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Abstract

Background: Age grouping by the imposition of a cut-off date, common in sports and education, promotes a
relative age difference that is associated with developmental advantages for children who are born on the “early
side” of the cut-off date and disadvantages to those born later in the same year, which is known as the relative age
effect (RAE) bias. Acquiring an adequate level of physical literacy is important for children to remain active for life.
The Canadian Assessment of Physical Literacy (CAPL) is an assessment protocol that encompasses measures in the
domains of children’s Daily Behaviours, Physical Competence, Motivation and Confidence, and Knowledge and
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Background



Study protocol
Physical literacy was assessed using the CAPL protocol.
Longmuir and colleagues [7] have published a detailed
explanation of the CAPL protocol, including its validity.
The CAPL is also available online (www.capl-eclp.ca),
and includes a detailed manual, training videos, and
other relevant information that can be accessed or
downloaded, in either English or French, for free [25].
The CAPL instrument measures, which are consistent
with the current definition of physical literacy by the
International Physical Literacy Association, assess each
of the four domains of physical literacy (Physical Com-
petence, Daily Behaviour, Knowledge and Understand-
ing, and Motivation and Confidence), and provide an
overall composite physical literacy score (i.e., total CAPL
score) [6, 7].

A Delphi expert panel process was used to inform the
CAPL scoring system. The total CAPL score (maximum
of 100 points) is a composite sum of the scores obtained
in the four domains, where both the Physical Compe-
tence and the Daily Behaviour domains are more heavily
weighted (32 points each) than the Knowledge and Un-
derstanding and the Motivation and Confidence do-
mains (18 points each) (see Additional file 1) [6, 7]. For
more details on Canada’s physical literacy consensus
statement, process, outcomes, and normative data, see
Tremblay and colleagues [26, 27]. A short explanation of
each domain is provided below.

Physical competence domain
The aim of the Physical Competence domain is to test
children’s physical core competencies to partake in phys-
ical activities by assessing their physical fitness, move-
ment skills, and body composition. The score for this
domain is composed of objective measurements of body
composition (body mass index [BMI] z-score [28] and
waist circumference [WC] [29]), cardiorespiratory fitness
(Progressive Aerobic Cardiovascular Endurance Run
[PACER] shuttle run) [30], muscular strength (grip
strength) [29], muscular endurance (timed plank test)
[31], flexibility (sit-and-reach) [29], and movement skills
performance (Canadian Agility and Movement Skill As-
sessment [CAMSA]) (see Additional file 2) [32].

Daily behaviour domain
The Daily Behaviour domain contains three compo-
nents: average daily step counts measured via pedometer
worn for seven consecutive days, self-reported sedentary
time, and self-reported moderate to vigorous physical
activity. Pedometer data criteria were established as fol-
lows: (i) step counts between 1000 and 30,000 steps daily
[33]; (ii) minimum wear time of 10 h daily [34]; and (iii)
at least three days of valid data that meet both afore-
mentioned criteria [35]. The two other components were

subjectively assessed via questionnaire, where children
were asked to recall how many days in the past week
they had engaged in a total of 60 min or more of moder-
ate to vigorous physical activity, and to self-report their
daily screen time habits [25]. For more details on the
sedentary behaviour assessment, see Saunders and col-
leagues [36].

Knowledge and understanding domain
The Knowledge and Understanding domain was assessed
using a questionnaire that was designed to test aspects
of healthy behaviour and the knowledge level that is ex-
pected based on Canadian physical and health education
curricula (for grades 4, 5, and 6) across all provinces/ter-
ritories [6]. The questions evaluate children’s knowledge
and understanding of the Canadian Physical Activity and
Sedentary Behaviour Guidelines for Children and Youth
(http://csepguidelines.ca/children-and-youth-5-17/), re-
lated terms, definition of health, recommended safety
equipment to partake in certain physical activities and
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paper, those with birth month missing were ineligible
and removed (n = 3). For all the analyses, those with in-
complete scores for the dependent variable of interest



our sample was representative of the Canadian birth distribu-
tion [42] according to a Chi-square goodness-of-fit test.

The F-test values presented in this section represent
the main effect of the relative age in quarters or the co-
variates’ contribution to the model, while the ones shown
in Tables 3 and 4 are the corrected model F-test values.
In Table 3, height of boys and girls was significantly asso-
ciated with the relative age (F(3, 4074) = 57.0, p
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biological maturity status and self-concepts, unmeasured in
the present study, could have influenced children’s scores
on the Motivation assessment.

Evidence of the RAE in the affective domain is very
limited. Thompson and colleagues [16] investigated the asso-
ciation between the RAE of Grade 1 children and
self-esteem, and found a positive association between
relatively older children and greater self-esteem in school. Al-
though the study was conducted in a classroom setting and
in younger children, no gender difference in the relationship
between self-esteem and RAE was reported [16]. More re-
search should investigate the association between gender, bio-
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