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versions were included. The methodological quality (risk-bias) of

the development studies of all 14 instruments was rated as

‘inadequate’. Limited evidence base in support of most of the

measurement properties under examination was found, with the

most relevant being that concerning content validity. Findings

call into question (i) the accuracy and usefulness of the body of

evidence obtained by employing these instruments, and (ii) the

advisability of persisting with its use, at least until the issues

identified in the present study have been adequately addressed.
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future should be a priority for research in this field.
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Introduction

Regular exercise has been found to provide many valuable health benefits (Thompson
et al., 2020). Nevertheless, there is also evidence to suggest that specific patterns of exercise
behaviour can become problematic (Juwono & Szabo, 2020). Examples of the latter include
exercising to the point where social and/or professional life is impaired or persisting in
exercising even in the presence of physical or psychological harm (Szabo et al., 2018).
Consequently, a better understanding of these potentially dysfunctional forms of exercise
behaviour (which given the multiplicity of terms used in the literature will be referred to
hereafter by using the umbrella term ‘problematic exercise’ [PE]; Sicilia, Paterna, Alcaraz-

Ibafiez, et al., 2021) is warranted.



Much of the existing literature on PE derives from the use of quantitative techniques
and, more specifically, self-report instruments (Szabo et al., 2018). As far as these instruments
are concerned, several important considerations need to be made. Two of these considerations
are drawn from the fact that PE has not yet been recognized as a nosographic entity in any
psychological or medical diagnostic frameworks (e.g., the Diagnostic and Statistical Manual of
Mental Disorders, DSM-5, American Psychiatric Association, 2013; or the International
Classification of Diseases, ICD-11, World Health Organization, 2019). Firstly, that these
instruments do not serve as clinical categorical diagnostic tools but produce continuous scores
reflecting an increased presence of a potentially problematic patterns of exercise behaviour
(Szabo et al., 2015). Secondly, that these instruments were not created for the purpose of
assessing the very same construct (e.g., by covering a set of previously agreed diagnostic
symptoms), but rather different manifestations of the behavioural pattern under study that were
considered relevant from the perspectives or theoretical frameworks adopted by their respective
scale developers. As a result, PE has been conceptualised (i) only in terms of the occurrence of
excessive amounts of practice, (ii) as a likely maladaptive compensatory behaviour within the
context of weight loss and body appearance modification, or (iii) as a potential disorder
analogous to behavioural or substance dependence problems (Sicilia, Paterna, Alcaraz-Ibanez,
et al.,, 2021). This implies that the number and the very specific nature of the different
manifestations of PE covered by each psychometric instrument vary from one scale to another

(Sicilia et al., 2022).

Another noteworthy consideration concerning self-report instruments proposed for
assessing PE relates to the fact that no summarized evidence has yet been provided on a key
twofold issue concerning their methodological quality (Terwee et al., 2018). Firstly, the extent
to which evidence in support of their measurement properties is derived from studies following
compliance with standards for study design requirements and preferred statistical methods.
Secondly, the quality of the instruments in terms of the availability of evidence in support of
their measurement properties. In this vein, the COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN; Mokkink, de Vet, etal., 2018; Prinsen et al., 2018;
Terwee et al.,, 2018) constitutes a robust and widely employed tool that provides a
comprehensive overview of the strengths and weaknesses of psychometric instruments across
different populations and application conditions (Cassidy et al., 2018; Saini et al., 2019).
Findings emerging from the employment of the COSMIN initiative’s guidelines for the purpose

of examining self-report measures assessing PE may result in the provision of comprehensive



evidence-based recommendations to researchers and health practitioners concerning the use of
these instruments, as well as identifying shortcomings which may open up important avenues

for future research.

Therefore, the purpose of the present study was to examine the methodological quality
of the evidence on the measurement properties of the most used self-report instruments that
assess the risk of PE. To address this goal, a systematic review was carried out focused on the
most frequently used self-report instruments assessing PE to summarize, compare, and critically
appraise both the methodological quality of the studies evaluating their measurement properties
and the available evidence on their measurement properties (Mokkink, de Vet, et al., 2018;
Prinsen et al., 2018; Terwee et al., 2018).

