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Abstract
Background: Physical inactivity is recognized as a leading global public health threat. Physical Literacy, a concept
describing an individual’s prerequisites to participate in and adhere to physical activities, has been suggested to be
a key concept in understanding physical activity in various populations. The aim of this study was to describe the
prerequisites for physical activity among inactive adults in terms of their physical literacy and previous experience
with sport and exercise and how these are interrelated.
Methods: Sample: 1033 physical inactive Danes. Measures: BREQ-3, ESES, the Levels of knowledge questionnaire
and the physical self-confidence scale.
Results: Inactive Danish adult’s physical literacy scores are generally low compared to samples in other studies.
Inactive adults with no or little previous experience with sport and exercise had lower levels of competences, selfefficacy and autonomous motivation for exercise and sport than the inactive with more experience. Previous sport
and exercise experience was positively associated to the physical and affective domain of PL.
Conclusion: Previous experience with sport and exercise is very important to consider when developing sport and
exercise activities for currently inactive adults as individuals with low previous experience have lower competences
and autonomous motivation and therefore need lower challenges and other important attention to the
motivational climate in order to ensure that the activities are motivating enough to secure continued engagement.
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Highlights
1) Previous participation in sport and exercise is
positively associated with the affective and physical
elements of physical literacy in adulthood.
2) Inactive adults are a heterogeneous group regarding
their prerequisites for engaging in physical
activities.
3) Inactive Danish adult’s autonomous motivation for
sport and exercise is low in comparison to other
adult populations.

Introduction
Physical inactivity (PI) is recognized by the World
Health Organisation’s (WHO) as a leading global public
health threat [1]. Recent data show that 27.5% of adults
do not meet the WHO recommendations on physical
activity (PA) internationally, and this number is 25% in
Denmark [2, 3]. Physical inactivity (PI) not only affects
health risks such as non-communicable diseases,
disease-specific mortality, and all-cause mortality [4, 5],
but have also been associated with lower mental wellbeing and quality of life [6, 7]. Globally PI has been estimated to cost health care systems $ (INT$) 53.8 billion
in 2013 and contribute to productivity losses of 13.7 billion due to deaths related to PI [8].
In Denmark, despite a solid focus on decreasing the
prevalence of PI from the Danish authorities and other
stakeholders during the last decade, there has been no
positive change in PI in the period 2006–2016 [9]. Thus,
the existing approaches to prevent PI seem to have limited effect. Developing and implementing interventions
targeted at inactive adults is challenging because inactivity is not a characteristic that individuals physically
gather around. Therefore, only few studies have investigating physical activity behaviour in large representative
samples of inactive adults [10]. However, this is an important group to gain knowledge about in order to improve and tailor effective initiatives and programs that
can increase PA among inactive [10].
The personal resources and prerequisites for PA that
different groups of inactive adults have are important for
their involvement and engagement in such programs. A
concept of potential importance to understanding the
underlying causes of PI and potentials for PA is the concept of Physical Literacy [11]. Physical Literacy (PL) is a
multidisciplinary and comprehensive concept describing
an individual’s prerequisites to participate in and adhere
to physical activities throughout the life-course [12]. PL
consists of dimensions or elements that lay the foundation for an individual’s capacity and tendency for engaging in physical activities throughout life [13].
Although many slightly different definitions of PL exist,
and the domains PL is categorized in has slightly
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different labels (e.g. the Australian definition has a social
domain [14] and one Canadian definition has a behavioural domain [15]), most definitions have elements that
can be included in an affective, a physical and a cognitive domain [16]. The affective domain includes elements such as motivation and confidence, the physical
domain includes motor skills and physical capacity,
whereas the cognitive domain includes knowledge, and
understanding (please, see Fig. 1 for an overall model of
three broad domains across different PL definitions).
In recent years, the construct of PL has gained increasing attention especially in Australia, Canada and the UK
[14, 16, 17]. This recent interest in PL, and its multidimensional nature, stands on a conviction that the combination of these domains brings added explanatory
value on PA behaviour than the sum of the individual
concepts [13, 18].
The elements within the affective domain are also individual pre-existing scientific areas, within sport and
exercise psychology, and the elements within the physical domain, within motor skill research and physiology.
All with field-leading experts and with a long record of
empirical evidence that shows associations with PA behaviour [19–21]. The scientific history of these domains
means that context specific and theory driven measurement tools are developed and validated. However, the
cognitive domain of physical literacy is difficult to place
as a scientific area on its own, and there has been an ongoing debate within PL research of how to define,
operationalize and measure this domain. A pictorial
scale has been developed with a holistic view on the cognitive domain of PL [22], however this scale like most of

Fig. 1 Venn diagram showing how the three domains of Physical
Literacy overlap and what concepts they include
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the PL measurement tools developed so far, is developed
for children. Most other scales also have the limitation
that the cognitive domain is operationalized as knowledge on the health benefits of participating in PA [15,
23, 24]. This leaves many aspects of Whiteheads [11, 12]
description and definition about the cognitive domain
out. Additionally, research also shows that knowledge
about health benefits doesn’t change health behaviour,
especially when it comes to health behaviours with a
preventive benefit such as PA [25].
PL is developed though participation in different
movement activities, sport and exercise activities though
life and is therefore highly individual but constantly developed and altered though life in an iterative process as
PL influences which activities are possible to engage in
meaningfully [11]. It can therefore be hypothesised that
adults with different experience with sport and exercise
have different levels of PL. This may also be the case for
adults who are currently inactive.
The aim of this study was therefore to measure elements of the affective and physical domain of PL in a
large sample of Danish inactive adults and analyse how
they are related to previous experiences with sport and
exercise. This is done in order to inform future sport
and exercise programs and initiatives aimed at inactive
groups of adults so that they are better suited to different groups of inactive with different prerequisites for
participation and engagement in sport and exercise
activities.
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regulations were adhered to. Institutional ethical approval is not required for anonymous data in social science research in Denmark [27], therefore, no approval
was obtained.
Participants

