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Abstract
Physical literacy (PL) provides a powerful lens for examining movement in relation to physical activity (PA) and motor skill 
outcomes, environmental context, and broader social and affective learning processes. To date, limited consideration has been 
given to the role PL plays in promoting positive health behaviours. There is no clear conceptual framework based on existing 
empirical evidence that links PL to health, nor has an evidence-informed case been made for such a position. The purpose of 
this paper is to (1) present a conceptual model positioning PL as a health determinant, and (2) present evidence in support of 
PL as a health determinant, drawing on research largely from outside physical education. Viewing PL from the perspective of a 
multidimensional, experiential convergence process enables it to be differentiated from other models. However, parallels between 
our model and existing models that focus on movement competence are also drawn. Arguing from a pragmatic perspective on PL, 
we present evidence for positioning PL as a determinant of health from two literature sources: research on motor coordination 
disorders in children, and associations between motor competence, PA and health in typically developing children. Statistical 
modelling approaches consistent with the concept of PL are discussed. Results from these approaches—confirmatory factor 
analysis and cluster analysis—support the idea that measures related to motor competence, motivation and positive affect work 
in an integrative manner to produce differences in PA and subsequent health outcomes in children. There is increasing interest 
in PL, particularly in the field of public health. Presenting a model that explicitly links PL to health can lead to the generation of 
new research questions and the possibility of broadening impact beyond the context of physical education alone. To date, there 
has been little conceptual attention to what positioning PL as a determinant of health means. By providing an evidence-based 
model of PL as a determinant of health, we hope to further the discussion and stimulate increased empirical research in the field.
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Key Points 

Physical literacy (PL) has been defined as the compe-
tence, confidence and knowledge to be physically active 
for life. We provide an expanded definition and then pre-
sent a conceptual model positioning PL as a health and 
disease determinant, based on evidence drawn largely 
from work outside physical education.

Evidence from research on motor coordination disor-
ders in children, and from associations between motor 
competence, physical activity and health in typically 
developing children, support the positioning of PL as a 
determinant of health and disease.

By providing conceptual direction concerning what 
positioning PL as a determinant of health and disease 
means, and outlining an evidence-based model of PL as 
a determinant of health, further discussion and empirical 
research may be conducted in the field.
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1 � Background

Physical literacy (PL) is a multidimensional concept [1] 
which has agreement with scholars on at least some of its 
definition components. For example, virtually all definitions 
include competence in movement skills as a core domain [2, 
3]. Importantly, these movement competencies are applied 
across a range of contexts, including land, air and water [4, 
5]. Positive affect, expressed in terms of fun and enjoyment, 
is also present [6], and motivational constructs such as confi-
dence and self-competence are also central to the concept [3, 
7, 8]. Finally, definitions include understanding movement 
as an essential condition of human experience—sometimes 
described as an embodied experience [5]. Also, the social 
aspects of movement are an implicit imperative of PL [9]. 
From this perspective, PL should be considered a concept 
that captures broader social processes that contribute to life-
long learning [2]. Given the inclusion of physical, cognitive, 
social and affective domains within these definitions, when 
holistically conceived, PL provides a potentially powerful 
lens for examining movement in relation to physical activ-
ity (PA) and motor skill outcomes, and broader social, cog-
nitive and affective processes. No doubt this accounts for 
its popularity across a diverse range of practitioners and is 
one reason it has been gaining traction among the research 
community.

Given that physical competence, positive affect, motiva-
tional constructs and the embodied experience have been iden-
tified before across a diverse range of literatures, the concept 
of PL inevitably evokes the question of novelty (e.g. Louns-
bery and McKenzie [10]). Specifically, is PL just an amalgam 
of previously established constructs, or is indeed the whole 
greater than the sum of the individual parts? Of course, this 
is not an easy question to answer, but interest in the concept, 
as evidenced by the proliferation of published papers over the 
past few years, seems to suggest there is a belief that there 
is something to the totality of the concept that brings value 
beyond its constituent components. Likewise, we contend that 
PL actually presents as a new concept worthy of inquiry rather 
than simply a rehashed theory.

There is a ‘tradition’ within the field of physical education 
that PL is an embodiment of human experience, and the notion 
that it be used as a means for rationalizing other pursuits is 
therefore downplayed [1, 4, 11]. According to this perspective, 
the PL journey is inherently part of our identity/experience, and 
therefore has value in its own right. At the same time, other tra-
ditions see PL as a means to achieve other ends, such as increas-
ing PA and/or increasing participation [6, 12]. These need not 
be mutually exclusive perspectives, but the former tradition has 
dominated the discourse in academic writing, and a full con-
sideration of the role that PL plays in promoting more broadly 
positive health behaviours has received far less attention.