Method

This systematic review was conducted in accordance with the checklist from Preferred
Reporting Items for Systematic Reviews and Meta Analyses (PRISMA; see Appendix A) (Page
et al., 2021) and was registered on PROSPERO (CRD42021237106).

Locating studies

Electronic bibliographic databases MEDLINE, PsycINFO, Web of Science, Current
Contents Connect, SciELO, and Dissertations & Theses Global were searched for eligible
studies from inception to April 20, 2021. The search terms were chosen taking into account
those proposed in previous recent reviews concerning PE (e.g., Alcaraz-Ibanez et al., 2020,
2021), these being: “problematic exercise”, “morbid exercise”, “exercise addiction”, “Exercise
Addiction Inventory”, “exercise dependence”, “Exercise Dependence Scale”, “compulsive
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exercise”, “Compulsive Exercise Test”, “compulsive physical activity”, “obligatory exercise”,
“Obligatory Exercise Questionnaire”, “commitment to exercise”, “Commitment to Exercise
Scale”, “Exercise Dependence Questionnaire”, and “excessive exercise” (see Appendix B for
the full search strategy). No geographical or cultural restrictions were applied. Reference lists
of retrieved studies were hand-searched for further potentially eligible studies.

The references of the retrieved studies were managed in EndnoteX9. Studies were
independently selected by the first author and corresponding author (being respectively a
postdoctoral researcher and a doctoral researcher, both with a publication record in the field of
PE) in two stages by examining (i) their titles and abstracts, and (ii) their full-texts.
Disagreements were discussed and resolved by consensus with the assistance of the third author

(a professor with a publication record in the field of PE) if necessary.

Eligibility criteria



The review gathered data from studies either developing, validating and/or testing the
psychometric properties of the main instruments (in terms of their number of citations, see
Appendix C) proposed for assessing potentially problematic exercise behaviours. Based on the
findings from previous reviews on PE (e.g., Alcaraz-Ibafiez et al., 2020, 2021) the six
instruments were the Commitment to Exercise Scale (CES) (Davis et al., 1993), Compulsive
Exercise Test (CET) (Taranis et al., 2011), Exercise Addiction Inventory (EAI) (Terry et al.,
2004), Exercise Dependence Questionnaire (EDQ) (Ogden et al., 1997), the Exercise
Dependence Scale (EDS) (Downs et al., 2004), and Obligatory Exercise Questionnaire (OEQ)
(Pasman & Thompson, 1988). The decision of including these six instruments was further
supported by the results of a Google Scholar search performed for all the 17 instruments
previously identified within the field (Sicilia et al., 2021).

Inclusion criteria

Studies were considered eligible when the following three criteria were met: (i) they
addressed the initial development or further psychometric validation work of any of the self-
report PE instruments defined in the eligibility criteria or their different versions; (ii) they were
written in English, French, Portuguese, or Spanish (the working languages of the review team);
and (iii) they were published in a peer-reviewed journal.

Exclusion criteria

Studies were excluded on the basis of the following criteria: (i) only composite scores
comprising two or more instruments assessing PE were provided so that individual scores were
not available; (ii) no information concerning the measurement properties proposed by the
COSMIN initiative was provided (e.g., Coen & Ogles, 1993); and (iii) the content of the version
of the instrument being examined narrows the study of the phenomenon under consideration to
a specific exercise or sport modality (e.g., dancing; Maraz et al., 2015). This latter exclusion
criterion was due to wanting to focus on the instruments with the greatest potential for use in
research and professional practice. Adopting this criterion also allowed the research team to
handle a reasonable number of somewhat comparable instruments in terms of their focus, as
well as go into greater detail on the features under examination.

Assessing the measurement properties of PE psychometric instruments

The evidence concerning the measurement properties of self-report instruments
assessing symptoms of PE included in the review was evaluated following the
recommendations of the COSMIN guidelines for systematic reviews of PROM (Patient-
Reported Outcome Measures) (Prinsen et al., 2018). This involved conducting four different

sets of evaluations for each instrument under review. More specifically, this concerned (i) risk



of bias of the retrieved studies; (ii) content validity; (iii) psychometric evidence (i.e., structural
validity, internal consistency, reliability, measurement error, hypotheses testing for construct
validity, cross-cultural validity/measurement invariance, criterion validity, and
responsiveness); and (iv) quality grading of the evidence provided.
Risk of bias