The 1033 respondents included in our study, were
evenly distributed across Denmark. The age category of
18–34-year-old consisted of 24.1% of the participants,
32% were between 35 and 49 years of age and 43.7%
were between 50 and 65. Slightly more women than
men answered the survey (61% women and 39% men).
31% of the respondents had children at home, most were
married (39%), most worked full-time jobs (41%) and the
majority have completed a bachelor’s degree or similar
(26%). The participants were evenly distributed across
Denmark, the largest part (29.8%) were from the capitol
region, 13.9% from region Zealand, 22.1% from region
southern Denmark, 24% from central region and finally
9.8% from the north region of Denmark. The mean
amount of walking per day was 0.46 h (SD = 0.845) while
the mean daily sedentary time was 6.25 h (SD = 5.410).
This sample of inactive had an average BMI of 28.01
(SD = 6.698).
As panel data has been used in this study, dropout
rates are extremely low and representativeness is generally high on demographics, etc., with the single exception that ethnic minorities only make up about 2–4% of
YouGov’s user panel, why representativeness is low for
this group in this study.

Methods
Procedure

The data collection was conducted by YouGov, which is
a global public opinion and data company, in the fall of
2019. YouGov contacted 6196 Danish adults from their
user panel. All 6196 were screened for their level of
physical activity, using the validated questionnaire IPAQ
(International Physical Activity Questionnaire) [26]. One
thousand thirty-three of these reported not being physically active at either a moderate or a high intensity during
the last 7 days and were therefore invited to answer the
full questionnaire (and defined as physically inactive).
For the sake of comparison, all 6196 initially contacted
respondents answered, a number of background variables such as; gender, age, region, municipality, education, urbanization, marital status, family situation/
children in the household, personal income, household
income and employment.
Ethics

The survey was carried out in accordance with relevant
guidelines and regulations. All participants were informed that the questionnaire responses were anonymous and voluntary. The Danish Data Protection Agency

Measurements
Inactivity

IPAQ’s short version (IPAQ-SF), which consists of 7
questions about physical activity within the last 7 days
[26], was used to screen for level of physical inactivity,
used for inclusion in the study. IPAQ-SF measures moderate and high intensity physical activity in the last 7
days with two items. E.g. “How many days have you performed hard strenuous physical activities in the last 7
days, e.g. lifting heavy objects, digging, team training in
the gym, cycling or running fast?” IPAQ-SF has been
used and endorsed by WHO as a cost-effective method
to assess physical activity physical activity.
Previous sport and experience

The participant’s previous sport and exercise experience
was measured with the questionnaire question; “which of
the following four statements suits you best?” Followed by
a range of four possible answers; “I have never previously participated in sport and exercise”, “I have previously participated in sport and exercise a little”, “I have
previously participated in sport and exercise”, “I have
previously participated in sport and exercise a lot”. This
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question was taken from previous large-scale survey in
Denmark.

discussed, and the Danish version was edited so that the
intention of the original English item came across.

The affective domain of physical literacy

The physical domain of physical literacy

To measure the PL elements within the affective domain
of physical literacy two previously validated instruments,
one for motivation and one for self-confidence was
administered.
The behavioural regulation in exercise questionnaire
(BREQ-3) was used to measure the participants motivation for exercise. Several studies have provided evidence
of the validity of this instrument (e.g. [28, 29]) BREQ-3
measures motivation on the self-determination continuum based on self-determination theory [30]. BREQ-3
consists of 24 items answered on a 5-point Likert scale
and measures the six types of motivation of the SDT
continuum using 4 items for each motivational score.
The questionnaire begins with the overall question
“Why do you engage in exercise?”. The six types of motivational regulation are intrinsic regulation (example
item: I exercise because it’s fun”), integrated regulation
(example item:” I consider exercise part of my identity”),
identified regulation (example item: “It’s important to
me to exercise regularly”), introjected regulation (example item: “I feel guilty when I don’t exercise”), external regulation (example item: “I exercise because other
people say I should”) and amotivation (example item: “I
don’t see why I should have to exercise”. Finally, the
scales can be combined into a single scale which measures the degree of autonomous regulation. This is called
a Relative Autonomy Index (RAI) and is calculated with
the following formula: RAI = (intrinsic regulation *3) +
(integrated regulation*2) + identified regulation – introjected regulation - (external regulation*2) (amotivation*3).
The Exercise Self-Efficacy Scale (ESES) was used to
measure the participants self-confidence. This instrument has previously been validated in a suitable population [31]. ESES measures one scale that consists of 10
items and is answered on a 4-point Likert scale. The
questionnaire begins with the statement “I am
confident…”. Example of items are “that I can overcome
barriers and challenges with regard to physical activity
and exercise if I try hard enough”, “that I can be physically active or exercise even without the support of my
family or friends” and “that I can be physically active or
exercise even when I am tired”.
Both BREQ-3 and ESES were translated into Danish
following the principles of translation back-translation
procedure [32]. One researcher translated the items into
Danish, another researcher translated the Danish version
back to English. The two English versions were compared and where discrepancies were found they were