It is becoming clear that if PL is in reality a gateway to 
increasing PA [13, 14], then it follows that PL must also be 
a necessary determinant of health via its impact on PA. At 
present, there is no clear conceptual framework based on 
existing empirical evidence that links PL to health, nor has 
an evidence-informed case been made for such a position. In 
this paper, we attempt to address both points. First, we present 
a conceptual model positioning PL as a health (and disease) 
determinant, based on how professional communities (e.g. 
public health) might think about PL in the context of health 
promotion and disease prevention. Next, we present evidence 
in support of PL as a health determinant. While we lack direct 
empirical connectivity between PL and health outcomes at 
this time, we feel there is sufficient evidence to warrant further 
research into this relationship.

Following Edwards and colleagues [3], we feel it is impor-
tant to declare a philosophical position on PL. Unlike an ideal-
ist perspective, which eschews the notion of separating and/or 
measuring the components identified in the concept of PL, we 
take a pragmatic approach in this paper, arguing that PL can 
be measured, and provide support for our argument by draw-
ing mostly on quantitative studies and statistical approaches 
to the problem.

2 � A Conceptual Model

2.1 � Beginning with a Holistic Conceptualization 
of Physical Literacy

Figure 1 shows a model positioning PL as a primary deter-
minant of health and disease, via a fully mediated model 
involving PA, the positive physiological adaptations that 
result from acute and chronic exposures to PA, and the 
potential moderating (interactive) effects of both individual 
level and social/environmental conditions on the process. 
For simplicity, we have depicted PL as a reciprocal, inter-
twining concept of motor, social, affect and motivational 
factors consistent with its accepted definitions [3, 9, 13, 15]. 
Importantly, the cyclical nature of the associations among 
its constituents emphasises the positive cycling engagement 
that links physical/motor competence to its affective and 
behavioural/motivational elements. Knowledge is placed 
outside the loop, emphasizing that knowledge arises as an 
outcome of the process of the cycle of engagement but can 
influence positive engagement as well (depicted graphically 
by the arrows shown in both directions). To our minds, this 
depiction emphasises the importance of considering the 
dynamic inter-relationships among these concepts, which 
differs from a more ‘additive’ consideration of these compo-
nents. The inter-dependencies of these factors reinforce the 
consideration of PL as a holistic concept. By this we mean 
that PL is presented as an engagement cycle wherein the 
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relationships among motor competence, social, affective and 
motivational processes, and knowledge are viewed as recip-
rocal and reinforcing. For example, successfully learning a 
new skill can lead to a sense of competence, which increases 
confidence to participate with others, which in turn produces 
positive feeling states such as enjoyment and a sense of fun. 
As this is fundamentally a learning cycle, we can think of 
what emerges from this cycle of engagement as embodied 
knowledge, which itself encourages further participation. 
Although we separate and divide these concepts for heu-
ristic purposes, they are experienced inter-dependently and 
holistically.

This holistic framing is what we consider to be the most 
powerful aspect of the concept of PL. Critically, it should 
not be exclusive to motor skills (which at times has been the 
case); rather, it also encompasses an individual’s compe-
tence and confidence to engage in a variety of activities, in a 
variety of environments, and emphasizes that one can extract 
positive experiences from movement and learn to value the 
experience of embodiment [6]. While existing models and 

concepts include some of these domains as predictors of 
PA (e.g. Stodden et al. [16] and Hulteen et al. [17]), PL 
emphasises the convergence of these elements. Consistent 
with the cycle of engagement we have already identified, 
we call this a multidimensional, experiential convergence 
of motor, affect, social and cognitive components. We argue 
that execution of motor performance on its own is insuffi-
cient for learning if it is not experientially linked with posi-
tive emotional states (enjoyment), which leads to a desire 
to repeat the skill and use it to engage in other activities 
such as sport (motivation), all within a particular social con-
text or physical environment. While we may separate these 
elements for empirical consideration, they are experienced 
holistically and without, necessarily, conscious reflection. In 
other words, this multidimensional, experiential converging 
needs to be conceptualised as one of process (interactive), 
rather than reducing it to its constituent components that 
together describe an experience. While it is often presumed 
that this convergence exists in order for motor learning to be 
successful (i.e. Stodden et al. [16]), it is less often explicitly 

Fig. 1   Conceptual model linking physical literacy, physical activity and health. CVD cardiovascular disease, OA osteoarthritis
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identified in conceptual models in this way. We have also 
used opposing arrows connecting PL to PA in Fig. 1, empha-
sising the important reciprocal developmental relationships 
between both. Hence, PL is important for sustained partici-
pation in PA, but development of PL also occurs through 
both unstructured (i.e. free play, recreational pursuits) and 
structured PA (e.g. sport, physical education). Indeed, there 
is evidence to show that a higher frequency of participa-
tion in sport increases active free play [18], suggesting the 
possibility that skills learned in sport may promote greater 
participation in active free play.