The methodological quality of the retrieved studies was assessed using the COSMIN
Risk of Bias Checklist (Mokkink, de Vet, et al., 2018). This checklist includes 116 items, scored
using a four-point scale (i.e., 4 = ‘very good’, 3 = ‘adequate’, 2 = ‘doubtful’, 1 = ‘inadequate’),
and covering the following three areas: (i) content validity (i.e., PROM development and
content validity; e.g., ‘Is a clear description provided of the construct to be measured?’); (ii)
internal structure (i.e., structural wvalidity, internal consistency, and cross-cultural
validity/measurement invariance; e.g., ‘Was an internal consistency statistic calculated for each
unidimensional scale or subscale separately?'’); and (iii) remaining psychometric properties
(i.e., reliability, measurement error, criterion validity, hypotheses testing for construct validity,
and responsiveness; e.g., ‘For continuous scores: Was an intraclass correlation coefficient
[ICC] calculated?’). The risk of bias assessment was independently conducted by the first
author and corresponding author. Inter-coder percentage agreement ranged from 96% to 100%
(ReCal software; Freelon, 2013). Disagreements between coders were discussed and resolved
by consensus with the assistance of the third author if necessary.
Content validity assessment

Content validity (i.e., the degree to which the content of the instrument reflects the
construct to be measured; Mokkink et al., 2010), was assessed according to the criteria proposed
in the COSMIN initiative (Terwee et al., 2018). Therefore, evidence of content validity
provided in each of the retrieved studies was rated as ‘sufficient’ (+), ‘insufficient’ (—), or
‘indeterminate’ (?) in terms of (i) relevance (i.e., the extent to which items are relevant for the
construct to be assessed within a specific population and context), (ii) comprehensiveness (i.e.,
the extent to which key aspect of the construct to be assessed are not missed), and (iii)
comprehensibility (i.e., the extent to which the items are interpreted as intended by the target
population). In view of the ratings from each individual study, a ‘sufficient’ (‘+’), ‘insufficient’
(“=), or ‘inconsistent’ (‘+”) overall rating for content validity was assigned to each instrument.
When the retrieved studies did not present sufficient information to assess the content validity
of the instruments, the overall ratings were derived from the reviewers’ ratings utilizing
COSMIN criteria (Terwee et al., 2018). The content validity assessment was independently

conducted by the first author and corresponding author. Inter-coder percentage agreement



ranged from 75% to 100% (ReCal software; Freelon, 2013). Disagreements between coders
were discussed and resolved on a consensual basis with the assistance of a third author if
necessary.
Measurement properties

The measurement properties of the six instruments were evaluated according to the
checklist and the updated criteria for good measurement properties proposed within the content
of the COSMIN initiative (Prinsen et al., 2018) (see Appendix D). Therefore, ‘sufficient’ (‘+’),
‘insufficient’ (‘-’), or ‘indeterminate’ (‘?’) ratings were assigned for those properties for which
usable data were available in the retrieved studies (i.e., structural validity, internal consistency,
reliability, hypotheses testing for construct validity, and cross-cultural validity/measurement
invariance). The lack of usable data concerning measurement error, criterion validity, and
responsiveness prevented the evaluation of these properties. The criteria employed for
evaluating this set of measurement properties (Prinsen et al., 2018) were supplemented or
refined as follows. Firstly, where structural validity was evaluated by Exploratory Factor
Analysis (EFA) instead of by Confirmatory Factor Analysis (CFA), a ‘sufficient’ (+) rating was
assigned when total variance explained was at least 50% (Terwee et al., 2012). Secondly, the
cut-off point of > .70 employed for assigning ‘sufficient’ (+) ratings for reliability in terms of
temporal stability as expressed by intra-class correlation coefficient (ICC) (Prinsen et al., 2018)
was also employed when this property was examined throughout Pearson’s correlation
coefficient (). Thirdly, a ‘sufficient’ (+) rating in terms of hypotheses testing for construct
validity was given when at least a 75% of the effect sizes of the correlations of interest fell
within the following range: (i) >.50 when the scores of interest were derived somewhat similar
from a theoretical perspective instruments (e.g., the EAI and the EDS-R); and (ii) between .20
and .49 when the scores of interest were derived from instruments assessing theoretically related
but distinctive constructs (e.g., the EAI and the bulimia subscale of the EDI). Concerning the
later, an ‘indeterminate’ (?) rating was assigned in cases where the lack of precision in the
reporting of results made it impossible to locate the effect sizes under examination within the
ranges described above (e.g., Plateau et al., 2014). Fourthly, an ‘indeterminate’ (?) rating in
terms of cross-cultural validity/measurement invariance in cases where reasonable doubts exist
on the consistency of the statistical analyses used with those commonly recommended for this
purpose (Bowen & Masa, 2015; Milfont & Fischer, 2010).