For the purpose of this study a questionnaire measuring
two elements within the physical domain of PL were developed. These two elements were adult basic movement
competencies and ball competencies. The initial idea for
the questionnaire was adapted from the Physical Self
Perception Profile (PSPP). PSPP measures five separate
sub-domains that all examine different aspects of physical self perception [33], and inspired by the validated
questionnaire the physical self-confidence scale (PSC),
which examines adolescents’ perceived competences for
physical activities [34]. As PSC is developed for adolescents, the list of skills was adapted for adults, and focused on basic movement competencies and ball
competencies, rather than self-confidence. Prior to this
study, the list of questions was pilot tested. One hundred
and three participants matching the final sample from
the same panel filled in the questionnaire. Response distributions were inspected and the items where response
distribution were very skewed were reformulated. Additionally, as a result of the pilot test more explanatory
texts was inserted. The final questionnaire consisted of
15 items. The participants were asked to rate a list of
skills on a scale from 0 to 10, with 0 indicating that the
skill would be impossible to perform and 10 indicating
that the they would be able to perform this skill every
time without mistakes. Examples of skills within the
basic movement competencies scale are:” Balancing on a
bench on one leg”, “Sidestepping on a straight line” and
“Jumping forward from a standing position”. Examples
of skills within the ball competencies scale are “Kicking
a ball placed in front of you on the floor?”, “Dribbling a
ball with your hand five times in a row in a standing
position” and “Throwing an overhead throw with a tennis
ball”. As previous studies have showed that it is important to consider the possible overlap between motor
competence and fitness when trying to measure competence, the participants were deliberately asked whether
they were able to perform the task without making mistakes or not and not for how long they were able to do
it in order to avoid measuring fitness [35]. ,The items
were chosen, so that each scale both included very easy
tasks (such as sprinting in a straight line) and more difficult tasks (such as balancing on a bench on one leg).
Because no previously validated measure for the cognitive domain of physical literacy has been developed for
adults and because it was not within the resources of
this survey to develop one that could capture this
sparsely researched domain of PL, it was decided that
this domain would not be measured.
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Statistical analysis

The data were analysed using the Statistical Package for
the Social Sciences (SPSS) version 25.0. To describe the
sample of inactive and the included study variables, table
of frequencies (percentages) and descriptive statistics
(mean ± standard deviation) were used. As suggested by
Kim (2013) [36] that for samples exceeding 300, skewness values either below − 2 or above 2 should be considered problematic.
The measure of the physical domain was developed
for the purpose of this study as described earlier in the
method section. This meant that the validity of the
scales needed to be tested and that the factor structure
determined. This were done using Exploratory Factor
Analysis. Maximum likelihood estimation was used as
the extraction method. For rotation method, an oblimin
rotation with Kaiser Normalization was used. To determine a factor structure, the Kaiser’s criterion (eigenvalues ≥1), a scree plot, and the interpretability of
obtained factors were carefully considered. Loadings on
the intended factor above .3 and below .3 on unintended
factors were used as guiding values for item retention.
Cronbach alpha was calculated to estimate the internal
reliability of the scales. Cronbach alpha values above .7
were considered acceptable.
Pearson R correlation tests were conducted to determine the association between the included variables,
with the r-coefficient reported.
Four unadjusted and four adjusted generalized linear
models were conducted in order to explore associations
between previous sport and exercise experience and the
elements of the affective and physical domain of physical
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literacy, with Estimated Marginal Means (EMM) and
95% CI reported. Adjusted models were adjusted for age,
gender, educational status and the three remaining PL
elements. The reference category for the previous sport
and exercise experience variable was “I have never previously participated in sport and exercise”.

Results
Factor validity of questionnaire measures of the physical
domain

An exploratory factor analysis revealed a two-factor solution to the items measuring basic movement competences and ball competencies (See Table 1). Nine items
formed a factor reflecting basic movement competences.
All items had high loadings on intended factor
(.611–.964). One item (jumping over a small obstacle)
had a cross loading slightly above the .3 guiding value
(.312). However, as the loading on its intended factor
was high and the theoretical interoperability of this being a basic movement skill, it was decided to retain the
item in the intended scale. Six items formed a factor
reflecting the ball competencies scale. All items in this
scale had high loadings on intended factor (.687–903).
None of these items had loadings on the unintended
factor above .3.
Descriptives, validity and reliability of PL elements

Table 2 displays descriptive statistics of the measured
scales in this study. All scales measuring the four PL
elements showed acceptable Cronbach’s alpha values
(.846–.966) above the threshold of .7 indicating high
internal consistency of the scales. No scales from the

Table 1 Loading matrix from an exploratory factor analysis for the questionnaire measuring physical competences
Basic movement competences

Ball competences

Jumping in a straight line

0.96

−0.04

Sprinting in a straight line

0.92

−0.12

Jumping three times on your right leg and then on your left

0.92

−0.04

Running in a straight line

0.90

−0.02

Jumping forward from a standing position

0.87

0.09

Jumping up in the air from a standing position

0.85

0.09

Sidestepping on a straight line

0.74

0.12

Balancing on a bench on one leg

0.70

0.12

Jumping over a small obstacle

0.61

0.31

Catching a tennis ball with two hands

−0.09

0.90

Throwing an overhead throw with a tennis ball

−0.04

0.89

Rolling a ball along the floor with underhand grip

0.02

0.83

Dribbling a ball with your hand five times in a row in a standing position

0.03

0.79

Kicking a ball placed in front of you on the floor

0.20

0.70

Hitting a non-moving object in front of you at hip height with a bat

0.18

0.69

Loadings on intended factor bolded
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Table 2 Descriptive statistics of study variables
Mean