2.2 � Physiological, Psychological and Social 
Responses to Physical Activity

The boxes (see Fig. 1) at the core of the model—PA and 
adaptive stress responses—are widely recognised in the 
exercise physiology, PA and health literature. Simply put, 
PA can lead to a variety of positive physiological adaptions 
that arise in response to stress. These adaptations, in turn, 
confer positive health benefits [19]. Improved strength and 
cardiorespiratory fitness, and the release of neurotransmit-
ters such as serotonin in the brain, are but a few examples 
of such responses [20, 21]. It should be noted that we have 
hypothesised reciprocal relationships between PA and these 
adaptations: strength and improved fitness, for example, are 
not only products of PA (exercise) but also will positively 
influence future PA participation [16]. That these positive 
stress adaptations then lead to positive health outcomes, such 
as lower blood pressure, reduced risk of all-cancer mortality 
and regulation of blood sugar, is also widely documented 
[22]. What is new in this model is the positioning of PL as a 
determinant of PA behaviours within this more conventional 
and widely accepted part of the model. For example, the use 
of PL as a holistic concept including affective, motivation, 
social and knowledge domains together differentiates our 
model from others, where, for example, one might include 
fundamental movement skills (alongside other factors such 
as competence) alone as a predictor of the chain of effects 
flowing from PA (i.e. Stodden et al. [16] and Hulteen et al. 
[17]).

2.3 � Individual and Environmental Moderators

The reader will also note the inclusion of individual- (e.g. 
sex, ethnicity, personality traits) and environmental contex-
tual- (e.g. neighbourhood, climate) level factors, which we 
hypothesise might moderate the association between PL 
and PA [17], and between adaptive physiological responses 
and health (disease) outcomes. Factors such as sex or socio-
economic status will likely influence the transition between 
PL and whether or not it leads to PA participation. There 
is evidence, for example, that the relationship between 

fundamental movement skills and PA later in life is con-
ditional on sex [23]: such skills may be more important for 
girls’ participation than for boys [24]. Also, the physical and 
social environment (context) will influence opportunities for 
engagement in PA [17], thereby influencing the impact PL 
may have on participation [25]. For example, a major pro-
portion of the dynamic systems theory is that the execution 
of a motor skill(s) is influenced by interactions among the 
individual, the environment (physical and/or social) and the 
nature of the task itself [26].

Individual and contextual factors moderating the associa-
tion between PA, adaptive stress responses and health out-
comes remind us that the impact of PA is contingent on other 
processes (i.e. genetic, social, environmental) that impact 
health, both independently and synergistically. Regular PA 
is reportedly decreased in high-risk neighbourhoods (e.g. 
high violent crime rates) due to victimization, reducing other 
possible health benefits [27]. Among individuals at risk for 
cardiovascular disease, high levels of physical fitness may 
reduce the risk of death, whereas low levels of fitness at 
the same level of risk may increase it [28, 29]. Both of the 
examples suggest moderating roles for fitness and for aspects 
of the environment on health outcomes related to physical 
(in)activity.

2.4 � Contrasting Our Model with Existing Models 
of Motor Development and Health

Our model does share some similarities with existing mod-
els. For example, Stodden et al. [16] presented a model 
linking motor competence—perceived and actual—to PA 
engagement and body weight. In their model, they depicted 
positive and negative spirals, reflecting that the associations 
among these variables is reciprocal and reinforcing over 
time. Hands et al. [30] and Cairney [31] similarly presented 
a negative feedback-type loop linking low motor compe-
tence to physical fitness and hypo-activity in children, while 
acknowledging that the spiral of effects is further influenced 
by individual, social and environmental factors. Recently, 
Hulteen et al. [32] presented a model outlining the develop-
mental progression from reflexive and rudimentary move-
ments to fundamental movement skills and, eventually, 
specialised movement skills that facilitate lifelong participa-
tion in PA. Individual-level factors, such as physical fitness, 
self-efficacy and perceived competence, influence and are 
influenced by the entire developmental process. Importantly, 
Hulteen and colleagues [32] placed particular importance 
on the physical and social environment in either hindering 
or promoting the transition from rudimentary to more fun-
damental skills.

The differences between our model and these examples 
lie in the explicit theorising about PL as a concept beyond 
only movement competence or movement skill. Stodden and 
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colleagues’ [16] model, for example, stops short of linking 
movement skill to affect and motivational factors beyond 
perceived motor competence (PMC). Hands et al. [30] limit 
their theorising to individuals with poor motor coordination. 
While these models do consider individual factors such as 
motivation to be present, they stop short of the full range of 
affective and social factors that are included in the concep-
tualisation of PL. In this sense, while there is great utility in 
these models from a motor competence and health perspec-
tive, they do not include other psychological and experiential 
elements that are important for understanding the progres-
sion from motor skill to health outcomes. One important 
limitation is their rather narrow focus on PMC as the central 
construct in the motivation domain.