The results of each study were summarized by instrument, each of them being assigned
an overall ‘sufficient’ (‘+’), ‘insufficient’ (‘-’), ‘inconsistent’ (£), or ‘indeterminate’ (‘?’)

rating. Consequently, an overall rating was given to each of the six instruments reviewed. The



evaluation of the measurement properties of the instruments was conducted by the
corresponding author. The reliability of ratings was confirmed by the first author of the paper,
who independently rated 20% of the cases under consideration.
Quality grading of the evidence

The quality of the evidence concerning the psychometric properties of the instruments
under consideration was graded by using the modified Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) approach (Prinsen et al., 2018). By
adopting this methodological approach, both individual and global ratings are respectively
subject to the high, moderate, low, or very low levels of grading depending on whether the
raters are very, moderately, limitedly, or poorly confident that the estimate of the measurement
property is close to the true measurement property. These four levels can be subject to further
downgrading in case of concerns with any of the following issues: (i) risk of bias (when the
methodological quality of the studies is very doubtful or inadequate); (ii) inconsistent results
(when aggregated results from different studies for a given instrument are inconsistent or hardly
explainable); (iii) low sample size (when the results are derived from studies with sample sizes
below 100); and (iv) indirectness (i.e., studies conducted in populations or contexts of use other
than those of interest for the purpose of the systematic review are included). In the presence of
contradictory grading ratings resulting from evidence derived from the employment of both
CFA and EFA, the latter was ignored.
Recommendations for use

According to the proposal of the COSMIN initiative, the scales and subscales of the
instruments under consideration were classified in descending order in terms of their
recommendation for use into three categories (Mokkink, Prinsen, et al., 2018). Therefore,
Category ‘A’ encompass those scales/subscales whose results can be trusted (i.e., those
featuring both sufficient content validity at any quality evidence level and at least low-quality
evidence for sufficient internal consistency). Category ‘B’ includes those scales/subscales
which, although having some potential to be recommend for use, warrant further investigation
for the purpose of verifying their quality (i.e., those having categorized not in ‘A’ or ‘C’).
Finally, Category ‘C’ encompass those scales/subscales which are not recommended for use
(i.e., those with high quality evidence for an insufficient measurement property).
Results
Selection and description of studies

A total of 4,102 studies were identified from multiple database searches. As a result of



the study selection procedure (see forest plot in Figure 1), 48 papers were included in the
systematic review. Modified versions were found for the CET (i.e., CET-A and CET-4F), the
EAI (i.e., EAI-R and EAI-Y), the EDS (i.e., EDS-R), and the OEQ (i.e., OEQ-10, OEQ-11 and
OEQ-R). The development of original and modified versions of the instruments under
consideration were respectively addressed in six (11 studies) and eight (10 studies) of the
retrieved papers. The main characteristics of the original measures and their modified versions
are shown in Table 1.

Content validity

The detailed results of the risk of bias assessments of the PROM development studies
of the PE instruments under review are shown in Figure 2 and Appendix F. These results
showed the (i) ‘inadequate’ total ratings for the PROM design of all the 14 instruments under
review, these being due to a lack of a clear definition of both the construct and the target
population (with three out of 14 inadequate individual ratings in both cases) and the lack of
matching between the target population and the population included in the development studies
(with seven out of 14 inadequate individual ratings); (ii) complete absence of cognitive
interview studies; and (iii) low use of external consultation when examining content validity
(i.e., relevance, comprehensiveness, and comprehensibility), which limited to asking
participants and experts about relevance in two and six cases out of the possible 14,
respectively, with ‘doubtful’ ratings being assigned as it was not clear how the assessment was
conducted. This latter circumstance meant that no total ratings in terms of risk of bias for the
content validity were assigned (Terwee et al., 2018).