Std. Deviation

Skewness

Cronbach alpha

Minimum

Maximum

Intrinsic regulation

2.889

1.439

0.399

0.913

1

5

Integrated regulation

2.597

1.380

0.809

0.866

1

5

Identified regulation

3.053

1.273

0.491

0.846

1

5

Affective domain

Introjected regulation

2.783

1.433

0.564

0.887

1

5

External regulation

1.984

1.367

1.669

0.900

1

5

1

5

Amotivation

2.250

1.453

1.235

0.915

RAI

3.502

7.642

0.088

–

Exercise self-efficacy

2.777

0.747

−0.464

0.924

1

4

Physical competence

7.122

3.097

−1.022

0.966

0

10

Ball Competence

7.873

2.575

−1.514

0.934

0

10

Physical domain

RAI relative autonomy. index. N = 1033

affective domain or from the physical domain showed
problematic skewness values.
Correlations between PL elements

Table 3 displays the correlation matrix for autonomous
motivation (RAI), exercise self-efficacy, physical competence and ball competence. All PL elements were significantly positively correlated with the one another
(p < .001). Autonomous motivation showed a moderate
correlation to the other element in the affective domain
exercise self-efficacy and weak correlations to both the
scales of the physical domain. Exercise self-efficacy
showed moderate correlations to all the other three PL
element scales. Physical and ball competence had high
internal correlation.
Associations between elements of physical literacy and
previous sport and exercise experience

Table 4 describes the associations between previous
sport and exercise experience and physical literacy elements. As can be seen the inactive adults with no previous experience with sport or exercise had significantly
lower levels of autonomous motivation, self-efficacy, and
ball- competence than those who had just a little; some
or a lot of experience. They also had lower levels of basic
movement competences than the groups with some or a

lot of experience. The level of autonomous motivation
increased gradually with the different amounts of experience with sports and exercise from negative autonomous
motivation among the inactive with no previous sport
and exercise experience to about 9 times as high level of
autonomous motivation among inactive with a lot of
previous sports and exercise experience. Adjusting for
the demographic background variables gender, age and
education did not change the pattern of differences between groups. However, when also adjusting the associations for the other PL elements, previous sport and
exercise experience was still related to autonomous motivation and ball competence while, but not to selfefficacy or physical competence.

Discussion
This is the first study to investigate the level of PL elements in a large representative sample of inactive adults.
The study showed that the level of motivation, and selfefficacy of the affective PL domain and the elements ball
competence and motor competence of the physical domain among inactive adults depended on their previous
experience with sport and exercise. When adjusting
these associations for the interdependence among the
PL elements, sport and exercise experience was only significantly associated to the affective element

Table 3 Pearson’s Correlations and descriptive results of study variables
Variable

RAI

Relative Autonomy Index

–

Exercise self-efficacy

0.354***

–

Physical competence

0.135***

0.449***

–

Ball competence

0.173***

0.361***

0.752***

* p < .05, ** p < .01, *** p < .001

Exercise self-efficacy

Basic movement competence

Ball competence

–
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Table 4 Four unadjusted and four adjusted general linear models of previous sport and exercise experience and elements of the
affective and physical domain of physical literacy
Experience with sport and exercise

No experience

A little

Some

A lot

−2.11 (REF) (−3.44; −0.78)

2.59*** (1.94;3.24)

5.19*** (4.22;6.16)

7.15*** (6.23;8.06)

RAI
EMM (95% CI)
EMM adjusted (95% CI)

−2.79 (REF) (−4.38; −1.21)

1.66 *** (0.60;2.72)

4.44 *** (3.19;5.69)

6.33*** (5.15;7.52)

EMM adjustedb (95% CI)

−1.99 (REF) (−3.51; −0.48)

1.86*** (0.85;2.87)

4.17*** (2.97;5.36)

5.71*** (4.58;6.84)

2.52 (REF) (2.39;2.65)

2.70** (2.63;2.76)

2.88*** (2.79;2.98)

3.00*** (2.90;3.09)

a

Self-efficacy
EMM (95% CI)
a

EMM adjusted (95% CI)

2.60 (REF) (2.45;2.76)

2.75 * (2.64;2.85)

2.91*** (2.79;3.03)

3.00*** (2.89;3.12)

EMM adjustedb (95% CI)

2.79 (REF) (2.65;2.94)

2.79 (2.70;2.89)

2.81 (2.70;2.92)

2.87 (2.77;2.98)

6.55 (REF) (6.00;7.09)

7.00 (6.73;7.27)

7.85*** (7.45;8.25)

7.72*** (7.34;8.10)

Basic movement competences
EMM (95% CI)
a

EMM adjusted (95% CI)

7.10 (REF) (6.47;7.74)

7.37 (6.94;7.79)

8.10** (7.60;8.60)

7.85* (7.38;8.37)

EMM adjustedb (95% CI)

7.79 (REF) (7.36;8.22)

7.51 (7.23;7.79)

7.65 (7.32;7.99)

7.47 (7.16;7.79)

7.14 (REF) (6.70;7.58)

7.87*** (7.66;8.09)

8.53*** (8.21;8.85)

8.40*** (8.10;8.71)

Ball competence
EMM (95% CI)
a

EMM adjusted (95% CI)

7.18 (REF) (6.66;7.71)

7.85 ** (7.50;8.20)

8.49*** (8.08;8.91)

8.36*** (7.97;8.75)

EMM adjustedb (95% CI)

7.41 (REF) (7.04;7.79)

7.84** (7.60;8.09)

8.00*** (7.71;8.29)