2.5 � Expanding the Conceptualisation of Motivation 
in the Context of Physical Literacy

Motivation is a critical factor in supporting regular engage-
ment in PA necessary to accrue health benefits. Beyond 
Susan Harter’s competence-based theory, motivation has 
also been found to be influenced by levels of self-deter-
mination [33]. Self-determination theory (SDT) considers 
the extent to which behaviours such as PA participation are 
undertaken volitionally or are controlled by some external 
agent [34]. In part, SDT and the level of self-determination 
can range along a continuum from ‘amotivation’, when a per-
son lacks motivation and perceives no connection between 
engagement in PA and the outcomes associated with its 
actions, to intrinsic motivation, where people are considered 
highly motivated as they engage in PA because they find it 
enjoyable, interesting and stimulating. Indeed, enjoyment 
(whether it be of physical education classes, sport or exer-
cise) or affective attitudes and affective responses are con-
sidered among the most robust predictors of PA behaviours 
[35–37]. Findings from a recent systematic review suggest 
that intrinsic and more autonomous forms of motivation are 
critical determinants of sustained engagement in PA [38].

In addition to self-determination, the psychology liter-
ature has continuously demonstrated self-efficacy to be a 
consistent predictor of PA regardless of the sample popula-
tion [21]. Similar to the motor competence literature, these 
factors have often been viewed independently as discrete 
factors within various social cognitive theories. Critically, 
these individual-level psychological factors are all con-
sidered amenable to change and can be prompted through 
emphasis on fun, skill improvements, personal accomplish-
ment and achievable challenges conducted in supportive 
environments.

It is understandable that the focus on many of these 
‘higher-order’ social cognitive theories has been less influ-
ential in shaping theory about the social and psychologi-
cal domains that influence motor development in young 

children, owing largely to the fact that children under the 
age of 8 years lack reflective self-awareness with regard to 
constructs such as identity or appraisal of self-efficacy [39]. 
With PL, however, the emphasis is on not only the early 
childhood period but the life course as a whole. Therefore, it 
is important to ensure that, like motor development, we view 
motivational constructs within a developmental framework, 
where different motivational domains emerge over time as 
children age with greater complexity, and with correspond-
ingly more salient effects on participation.

2.6 � Physical Literacy Across the Life Course

Finally, the overarching arrow at the top of the model is 
intended to add an explicitly developmental element into the 
model (see Fig. 1), suggesting that PL development, particu-
larly early in life, will influence subsequent PA participation 
and related outcomes across the life course, reinforcing the 
idea of PL as a lifelong journey [40]. We also include a path-
way linking chronic health problems back to PL. Later in 
life in particular, the onset of chronic, degenerative physical 
health problems (e.g. arthritis) may restrict movement and 
movement opportunities, forcing adaptations to movement 
behaviours; it will also impact the ability to acquire new 
movement competencies and the affective and motivational 
dimensions connected to movement experiences. The pro-
cess shown in Fig. 1 should be considered within the devel-
opmental context—one that includes complex and reciprocal 
associations over time.

While we certainly do not claim this model to be exhaus-
tive, the purpose is rather to provide a generalised evidence-
informed conceptual framework to facilitate ongoing theo-
rising and empirical testing of the potential links between 
PL, PA and health.

3 � Existing Evidence Linking Physical 
Literacy and Health Outcomes

As is common in emergent fields of study, there have been 
more papers attempting to define the concept than there have 
been papers studying the phenomena—including its poten-
tial consequences such as health and well-being. The excep-
tion to this is the field of measurement, where there has been 
some study of the measurement properties of tools purported 
to measure PL [41]. In light of this state of affairs, we cannot 
present direct evidence of the associations between PL, PA 
and health. However, we believe there is evidence from other 
fields that warrants deeper consideration and that provides 
some justification for positioning PL as a determinant of 
health.
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4 � Developmental Coordination Disorder 
as a Case Study in Physical Literacy 
and Health

While historically it has been known by many different 
names (e.g. dyspraxia, motor learning disorder, clumsy child 
syndrome) [42], developmental coordination disorder (DCD) 
has become the preferred label for children who present with 
motor coordination difficulties that significantly impact eve-
ryday functioning, but for which there is no known medical 
cause (e.g. cerebral palsy, muscular dystrophy, head trauma 
or brain lesion) [43]. DCD is known to significantly interfere 
with activities of daily living, academic achievement and PA 
pursuits [44]. Affecting between 2 and 5% of all children 
[45], it is one of the most prevalent childhood disorders [46].

