategic Plan 2013–2015. In. Canberra,
ACT: National Health and Medical Research Council; 2012.

9. Active Healthy Kids Australia.: Is Sport Enough? The 2014 Active Healthy
Kids Australia Report Card on Physical Activity for Children and Young
People. In. Adelaide, SA: Active Healthy Kids Australia; 2014.

10. Children’s participation in cultural and leisure activities. (Catalogue number
4901.0) [http://www.abs.gov.au/Ausstats/abs@.nsf/mf/4901.0]. Accessed 20
Sept 2007.

11. World Health Organization. International Classification of Functioning, Disability
and Health. Short Version. Geneva: World Health Organization; 2001.

12. Imms C. Children with cerebral palsy participate: a review of the literature.
Disabil Rehabil. 2008;30(24):1867–84.

13. Imms C, Reilly S, Carlin J, Dodd K. Diversity of participation in children with
cerebral palsy. Dev Med Child Neurol. 2008;50(5):363–9.

14. King G, Imms C, Palisano R, Majnemer A, Chiarello L, Orlin M, Law M, Avery
L. Geographical patterns in the recreation and leisure participation of
children and youth with cerebral palsy: a CAPE international collaborative
network study. Dev Neurorehabil. 2013;16(3):196–206.

15. King G, Law M, King S, Hurley P, Hanna S, Kertoy M, Rosenbaum P, Young
N. Children’s Assessment of Participation and Enjoyment (CAPE) and
Preferences for Activities of Children (PAC). San Antonio: Harcourt
Assessment, Inc.; 2004.

16. Bult MK, Verschuren O, Gorter JW, Jongmans MJ, Piskur B, Ketelaar M. Cross-
cultural validation and psychometric evaluation of the Dutch language version
of the Children’s Assessment of Participation and Enjoyment (CAPE) in children
with and without physical disabilities. Clin Rehabil. 2010;24(9):843–53.

17. Engel-Yeger B, Jarus T, Law M. Impact of culture on children’s community
participation in Israel. Am J Occup Ther. 2007;61(4):421–8.

18. Longo E, Badia M, Orgaz B, Verdugo MA. Cross-cultural validation of the
Children’s Assessment of Participation and Enjoyment (CAPE) in Spain. Child
Care Health Dev. 2014;40(2):231–41.

19. Nordtorp HL, Nyquist A, Jahnsen R, Moser T, Strand LI. Reliability of the
Norwegian version of the Children’s Assessment of Participation and
Enjoyment (CAPE) and Preferences for Activities of Children (PAC). Phys
Occup Ther Pediatr. 2013;33(2):199–212.

20. Palisano RJ, Kang LJ, Chiarello LA, Orlin M, Oeffinger D, Maggs J. Social and
community participation of children and youth with cerebral palsy is
associated with age and gross motor function classification. Phys Ther.
2009;89(12):1304–14.

21. Ullenhag A, Almqvist L, Granlund M, Krumlinde-Sundholm L. Cultural validity
of the Children’s Assessment of Participation and Enjoyment/Preferences for
Activities of Children (CAPE/PAC). Scand J Occup Ther. 2012;19(5):428–38.

22. Imms C, Reilly S, Carlin J, Dodd KJ. Characteristics influencing participation of
Australian children with cerebral palsy. Disabil Rehabil. 2009;31(26):2204–15.

Imms et al. BMC Pediatrics  (2016) 16:84 Page 10 of 11

dx.doi.org/10.1186/s12887-016-0623-9
dx.doi.org/10.1186/s12887-016-0623-9
dx.doi.org/10.1186/s12887-016-0623-9
dx.doi.org/10.1186/s12887-016-0623-9
dx.doi.org/10.1186/s12887-016-0623-9
dx.doi.org/10.1186/s12887-016-0623-9
http://www.abs.gov.au/Ausstats/abs@.nsf/mf/4901.0


23. King G, Law M, Hurley P, Petrenchik T, Schwellnus H. A developmental
comparison of the out-of-school recreation and leisure activity participation
of boys and girls with and without physical disabilities. Int J Disabil Dev
Educ. 2010;57(1):77–107.

24. King M, Shields N, Imms C, Black M, Ardern C. Participation of children with
intellectual disability compared with typically developing children. Res Dev
Disabil. 2013;34(5):1854–62.

25. Imms C. Review of the Children’s Assessment of Participation and
Enjoyment and the Preferences for Activity of Children. Phys Occup Ther
Pediatr. 2008;28(4):389–404.

26. King G, Law M, King S, Hurley P, Hanna S, Kertoy M, Rosenbaum P.
Measuring children’s participation in recreation and leisure activities:
Construct validation of the CAPE and PAC. Child Care Health Dev. 2006;
33(1):28–39.

27. Australian Bureau of Statistics.: An Introduction to Socio-Economic Indexes
for Areas (SEIFA) (Report No. 2039.0). In. Canberra, Australia: Australian
Bureau of Statistics; 2006.

28. Victorian Auditor-General.: Access to education for rural students. In.
Melbourne, VIC: Victorian Government Printer; 2014.

29. Chang HJ, Huang KC, Wu CH. Determination of sample size in using central
limit theorem for weibull distribution. Int J Inf Manag Sci. 2006;17(3):31–46.

30. Norman GR, Streiner DL. Biostatistics: The Bare Essentials. 3rd ed. Shelton,
Connecticut: People’s Medical Publishing House; 2008.

31. Department of Education and Early Childhood Development.: Summary
statistics for Victorian schools. In.: State Government of Victoria; 2014.

32. Pink B. Information paper: An introduction to Socio-Economic Indexes for
Areas (SEIFA), 2006. In. Canberra, Australia: Australian Bureau of Statistics; 2008.

33. Brown T, O’Keefe S, Stagnitti K. Activity preferences and participation of
school-age children living in urban and rural environments. Occupational
Therapy in Health Care. 2011;25(4):225–39.

34. King G, Law M, Petrenchik T, Hurley P. Psychosocial determinants of out of
school activity participation for children with and without physical
disabilities. Phys Occup Ther Pediatr. 2013;33(4):384–404.

35. King G, McDougall J, DeWit D, Petrenchik T, Hurley P, Law M. Predictors of
change over time in the activity participation of children and youth with
physical disabilities. Child Health Care. 2009;38(4):321–51.

36. Streiner DL, Norman GR. Health measurement scales: A practical guide to
their development and use., 5th edn. Oxford: Oxford University Press; 2014.

37. Shimoni M, Engel-Yeger B, Tirosh E. Participation in leisure activities among
boys with attention deficit hyperactivity disorder. Res Dev Disabil. 2010;
31(6):1234–9.

38. Riley AW. Evidence that school-age children can self-report on their health.
Ambul Pediatr. 2004;4(4):371–6.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Imms et al. BMC Pediatrics  (2016) 16:84 Page 11 of 11


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design
	Participants
	Outcome measures
	Procedure
	Study sample
	Data analysis

	Results
	Discussion
	Representativeness of the sample
	Participation in activities outside school
	The measure chosen to assess participation
	Limitations

	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