7.98*** (7.71;8.25)

* p < .05, ** p < .01, *** p < .001. Reference category (REF): I have never previously participated in sport and exercise. Adjusted models are adjusted for age, gender,
educational status and the three remaining PL elements
EMM estimated marginal mean. aModels adjusted for the demographic variables age, gender and education. bModels adjusted for the same demographic
variables and all other PL elements

autonomous motivation and the physical element ball
competence. Together with the finding that elements
within the domains very strongly correlated this indicates that previous sport and exercise experience has independent and separate importance to both the physical
domain and the affective domain of physical literacy.
These results are in accordance with both the theoretical
foundation of PL [12, 13] as well as empirical studies
linking exercise participation and PL [37–41], however
this study is the first study to show this in a large sample
of inactive adults. The two elements in the affective domain; autonomous motivation and self-efficacy were
moderately strong correlated, whereas autonomous motivation domain was only weakly correlated to elements
of the physical domain. It is in concordance with the
theory of PL that elements within each domain are
strongest correlated [15, 40]. However, it is also in line
with other research that perceived self-efficacy for PA is
also related to actual competences for PA [34]. That
self-efficacy and perceived competences are related to
autonomous motivation is also in line with selfdetermination theory (SDT) based research which shows
that experiences of competence are important for intrinsic motivation [20].
When comparing to other samples of adult populations of about the same mean age, where BREQ has been
used to measure motivation for exercise, the inactive
adults in our study show lower levels of autonomous

motivation (intrinsic, integrated and identified motivation). A sample of north American adults (mean age =
36 years, 84% women) with varying levels of daily PA reported higher levels of autonomous forms of motivation;
intrinsic regulation (14%) and identified regulation (22%)
[42]. In a Spanish study a sample of adults (mean age =
32 years, 53% women) participating in non-competitive
recreational sport and physical activities reported higher
levels of intrinsic regulation (64%) and identified regulation (22%) and lower amotivation (− 17%) [43]. A sample
of Portuguese adults (mean age = 36 years, 64% women)
participating in 5 different modes of exercise and sport
had much higher levels of intrinsic motivation (45%), integrated motivation (61%), identified motivation 47%),
and lower amotivation (51%) [29]. In a sample of parents
to schoolchildren (mean age = 41 years 72% women)
higher levels on intrinsic regulation (21%) and identified
regulation (19%) and lower. Amotivation was observed
(− 44%) [44]. Altogether, it can be concluded that the inactive Danish adults show generally low scores on autonomous motivation. This is not surprising as many
studies have shown bi-directional associations between
autonomous motivation and physical activity [45]. It is
however an important point to be aware of when trying
to promote and create physical activity options for this
target group as autonomous forms of motivation has
been shown to be important for continuation in exercise
and sport [45–48]. The use of BREQ which is a a widely
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used questionnaire to measurese motivation for exericse
made it possible to compare with other samples of
adults. Unfortunatly, this was not possible to do with
regards to the other elements measured in this study,
since the measure for the physical domain is newly developed it has not been used in other samples and because the measure for self-efficacy has mainly been used
in samples with disease comparisons on this element did
not make sense either. Future studies should investigate
if healthy inactive adults also have lower scores in both
the physical and cognitive domain of PL compared to
adults with different activity levels.
Practical implications

The results of this study have several important practical
implications. They point out that the part of the population categorised as physically inactive a prime target
group for public health interventions, have quite different back grounds relating to their experience with, competence and motivation for sport and exercise. Inactive
adults cannot and should not be viewed as one homogenic group where one solution fits all. It is an important finding that, depending on their previous experience
with sports and exercise, physically inactive adults have
very different resources for engaging and participating in
sport and exercise activities in terms of motivation, selfefficacy and competences [10, 49].
It is especially important to be aware that the group of
inactive with no previous experience with sports and exercise have very low autonomous motivation, low selfefficacy and low competences for sport and exercise
compared to the groups with more experience. As the
experience of flow as well as of competence is important
to autonomous and especially intrinsic motivation for
and enjoyment of an activity [50] it is important to tailor
the challenges met in the activities so that they match
these different levels of competence. The results of our
study show that merely asking participants about their
previous experience with sport and exercise seems an
easy way to base such differentiation of challenges and
perhaps distribution of participants to different exercise
groups and activities with different difficulty level. Another both striking and important finding is that the
group of inactive adults with no previous experience
with sport and exercise had a negative RAI score for autonomous motivation for sport and exercise. This means
that they have no desire, or personal will to be physically
active and that the only motivation they feel is external
pressure [30]. This is a challenge for recruiting this
group for exercise activities and even more so for securing their continued participation once recruited [10]. It
must therefore be the prime focus for any activities
aimed at this group to increase their autonomous motivation for sport and exercise, as this type of motivation is
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crucial to sustained continuation [45, 48]. A lot of research has shown that such autonomous motivation is
dependent on participants experiencing competence, relatedness and autonomy when doing the activities [20].
The satisfaction of these 3 basic psychological needs in
sports and exercise activities are often secured when the
group climate and the coach has a high focus on tasks
instead of performance [51], when the coach or trainer
supports social relations and autonomy instead of being
controlling the participants and when there is a good
match between the challenge of the activity and the participants competences [52].
Future studies should investigate how these results
could be translated into interventions that might enhance inactive adults PL and activity levels. All though
PL interventions for this target group at the moment are
lacking it must be mentioned that a protocol for an holistic exercise intervention with the aim of increasing inactive adults PL was recently published [49].