DCD serves as an illustrative case for considering the 
impact of PL on health; indeed, children with DCD rep-
resent a group for which the development of PL has been 
significantly compromised. More specifically, we can readily 
identify elements of each of the core domains of PL embod-
ied in children with this condition. Table 1 below shows this 
more specifically.

As Table 1 illustrates, there is existing evidence that DCD 
is associated with all of the stated core domains of PL. If we 
imagine a hypothetical child with the disorder, we can see in 
him/her the embodiment of this multidimensional, experi-
ential convergence concept, albeit in extreme and negative 
form, when we consider mapping the concept of PL onto 
evidence on DCD from the literature. Firstly, the hallmark 
feature is impaired motor coordination, which has a direct 
and pervasive negative effect on the development of move-
ment accuracy and speed [47], and what have been broadly 
defined as fundamental movement skills [48]. Children with 
DCD find running, hopping, skipping, jumping and the coor-
dinated actions required for participation in physical activi-
ties extremely difficult and present with motor development 
substantially below that of typically developing peers [43]. 
Children with DCD, particularly during middle to late child-
hood and adolescence, hold negative perceptions of their 
athletic and motor competencies and overall self-concept 

[48]. They are acutely aware of the difficulties they have 
with motor-based activities, and this is well-reflected when 
they are asked about their perceived abilities. Children with 
DCD, likely due to repeated struggles with everyday taken-
for-granted activities requiring motor coordination, from 
tying shoelaces to doing schoolwork to participating in 
physical education, tend to disassociate pleasure and enjoy-
ment from motor-based experiences [49]. Children with 
DCD also tend to withdraw from social–physical activities 
[50], preferring more solitary activities that demand less 
motor skill (reading, watching television, playing video 
games) [51] and reporting less enjoyment in organised forms 
of activities (e.g. physical education, sport and recreational 
programmes) [46]. They also tend to be less motivated to be 
physically active, reporting lower levels of perceived motor 
coordination [48] and lower self-efficacy toward PA [52]. 
Children with DCD are more likely to be socially isolated 
[50], and in the school yard are often the victims of teasing 
and bullying [53].

When considered in its totality, all of these factors con-
verge to increase the risk of a variety of mental and physical 
health problems among children with the disorder. First and 
foremost, physical inactivity is prevalent in children with 
DCD—compared with their typically developing peers, chil-
dren with DCD are much less likely to participate in free 
play and/or organised sport and PA [52, 54]. The concern is 
that high rates of inactivity in this population increase the 
risk for diseases associated with chronic hypo-activity [55]. 
Children with DCD have been shown to be at much greater 
risk for overweight and obesity [56], metabolic syndrome 
[57] and poor physical fitness [55, 58], all of which are risk 
factors for cardiovascular diseases, diabetes mellitus and 
some cancers later in life. Children with DCD also appear 
to have poor perceptions of self-worth and perceived social 
competence [53], both of which are risk factors for mental 
health problems: research has shown DCD to be associated 
with increased risk of depression and anxiety [59], as well 
as other psychosocial outcomes such as adjustment to formal 
schooling [60].

In summary, in children with DCD, we see the com-
bined impact of poor motor competence, negative affect and 

Table 1   Mapping the construct of physical literacy onto the experience of developmental coordination disorder

DCD developmental coordination disorder, PA physical activity

Domains of physical literacy Children with DCD

Motor competence Show significant impairment in motor skill, both gross and fine motor, and balance [43, 47]
Self-concept and affect Often report negative self-concept (self-esteem, self-worth), and hold negative perceptions of their motor abilities 

[48] and report low levels of enjoyment in sport and physical education [46]
Motivation Report poor self-efficacy toward PA [49], and rate their motor competence as low relative to typically developing 

children [48]
Social/experiential Are more socially isolated than other children, and more likely to experience verbal and relational victimisation 

[50]
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motivation on PA, which in turn is associated with poorer 
physical fitness and several physical and mental health-
related problems. We also see the influence of social fac-
tors, particularly social isolation, teasing and bullying, and 
the impact this has not only on participation but health as 
well. Given that these same elements map very closely onto 
the concept of PL, we argue that DCD well represents the 
potential negative impact of low PL on health, consistent 
with the model presented earlier (see Fig. 1). Further, and 
consistent with our model, the literature has shown that indi-
vidual and contextual factors may moderate the associations 
between DCD, PA and health-related outcomes. For example, 
the effect of DCD on participation in organised activities 
and free play is not the same for girls and boys [54]. In a 
longitudinal study of children with and without DCD, while 
overall participation rates in active organised and free play 
were lower in children with the condition, boys with DCD 
increased participation over time (although never reaching 
the level of participation of boys or girls without DCD), 
whereas participation remained unchanged over time in girls 
with the disorder [54]. Framed in the context of PL, we see 
in children with DCD this negative loop of poor motor skill, 
low competence and confidence, and the negative impact this 
has on PA and subsequent health outcomes. At the same time, 
we do not mean to imply to children with DCD have poor 
PL. As Whitehead [4] has argued, PL can be viewed as an 
individual journey, where one’s own abilities and capabilities 
are considered and development is viewed as progression at 
the individual level, not in comparison to an external norm 
or standard. Children with DCD can and do participate in a 
range of activities, and they can and do learn new skills that 
afford greater participation, even if they never reach the same 
level of proficiency as children unaffected by the condition.

