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and “5 or more hours” = 5 hours/day. Each question



log transformed. Unpaired t-tests and chi-square tests
were used to assess differences between boys and girls,



TV and computer/video game use (r=0.40), with



associated with non-screen SB in girls and the group as
a whole, but not in boys when examined separately.

Correlates in fully adjusted model
CAPL domain scores
In the fully adjusted model, Physical Competence and
Motivation and Confidence were negatively associated
with all modes of SB in the sample as a whole, which
was also generally true when examining boys and girls
separately (Tables 5-9). Motivation and Confidence was
the strongest correlate of all screen-based modes of SB
(standardized β’s: -0.274 to -0.083, all p<0.05). Knowledge
and Understanding was negatively associated with all
screen-based modes of SB (standardized β’s: -0.039 to
-0.032, all p<0.05); however, it was positively associated
with non-screen SB (standardized β: 0.098, p<0.05), and
there was no significant association observed for total SB
(standardized β: 0.020, p>0.05).

Individual CAPL components
Correlates were similar among all modes of
screen-based SB, although there were important differ-
ences when comparing screen and non-screen SB. The
self-reported maximum amount of time that participants
felt children should spend in front of a screen each day
was positively associated with all modes of SB in the full
sample (standardized β’s: 0.112 to 0.393, all p<0.05).
Log-transformed plank score and PACER score were
negatively associated with all screen-based modes of SB,
while CAMSA score was negatively associated with all
forms of SB other than TV viewing (all p<0.05). Associa-
tions were generally similar when examining boys and
girls separately, although in girls the CAMSA score was
not independently associated with any mode of SB, and
PACER was independently associated only with total SB.
Gender and self-reported PA were positively associated
with non-screen SB (indicating higher levels for girls),
and negatively associated with all modes of screen-based
SB (all p<0.05). Age was positively associated with all
modes of SB other than TV viewing (p=0.051). Grip
strength and sit and reach were not associated with any
mode of SB in the fully adjusted model (all p>0.05).

Discussion
The purpose of the present study was to identify
whether aspects of PL were associated with key modes
of SB among children participating in the RBC-CAPL
Learn to Play study. Our results demonstrate significant
correlations between common modes of SB and import-
ant aspects of PL. Further, our results suggest that the
relationship between PL and SB differ based on the
mode of SB being examined. We observed that Physical
Competence and Motivation and Confidence were nega-
tively associated with all modes of SB in the group as a
whole, with the largest β coefficients observed for
Motivation and Confidence. In the fully adjusted models,
a 1-point increase in Motivation and Confidence was as-
sociated with 13 minutes/day less total SB, while a simi-
lar increase in Physical Competence was associated with
3 minutes/day less total SB. These results suggest that
although all CAPL domains are related to important
modes of SB, targeting Motivation and Confidence may
offer the best means of intervening on SB (or vice
versa).

Similar findings were observed for individual CAPL
components. Plank and PACER scores were negatively
associated with screen-based SB and total SB, but not
non-screen SB. Self-reported PA was positively associ-
ated with non-screen SB, and negatively associated with
all other modes of SB. The fully adjusted model of
individual CAPL components accounted for 23% of the
variance in screen-based SB, but just 3% of the variance
in non-screen SB. Among screen-based SB, CAPL com-
ponents also accounted for a greater proportion of the
variance in computer and video game use (23%), when
compared to TV viewing (11%). These results suggest
that PL is more strongly negatively associated with
screen-based modes of SB, and especially computer and
video game use, rather than non-screen SB.

These results are supported by other recent findings
that have also shown contrasting correlates for
screen-based and non-screen SBs. For example, a recent
systematic review by Carson et al. [4] concluded that read-
ing time was not consistently associated with any physical
health indicator, whereas screen-based SBs were associ-
ated with unfavourable measures of body composition,

Table 4 Pearson correlation coefficients for different modes of sedentary behaviour (n=8307)

TV time Computer/video
game time

Total screen time Total non-screen time Total sedentary
behaviour

TV time 1

Computer/video game time 0.40 1

Total screen time 0.82 0.85 1

Total non-screen time 0.15 0.17 0.19 1

Total sedentary behaviour 0.71 0.74 0.86 0.66 1

All p<0.05
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aerobic and musculoskeletal fitness, cardiometabolic
health, prosocial behaviour, and self-esteem. In contrast to
screen-based SBs, our results demonstrate that there may
be differential effects associated with non-screen SB.

Knowledge and Understanding and self-reported PA
were both negatively associated with screen-based
modes of SB, but positively associated with non-screen
SB. The examples provided for non-screen SB in the
self-report questionnaire were reading, homework, talk-
ing to friends, and drawing. It is perhaps not surprising
that non-screen SB was positively associated with the
Knowledge and Understanding domain of PL, given that
reading and homework could expose children to import-
ant concepts related to PL, physical activity, and health.
The magnitude of this association, however, was small; a
1-unit higher Knowledge and Understanding score was as-
sociated with a 3 minute/day increase in non-screen SB.

The positive association between non-screen-based SB
and the frequency of PA is more difficult to explain, al-
though not unprecedented. For example, in 10,900



between season and SB in other samples of children and
youth [39–41]. This is in contrast to PA, which has been
shown to decrease during periods of cold and/or wet wea-
ther [42, 43]. These findings suggest that self-reported SB,
especially screen-based SB, is relatively consistent
throughout the year among this age group.

In the present study, 54% of children reported meeting
the Canadian screen time guidelines of ≤2 hours/day of
recreational screen time. This is similar to the preva-
lence of 10 year-old Canadian children who met these
guidelines in the International Study of Childhood
Obesity, Lifestyle and the Environment (ISCOLE) [11].
We observed no clear patterns with respect to regional
differences in total SB or meeting the screen guidelines,
and individual CAPL sites were not associated with any
specific mode of SB in the fully adjusted model. In line
with previous research [11, 37], boys accumulated higher
levels of TV, computer time, total screen time, and total
SB, while girls accumulated more non-screen-SB; as well,
girls were more likely (61% vs 48%) to report meeting
Canada’s screen time guidelines. These findings illustrate
a generally healthier pattern of SB among girls compared
to boys. These results highlight important gender differ-
ences in the pattern of SB, and suggest that SB interven-
tions and public health strategies should be tailored
depending on the age, gender, interests, and baseline
habits of participants.

The present study employed linear regression models
to investigate correlates of SB. Now that potential
correlates have been identified, other techniques (e.g.,
structural equation modelling) may be useful to further
investigate relationships between correlates and SB in fu-
ture studies. This may be especially useful with respect
to the Knowledge and Understanding and Motivation
and Confidence domains, which rely on self-reported in-
formation, and would lend themselves to this approach.

Strengths and limitations
The present study obtained a large sample size (>8,000
participants), collected from 11 sites across Canada, with
roughly equal numbers of boys and girls. However, the
number of participants approached for participation was
not recorded. Although there were some statistically
significant differences between those with missing data
when compared to those with complete data, the magni-
tude of the differences was small and unlikely to be of
clinical significance. To date this study is the largest
examination of PL in this age group, used validated
measurement tools, and included directly measured fit-
ness, body composition, and motor performance. How-
ever, all modes of SB were self-reported, as was the
frequency of PA participation, and this type of reporting
can increase error and bias [44] when compared to ob-
jective measures. The current study investigated both

screen and non-screen modes of SB, although screen use
focused exclusively on TV, computer, and video game
use. We therefore were unable to investigate the
relationship between PL and other types of screen use,
including tablets and smartphones. In addition, a
cross-sectional design was employed, and therefore this
study cannot be used to infer causality. Further, although
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