Strengths and limitations

The study has several limitations that should be kept in
mind. One limitation of this study as a study of PL is the
lack of a measure for the cognitive domain. The cognitive elements knowledge and understanding of physical
activity that enable PA engagement is probably an important prerequisite for lifelong activity albeit a difficult
one to define and hence measure. It was chosen not to
include such a measure because a previously validated
instrument was not available, and it was not within the
resources of this study to do develop one. Additionally,
when PL is viewed as a broad holistic concept, the elements measured in this study does not cover all aspects
of PL. Future studies should investigate other elements
within PL and its importance for inactivity, and here the
30 elements developed in Australia could serve as inspiration for what elements to investigate [14]. However, for
the purpose of this study a questionnaire-based measure
intended for measuring the physical domain of PL
amongst inactive adults was developed and validated
using exploratory factor analysis. Two elements; reflecting fundamental basic movement competencies and
more specific ball competences were identified as two
different phenomenon (factors). With items loading
highly on intended factors and high Cronbach alpha
values these measurement scales seem both reliable and
valid measures for ball and physical competence
amongst inactive adults. However, other studies should
confirm this factor structure and the different types of
validity of the scales among other more active samples.
Although optimally the physical domain of PL should be
measured objectively with physical testing, including
perceived PL elements are highlighted in a recently
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published scoping review as an advantage when trying to
measure the physical domain of PL. [53]
Another limitation to this study is the use of panel
data. Using panel data for data collection comes with
pros and cons. It gives fast and easy access, but on the
other hand there is a risk of participants just trying to
finish as fast as possible in order to recieve the gift cards
there are provided with upon completion of a specific
number of questionnaires as incentive. However, the
panel data provider has software installed in their data
collection system, ensuring that respondents can’t
choose randomly and not filling in the questionnaire
correctly. Our analysis of the data has also ensured us
on the quality of data. Additionally, the use of panel data
ensured the representativity and the size of the sample
in this study which is a strength.

Conclusion
Inactive adults with no or only little previous experience
with sport and exercise have lower levels of competences, self-efficacy and autonomous motivation for exercise and sport than the inactive with more experience.
This indicates that participation in sport and exercise is
important for development of these elements of physical
literacy.
It also indicates that inactive adults cannot and should
not be viewed as one homogenic group where one PA
promoting solution fits all.
Therefore previous experience with sport and exercise
may be very important to consider when developing
sport and exercise activities for currently inactive adults
as individuals with low previous experience need lower
challenges and other important attention to the motivational climate in order to ensure that the activities are
motivating enough to secure continued engagement.
Abbreviations
WHO: World Health Organisation’s; PA: physical activity; PI: Physical inactivity;
PL: Physical Literacy; IPAQ: International Physical Activity Questionnaire;
BMI: Body mass index; BREQ-3: Behavioural Regulation in Exercise
Questionnaire version 3; RAI: Relative Autonomy Index; ESES: The Exercise
Self-Efficacy Scale; PSPP: Physical Self Perception Profile; PSC: physical selfconfidence scale; EMM: Estimated Marginal Means
Acknowledgments
None.
Authors’ contributions
PE initiated the idea, carried out the analysis and wrote the first drafted most
of the article. CH assisted in the analysis process. KR was responsible for the
data collection. PB, PM, GN, CH and KR contributed to the content and
drafted individual parts of the manuscript. All authors have read and
approved the final manuscript.
Funding
The author(s) received no financial support for the research, authorship, and/
or publication of this article.

Page 9 of 10

Availability of data and materials
The datasets used and/or analysed during the current study available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The survey was carried out in accordance with relevant guidelines and
regulations. All participants were informed that the questionnaire was
anonymous and voluntary. Written informed consent was obtained from all
participants. The Danish Data Protection Agency regulations was adhered to.
Institutional ethical approval is not required for anonymous data in social
science research in Denmark [26], no approval was obtained.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Health Promotion Research, Steno Diabetes Center Copenhagen, Gentofte,
Denmark. 2Center for Clinical Research and Prevention, Copenhagen
University Hospital—Bispebjerg and Frederiksberg, Frederiksberg, Denmark.
3
Department of Nutrition, Exercise and Sports, University of Copenhagen,
Copenhagen, Denmark. 4Danish School Sports, Nyborg, Denmark.
5
Department of Geosciences and Natural Resource Management, University
of Copenhagen, Frederiksberg, Denmark. 6Department of Public Health,
Aarhus University, Aarhus, Denmark.
Received: 19 February 2021 Accepted: 9 June 2021