When considered from the perspective of motoric ability, 
children with DCD represent the low end of motor functioning 
along a continuum—the bottom 5th percentile on a standard-
ised test of motor coordination. PL and motor competence 
in general, however, are concepts that encourage us to think 
more broadly across the entire spectrum or range of abilities 
and dispositions. Therefore, we may ask whether the impact of 
poor PL—embodied in the case of DCD—the only example 
where we may see negative health outcomes? Next, we turn 
to the more general motor development literature—where the 
focus is usually on typically developing children—and exam-
ine evidence that might support the PL and health association.

5 � Motor Competence, Physical Activity 
and Health

Stodden and colleagues [16] published a model linking PMC 
and actual motor competence (AMC) to PA and health-
related outcomes, in particular (un)healthy weight. Since 

that first publication, a number of studies have examined 
specific pathways identified in the model [23, 61–63]. The 
link between motor competence early in life and PA later 
in development, perhaps the most important of these, has 
been supported by at least two longitudinal studies [64, 65]. 
For example, Barnett and colleagues [64] found that higher 
scores on object control skills assessed in childhood pre-
dicted about 4–18% of the variance in moderate-to-vigorous 
PA in adolescence. Importantly, there may be a specificity 
effect of motor competence as locomotor skills assessed in 
the developmental period did not predict PA in adolescence. 
The developmental period may also moderate the associa-
tion. A recent systematic review of the evidence concerning 
the links between motor competence and PA concluded that 
there is a low to moderate relationship in early childhood 
and adolescence, and a low to high relationship in middle to 
late childhood [63]. Overall, however, we have substantial 
evidence that motor competence is related to PA from child-
hood to emerging adulthood.

A critical question still remains whether the existing 
evidence can link motor competence to health outcomes. 
Since the publication of Stodden and colleagues’ [16] model, 
a number of studies have demonstrated links in typically 
developing children between motor competence, (un)healthy 
weight and various markers of physical fitness. Robinson 
et al. [61] concluded in their recent systematic review that 
there was clear evidence of positive associations between 
motor competence and cardiorespiratory fitness, muscular 
strength and endurance, and body weight. At present, there 
are limited data on the developmental associations between 
motor competence and health-related fitness, but, as with 
PA, there may be sensitive periods when the impact of motor 
competence on fitness is stronger. One review suggested that 
there is strong evidence for a moderate-to-strong association 
(r = 0.27–0.68) between motor competence and aerobic and 
anaerobic (muscle strength and endurance) fitness in middle 
to late childhood and adolescence [66]. Less work to date, 
however, has focused on early childhood. King-Dowling 
and colleagues [67] recently showed that 4- and 5-year-old 
children with below average levels of motor coordination 
performed significantly worse on tests of anaerobic and 
aerobic fitness when compared with typically developing 
preschoolers. Importantly, PA, measured using accelerom-
eters, did not mediate that association. This supports the 
model presented by Stodden et al. [16], suggesting the devel-
opment of motor competence and fitness may precede PA 
participation in early childhood. It is also likely the case that 
because the motoric demands of active play are relatively 
low in this developmental period, poorer motor ability and 
lower fitness do not act as significant barriers to activity in 
the way they might as the motor complexity of PA increases 
with age [68].
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Taken together, there is consistent evidence concerning 
the importance of movement competence to PA and motor 
competence to health-related outcomes in children and ado-
lescence, all of which supports the main pathways identified 
in Stodden and colleagues’ [16] model. From the perspective 
of PL, this evidence at best provides only partial support 
for the argument of a link between the holistic concept of 
PL and health: motor competence, while integral to PL, is 
not the only domain included in the concept. In Sect. 6 we 
review two recent studies that take a more direct approach 
to capturing the multidimensional nature of PL, moving 
beyond the focus on specific components such as motor 
competence, to a more integrative, comprehensive approach.

6 � Modelling Approaches Consistent 
with the Concept of Physical Literacy

Although the Stodden et al. [16] model hypothesises inter-
relationships among PMC and AMC and PA and health, 
most studies have examined these either as separate indi-
vidual pathways or using sequential (mediating) models. An 
alternative approach, one that is consistent with the concept 
of PL, is to see if these motor–cognitive–affective factors 
work synergistically, rather than additively or indepen-
dently. Analytically, there are a number of different ways to 
approach this: testing for interactions, creating high-order 
latent constructs via structural equation modelling or using 
data clustering techniques. Recently, at least two of these 
approaches have been applied. In this section, we consider 
two prominent examples from the literature.