A total of 17 studies provided evidence concerning some of the components proposed
in the COSMIN initiative (Terwee et al., 2018) for the purpose of assessing content validity.
Here, all one-dimensional instruments under consideration (i.e., CES, EAI, EAI-R, EAI-Y and
OEQ) were rated as ‘indeterminate’ (?). Most of the subscales of the multidimensional
instruments under review were also rated ‘indeterminate’ (?), the exception to the above being
the Mood Improvement subscale of CET, the Lack of Enjoyment subscale of the CET-4F, the
Positive Reward subscale of the EDQ, the Withdrawal subscale of EDS, and the Preoccupation
with Exercise subscale of the OEQ-R, whose content validity was rated as ‘sufficient’ (+).

As a result of the evidence grading process (GRADE approach), the quality of the
evidence concerning content validity of the one-dimensional instruments and the sub-scales of
the multidimensional ones were rated as ‘low’ or ‘very low’. The exception was the EDS-R,
with most of its subscales being rated as ‘moderate’ (see Table 2).

Measurement properties assessed



Commitment to Exercise Scale

A total of four studies comprising seven samples provided evidence concerning some
of the seven measurement properties proposed in the COSMIN initiative (Prinsen et al., 2018)
for the CES (see Appendix G). The evidence on the measurement properties of the CES was
derived from samples of the general population (n = 2), regular exercisers (n = 3), athletes (n =
1), and individuals diagnosed with eating disorders (n = 1) of both sexes.

The available data allowed ratings to be assigned to the CES according to three of the
psychometric properties under consideration (see Table 2). Firstly, in terms of structural
validity, for which a ‘sufficient’ (+) rating with a very low quality of evidence was assigned.
Secondly, in terms of internal consistency. In this case, the low individual ratings assigned on
structural validity and their associated poor levels of quality of evidence (see Appendix G)
meant that, in accordance with the criteria of the COSMIN initiative (Prinsen et al., 2018), an
‘indeterminate’ (?) rating for internal consistency should be assigned to the CES. Thirdly, in
terms of hypothesis testing, for which an ‘insufficient’ (-) rating with a low quality of evidence
was assigned. These findings implied that the CES was placed into the ‘B’ category in terms of
recommendation for use.

Original and modified versions of the Compulsive Exercise Test

A total of 13 studies comprising 14 samples provided evidence concerning some of the
seven measurement properties proposed in the COSMIN initiative (Prinsen et al., 2018) for the
original (CET; 10 studies, 11 samples) and modified versions (CET-A, two studies, two
samples; and CET-4F, one study, one sample) of the CET (see Appendix G). The evidence on
the measurement properties of the CET was derived from samples consisting of clinical
populations (n = 5) and the general population (n = 6), whose members were predominantly
female (72.69%). Only three of the studies retrieved included ‘regular exercisers’, which were
defined in the case with the most relaxed criteria as those who carried out at least one activity
per week during the last month (Young et al., 2017). The evidence on the measurement
properties of the CET-A was derived from two adult samples of competitive athletes (Plateau
et al., 2014) and regular sport participants and exercisers (Limburg et al., 2019). Finally, the
evidence on the measurement properties of the CET-4F was derived from a single adolescent
sample diagnosed with an eating disorder.

The available data allowed ratings to be assigned to the CET and its modified versions
according to three psychometric properties under consideration (see Table 2). Firstly, in terms
of structural validity, for which ‘insufficient’ (-) ratings with a low quality of evidence (CET

and the CET-A) and ‘sufficient’ (+) ratings with a very low quality of evidence (CET-4F) were



assigned. Secondly, in terms of internal consistency. In this case, the low individual ratings
assigned on structural validity and their associated poor levels of quality of evidence meant
that, in accordance with the criteria of the COSMIN initiative (Prinsen et al., 2018),
‘indeterminate’ (?) ratings should be assigned to all the full scales and subscales of the different
versions of the CET. Thirdly, in terms of hypothesis testing, for which ‘sufficient’ (+) ratings
were assigned to the full scale of the CET (with a low quality of evidence), as well as to the
Avoidance subscales of both the CET (with a low quality of evidence) and the CET-A (with a
moderate quality of evidence). These findings implied that all versions of the CET were placed
into the ‘B’ category in terms of recommendation for use.