References
1. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al.
World Health Organization 2020 guidelines on physical activity and
sedentary behaviour. Br J Sports Med. 2020;54(24):1451–62.
2. Sundhedsstyrelsen. Danskernes Sundhed: Den nationale sundhedsprofil
2017. Kbh.: Sundhedsstyrelsen; 2018.
3. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient
physical activity from 2001 to 2016: a pooled analysis of 358 populationbased surveys with 1·9 million participants. Lancet Glob Health. 2018;6(10):
e1077–86. https://doi.org/10.1016/S2214-109X(18)30357-7.
4. Warburton DER, Nicol CW, Bredin SSD. Health benefits of physical activity:
the evidence. CMAJ. 2006;174(6):801–9.
5. Warburton DER, Bredin SSD. Health benefits of physical activity: a systematic
review of current systematic reviews. Curr Opin Cardiol september. 2017;
32(5):541–56. https://doi.org/10.1097/HCO.0000000000000437.
6. Spence JC, McGannon KR, Poon P. The Effect of Exercise on Global SelfEsteem: A Quantitative Review. J Sport Exerc Psychol. 2005;27(3):311–34.
7. Biddle S. Physical activity and mental health: evidence is growing. World
Psychiatry. 2016;15(2):176–7. https://doi.org/10.1002/wps.20331.
8. Ding D, Lawson KD, Kolbe-Alexander TL, Finkelstein EA, Katzmarzyk PT, van
Mechelen W, et al. The economic burden of physical inactivity: a global
analysis of major non-communicable diseases. Lancet. 2016;388(10051):
1311–24. https://doi.org/10.1016/S0140-6736(16)30383-X.
9. Eriksen L, Statens Institut for Folkesundhed, Danmark, Sundhedsstyrelsen.
Sygdomsbyrden i Danmark - risikofaktorer. Kbh.: Sundhedsstyrelsen; 2016.
10. Howlett N, Trivedi D, Troop NA, Chater AM. Are physical activity
interventions for healthy inactive adults effective in promoting behavior
change and maintenance, and which behavior change techniques are
effective? A systematic review and meta-analysis. Transl Behav Med. 2018;
9(1):147–57.
11. Whitehead M. Physical Literacy across the World. Routledge; 2019.
12. Whitehead M. Physical Literacy Throughout the Lifecourse. Routledge; 2010.
13. Whitehead M. The Concept of Physical Literacy. Eur J Phys Educ. 2001;6(2):
127–38.
14. Keegan RJ, Barnett LM, Dudley DA, Telford RD, Lubans DR, Bryant AS, et al.
Defining Physical Literacy for Application in Australia: A Modified Delphi
Method. J Teach Phys Educ. 2019;38(2):105–18.

Elsborg et al. BMC Public Health

(2021) 21:1248

15. Longmuir PE, Boyer C, Lloyd M, Yang Y, Boiarskaia E, Zhu W, et al. The
Canadian assessment of physical literacy: methods for children in grades 4
to 6 (8 to 12 years). BMC Public Health. 2015;15(1):1–11.
16. Edwards LC, Bryant AS, Keegan RJ, Morgan K, Jones AM. Definitions,
foundations and associations of physical literacy: a systematic review. Sports
Med. 2017;47(1):113–26. https://doi.org/10.1007/s40279-016-0560-7.
17. Tremblay MS, Costas-Bradstreet C, Barnes JD, Bartlett B, Dampier D, Lalonde
C, et al. Canada’s Physical Literacy Consensus Statement: process and
outcome. BMC Public Health. 2018;18(2):1034.
18. Cairney J, Dudley D, Kwan M, Bulten R, Kriellaars D. Physical literacy, Physical
Activity and Health: Toward an Evidence-Informed. Conceptual Model
Sports Med. 2019;49(3):371–83.
19. Robson DA, Allen MS, Howard SJ. Self-regulation in childhood as a predictor
of future outcomes: a meta-analytic review. Psychol Bull. 2020;146(4):324–54.
https://doi.org/10.1037/bul0000227.
20. Ntoumanis N, Ng JYY, Prestwich A, Quested E, Hancox JE, ThøgersenNtoumani C, et al. A meta-analysis of self-determination theory-informed
intervention studies in the health domain: effects on motivation, health
behavior, physical, and psychological health. Health Psychol Rev. 2020;0(0):
1–31.
21. Nilsen AKO, Anderssen SA, Johannessen K, Aadland KN, Ylvisaaker E,
Loftesnes JM, et al. Bi-directional prospective associations between
objectively measured physical activity and fundamental motor skills in
children: a two-year follow-up. Int J Behav Nutr Phys Act. 2020;17(1):1–11.
22. Barnett LM, Mazzoli E, Hawkins M, Lander N, Lubans DR, Caldwell S, et al.
Development of a self-report scale to assess children’s perceived physical
literacy. Phys Educ Sport Pedagogy. 2020;0(0):1–26.
23. Edwards LC, Bryant AS, Keegan RJ, Morgan K, Cooper S-M, Jones AM.
“Measuring” Physical Literacy and Related Constructs: A Systematic Review
of Empirical Findings. Sports Med. 2018;48(3):659–82.
24. Stearns JA, Wohlers B, McHugh T-LF, Kuzik N, Spence JC. Reliability and
Validity of the PLAYfun Tool with Children and Youth in Northern Canada.
Meas Phys Educ Exerc Sci. 2019;23(1):47–57.
25. Kelly MP, Barker M. Why is changing health-related behaviour so difficult?
Public Health juli. 2016;136:109–16. https://doi.org/10.1016/j.puhe.2016.03.03
0.
26. Lee PH, Macfarlane DJ, Lam TH, Stewart SM. Validity of the International
Physical Activity Questionnaire Short Form (IPAQ-SF): a systematic review.
Int J Behav Nutr Phys Act. 2011;8:115.
27. Israel M, Hay I. Research ethics for social scientists: between ethical conduct
and regulatory compliance. London; Thousand Oaks: Sage; 2006. p. 193 s.
28. Wilson PM, Rodgers WM, Fraser SN. Examining the Psychometric Properties
of the Behavioral Regulation in Exercise Questionnaire. Meas Phys Educ
Exerc Sci. 2002;6(1):1–21.
29. Cid L, Monteiro D, Teixeira D, Teques P, Alves S, Moutão J, Silva M, Palmeira
A. The Behavioral Regulation in Exercise Questionnaire (BREQ-3) PortugueseVersion: Evidence of Reliability, Validity and Invariance Across Gender. Front
Psychol. 2018;9.
30. Deci EL, Ryan RM. The “What” and “Why” of Goal Pursuits: Human Needs
and the Self-Determination of Behavior. Psychol Inq. 2000;11(4):227–68.
31. Kroll T, Kehn M, Ho P-S, Groah S. The SCI Exercise Self-Efficacy Scale (ESES):
development and psychometric properties. Int J Behav Nutr Phys Act. 2007;4:34.
32. Brislin RW. Back-Translation for Cross-Cultural Research. J Cross-Cult Psychol.
1970;1(3):185–216.
33. Fox KR, Corbin CB. The physical self-perception profile: Devlopment and
preliminary validation. J Sport Exerc Psychol. 1989;11(4):408–30. https://doi.
org/10.1123/jsep.11.4.408.
34. McGrane B, Belton S, Powell D, Woods CB, Issartel J. Physical self-confidence
levels of adolescents: Scale reliability and validity. J Sci Med Sport. 2016;
19(7):563–7.
35. Utesch T, Bardid F, Büsch D, Strauss B. The relationship between motor
competence and physical fitness from early childhood to early adulthood: a
meta-analysis. Sports Med. 2019;49(4):541–51. https://doi.org/10.1007/s402
79-019-01068-y.
36. Kim H-Y. Statistical notes for clinical researchers: assessing normal
distribution (2) using skewness and kurtosis. Restor Dent Endod. 2013;38(1):
52–4.
37. Lang JJ, Chaput J-P, Longmuir PE, Barnes JD, Belanger K, Tomkinson GR,
et al. Cardiorespiratory fitness is associated with physical literacy in a large
sample of Canadian children aged 8 to 12 years. BMC Public Health. 2018;
18(2):1–13.