De Meester and colleagues [69] used a ‘person-centred’ 
approach to examine whether there are unique profiles 
of PMC and AMC in childhood and whether these pro-
files relate to PA and weight status. Arguing that previous 
research has relied on variable-centred analysis to explore 
the additive effects of PMC and AMC, the researchers turned 
instead to cluster analysis to determine whether unique 
groups of children can be identified, based on combinations 
of PMC and AMC. Three groups were identified using this 
approach: high PMC–high AMC; low PMC–low AMC; and 
high PMC–low AMC. Children in the high PMC–high AMC 
group reported high levels of PA (measured using acceler-
ometers) and low body mass index (BMI) when compared 
with the low PMC–low AMC group. Interestingly, the high 
PMC–low AMC group had PA levels comparable to the low 
PMC–low AMC group, but there were no differences in BMI 
between this group and the others. By attempting to consider 
the simultaneous effects of both PMC and AMC, this paper 
approximates a PL approach, albeit limited to competence 
only. Future work can build on this approach by incorpo-
rating other domains consistent with the concept such as 
positive affect (e.g. enjoyment) and other dimensions of 

motivation (e.g. confidence). Cluster analysis, or ‘person-
centred’ approaches are definitely an appropriate choice for 
future research on PL.

Cairney and colleagues [70] took a different approach, 
using confirmatory factor analysis to determine whether a 
single latent factor—PL—could be identified using items 
from a number of different scales/measures, each measur-
ing a different domain of PL (motor ability, motivation and 
enjoyment/affective), collected from the same children. 
Their results supported a two-level latent model of PL, 
comprised of the four lower-order latent constructs: motor 
ability (proficiency), predilection toward PA, perceived com-
petence and enjoyment of physical education (see Fig. 2 for 
a hypothetical model of the factors observed in their data). 
Importantly, they found the factor structure to be consistent 
in two samples: children in grade 5 (mean age = 10 years) 
and grade 7 (mean age = 11 years) in the public school sys-
tem in Canada.

Using the same data as Cairney et al. [70], we constructed 
a simple additive measure of PL based on the model identi-
fied by adding all the single items (represented by the boxes 
at the bottom of Fig. 2) together. This is consistent with 
treating PL as a latent construct by creating a composite 
scale (in this way, we obtained a single measure capturing 
items from each of the subdomains identified in their model 
but there was no weighting of individual of items). We then 
examined correlations between this composite measure and 
the Bruininks-Oseretsky Test of Motor Proficiency (short 
form) (BOT-sf), which was one of the measures used to con-
struct the model, with self-reported PA (using the Partici-
pation Questionnaire [PQ] [71]) and peak maximal oxygen 
uptake (V02) (estimated from the 20-m shuttle run test [72]). 
In this case, higher scores on the scale represent higher lev-
els of PL. The results are shown in Fig. 3. While there is 
obvious overlap (shared correlation) between the two meas-
ures (items from the BOT-sf are included in the composite 
measure of PL), the results are nonetheless intriguing. The 
correlations between our measure of PL and the BOT-sf 
with peak V ̇O2 are similar (r = 0.54 and 0.53, respectively); 
however, the correlation between PL and PA doubled that 
of the simple correlation involving the BOT-sf (r = 0.44 vs. 
r = 0.22). All of the correlations were significant at p < 0.01. 
These results suggest that our composite measure of PL is 
more strongly related to PA than motor ability alone. While 
this may seem straightforward, given that the composite 
measure includes items related to affect and motivation, 
both of which we expect would be correlated with PA [73, 
74], in addition to motor ability, it is important to remember 
that these were treated as a single unified construct (single 
scale), consistent with the results of the confirmatory factor 
analysis. In other words, there is empirical support for treat-
ing these measures as part of single concept, consistent with 
the definition of PL.
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Both of these approaches—confirmatory factor analysis 
and cluster analysis—support the idea that measures related 
to motor competence, motivation and positive affect work in 
an integrative manner to produce differences in PA and sub-
sequent health outcomes in children. Unlike previous work 
that has treated these as discrete variables, these studies 
offer a different model and approach—one that is concep-
tually consistent with the PL concept. However, we know 
of no research that has extended beyond health-related fit-
ness—as indicated in our model—to examine mental and 
physical health outcomes such as depression/anxiety or 
diabetes.