Page 10 of 10

38. Caldwell HAT, Di Cristofaro NA, Cairney J, Bray SR, MacDonald MJ, Timmons
BW. Physical Literacy, Physical Activity, and Health Indicators in School-Age
Children. Int J Environ Res Public Health. 2020;17(15):5367.
39. Kaioglou V, Dania A, Venetsanou F. How physically literate are children
today? A baseline assessment of Greek children 8–12 years of age. J Sports
Sci. 2020;38(7):741–50.
40. Belanger K, Barnes JD, Longmuir PE, Anderson KD, Bruner B, Copeland JL,
et al. The relationship between physical literacy scores and adherence to
Canadian physical activity and sedentary behaviour guidelines. BMC Public
Health. 2018;18(2):1042.
41. Ma R-S, Sum RK-W, Li M-H, Huang Y, Niu X-L. Association between physical
literacy and physical activity: a multilevel analysis study among chinese
undergraduates. Int J Environ Res Public Health. 2020;17(21):1–12.
42. Wilson PM, Sabiston CM, Mack DE, Blanchard CM. On the nature and
function of scoring protocols used in exercise motivation research: An
empirical study of the behavioral regulation in exercise questionnaire.
Psychol Sport Exerc. 2012;13(5):614–22.
43. Box AG, Feito Y, Brown C, Petruzzello SJ. Individual differences influence
exercise behavior: how personality, motivation, and behavioral regulation
vary among exercise mode preferences. Heliyon. 2019;5(4):e01459.
44. Emm-Collison LG, Jago R, Salway R, Thompson JL, Sebire SJ. Longitudinal
associations between parents’ motivations to exercise and their moderateto-vigorous physical activity. Psychol Sport Exerc. 2019;43:343–9. https://doi.
org/10.1016/j.psychsport.2019.04.007.
45. Teixeira PJ, Carraça EV, Markland D, Silva MN, Ryan RM. Exercise, physical
activity, and self-determination theory: a systematic review. Int J Behav Nutr
Phys Act. 2012;9(1):1–30.
46. Moller AC, Buscemi J, McFadden HG, Hedeker D, Spring B. Financial
motivation undermines potential enjoyment in an intensive diet and
activity intervention. J Behav Med oktober. 2014;37(5):819–27. https://doi.
org/10.1007/s10865-013-9542-5.
47. Ryan RM, Deci EL. Self-determination theory and the promotion and
maintenance of sport, exercise, and health. I: Intrinsic motivation and selfdetermination in exercise and sport. Champaign: Human Kinetics; 2007. p. s.
1–20.
48. B Owen K, Smith J, Lubans DR, Ng JYY, Lonsdale C. Self-determined
motivation and physical activity in children and adolescents: a systematic
review and meta-analysis. Prev Med. 2014;67:270–9.
49. Holler P, Jaunig J, Amort F-M, Tuttner S, Hofer-Fischanger K, Wallner D, et al.
Holistic physical exercise training improves physical literacy among
physically inactive adults: A pilot intervention study. BMC Public Health.
2019;19(1):355–68.
50. Kowal J, Fortier MS. Motivational determinants of flow: contributions from
self-determination theory. J Soc Psychol. 1999;139(3):355–68. https://doi.
org/10.1080/00224549909598391.
51. Ntoumanis N, Biddle SJH. A review of motivational climate in physical
activity. J Sports Sci. 1999;17(8):643–65. https://doi.org/10.1080/0264041993
65678.
52. Duda JL, Quested E, Haug E, Samdal O, Wold B, Balaguer I, et al. Promoting
adolescent health through an intervention aimed at improving the quality
of their participation in physical activity (PAPA): background to the project
and main trial protocol. Int J Sport Exerc Psychol. 2013;11(4):319–27. https://
doi.org/10.1080/1612197X.2013.839413.
53. Huang Y, Sum K-WR, Yang Y-J, Yeung NC-Y. Measurements of older adults’
physical competence under the concept of physical literacy: a scoping
review. Int J Environ Res Public Health. 2020;17(18):1–18.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