7 � Discussion

PL is often positioned as the gateway to lifelong partici-
pation in PA [75, 76]. Evidence for the health benefits of 
PA is well-established and increasing PA is regarded as an 
important target for health promotion and disease prevention 
strategies [22]. It is hardly a conceptual leap to postulate PL 
as a logical and fundamental determinant of health, through 
its formative role in shaping lifelong trajectories of PA par-
ticipation. Yet the explicit links between PL, PA and health 
and disease have not yet been comprehensively theorised 
or tested.

Fig. 2   Latent concept model of 
physical literacy based on the 
analysis presented in Cairney 
et al. [70]. The empty boxes at 
the bottom represent observed 
or measured items (e.g., item 
on a questionnaire tapping into 
motivation or a test item on a 
standardized motor assessment) 
under each latent (not directly 
observed) construct

Fig. 3   Correlations between 
the BOT-sf, a composite scale 
of physical literacy and peak 
V̇O2 and PA. BOT-sf Bruin-
inks–Oseretsky Test of Motor 
Proficiency (short form), PA 
physical activity, Phys Lit 
physical literacy, V̇O2 maximal 
oxygen uptake
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In this paper, we proposed a conceptual model, linking 
these constructs together while recognising the influence 
of other factors at the individual and contextual levels that 
may influence the process (see Fig. 1). We then reviewed 
select research from two bodies of literature that illustrates 
and supports the linkages across these constructs, in a man-
ner consistent with the model. As such, while there is no 
direct empirical test of the effect of PL on health to date, 
there is some evidence supporting the plausibility of an 
association [77]. Moreover, recent work has started to use 
analytical techniques that allow for consideration of the 
integrative effects across the multiple core domains of PL 
on both PA and health-related fitness [69, 70]. These lat-
ter approaches are most promising because they support the 
idea that some of the core components of PL—particularly 
motor competence, motivation and affect—may indeed work 
inter-dependently to affect PA behaviour and, by extension, 
health outcomes. As more work on the measurement of PL 
continues to develop [78], it should be possible in the future 
to begin to examine the associations among direct measures 
of PL that include all of the core domains and health and 
behavioural outcomes. Until such time, it seems reasonable 
to use existing measures that map onto the core domains, but 
to analyse data using statistical techniques that consider the 
combined effects of these factors such as variable-centred 
and latent-variable modelling [69, 70].

At the outset of this paper, we acknowledged a perspec-
tive in the literature that downplays the notion of using PL 
as a means to achieve other ends [1, 4, 11]. To propose a 
conceptual model linking PL to health is to break with this 
tradition, and this demands at least some consideration of the 
benefits (and pitfalls) of taking this approach. With regard to 
the former we see the following four possibilities.

First, as noted already, there seems to be increasing cross-
sectoral interest in PL, particularly in the field of public 
health [2], which moves the concept further from its tradi-
tional roots in physical education. Given the rapid accrual 
of evidence on the economic and health impact of inactiv-
ity [79–81] and the increasing positioning of inactivity as 
a public health crisis, PL through its association with PA 
could play a role in reducing long-term health repercussions. 
Positioning PL within the narrative of health promotion and 
disease prevention provides opportunities, at conceptual and 
practice levels, to build inter-sectoral collaborations between 
physical education, health promotion and public health [2].

Second, attempting to theorise about and empirically 
test associations among PL, PA and health (and disease) 
opens up new avenues for inquiry. Because PL is so rooted 
in pedagogy/education, consideration of how best to support 
the development of PL, particularly in childhood, opens up 
broader questions regarding the linkages between education 
and health at a population level (e.g. what community-based 

infrastructure is needed to support diverse and meaningful 
movement-based experiences for children?).

Third, placing PL in a health and disease context opens 
up new potential funding sources for research. In most West-
ern countries, the budgets for health and healthcare research 
dwarf other funding streams by a considerable margin. If 
physical and other educators, as well as community sport 
and recreational experts, demonstrate a role to play in health 
promotion and disease prevention via PL, there is greater 
opportunity for funding from sources not traditionally 
accessed by these disciplinary groups.

Finally, if physical educators and PA researchers can have 
a voice at the health table through PL, then the potential for 
broader impact—beyond, for example, the context of physi-
cal education alone—increases significantly. Although not 
without its critics, concerns over obesity, sedentary behav-
iour and the increasing prevalence of chronic health condi-
tions such as type 2 diabetes, cardiovascular disease and 
stroke have legitimised a role for PA researchers in this 
space. PL too has a similar legitimating potential, this time 
inviting others (physical educators, sport and recreation pro-
fessionals) to participate in debates about the determinants 
of health.

8 � Conclusions

Positioning PL as a determinant of health is not necessar-
ily a new idea, but, to date, there has been little conceptual 
attention paid to what this means. In providing an evidence-
informed model, our hope is to both encourage further dis-
cussion and stimulate empirical research. This paper then 
represents but a starting point—one designed to open new 
avenues of theorising and research.
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