Original and modified versions of the Exercise Addiction Inventory

A total of 13 studies comprising 17 samples provided evidence concerning some of the
seven measurement properties proposed in the COSMIN initiative (Prinsen et al., 2018) in the
case of the original EAI (11 studies, 15 samples) and the modified versions (EAI-R; one study,
one sample, and EAI-Y, one study, one sample) (see Appendix G). The evidence on the
measurement properties of the EAI was derived from samples consisting of the general
population (n = 1), regular exercisers (n = 8), mixed populations (i.e., those including regular
exercisers with individuals who do not necessarily have such a condition; n = 1), and sports
practitioners (n = 5). The evidence on the measurement properties of the EAI-R was derived
from a single adult sample of regular exercisers (Szabo et al., 2019). Finally, the evidence on
the measurement properties of the EAI-Y was derived from a single sample of adolescent
regular exercisers (Lichtenstein et al., 2018).

The available data allowed ratings to be assigned to the different versions of the EAI
according to five of the seven psychometric properties under consideration (see Table 2).
Firstly, in terms of structural validity, for which both ‘sufficient’ (+) ratings with a low (EAI)
and moderate (EAI-R) quality evidence, and ‘insufficient’ (-) ratings with a low quality of
evidence (EAI-Y) were assigned. Secondly, in terms of internal consistency, for which
‘sufficient’ (+) ratings with a low quality of evidence were assigned both to the EAI and the
EAI-R. In the case of the EAI-Y, the low individual ratings assigned on structural validity and
their associated poor levels of quality of evidence meant that, in accordance with the criteria of
the COSMIN initiative (Prinsen et al., 2018), an ‘indeterminate’ (?) rating in terms of internal
consistency should be assigned to such an instrument. Thirdly, in terms of reliability, for which
a ‘sufficient’ (+) rating with a low quality of evidence was assigned to the EAI. Fourthly, in
terms of hypothesis testing, for which ‘sufficient’ (+) and ‘indeterminate’ (?) ratings were

respectively assigned to the EAI and the EAI-Y, in both cases with a low quality of the evidence.
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Fifthly, in terms of cross-cultural validity/measurement invariance, for which an ‘insufficient’
(-) rating with a low quality of evidence was assigned to the EAI. This poor quality of evidence
was due to the fact that adequate techniques for the evaluation of this issue were employed in
just one of the three studies providing evidence on the matter (Griffiths et al., 2015). These
findings implied that all versions of the EAI were placed into the ‘B’ category in terms of
recommendation for use.

Exercise Dependence Questionnaire

A total of three studies comprising three samples provided evidence concerning some
of the measurement properties proposed in the COSMIN initiative (Prinsen et al., 2018) in the
case of the EDQ (see Appendix G). The evidence on the measurement properties of the EDQ
was derived from samples consisting of sports practitioners (n = 1) and regular exercisers (n =
2).

The available data allowed ratings to be assigned to the EDQ according to four of the
seven psychometric properties under consideration (see Table 2). Firstly, in terms of structural
validity, for which a ‘sufficient’ (+) rating with a moderate quality of evidence was assigned.
Secondly, in terms of internal consistency, for which ‘sufficient’ (+) ratings were given to (i)
the full scale of the EDQ (with a high quality of evidence), (ii) the Positive Reward and Health
Reasons subscales (both with a high quality of evidence), and (iii) the Withdrawal and Weight
Control subscales (with a low quality of evidence). Thirdly, in terms of reliability, for which
‘sufficient’ (+) and ‘insufficient’ (-) ratings were respectively assigned for the full scale and all
the subscales of the EDQ), in both cases with a very low quality of evidence. Fourthly, in terms
of hypothesis testing, for which a ‘sufficient’ (+) rating with a low quality of evidence was
assigned to the full scale of the EDQ. None of the retrieved studies presented information that
allowed for assigning ratings to the subscales of the EDQ on the basis of hypothesis testing.
These findings implied that the Positive Reward subscale of the EDQ and the remaining
subscales included in this instrument were respectively placed into the ‘A’ and ‘B’ categories
in terms of recommendation for use.

Original and modified versions of the Exercise Dependence Scale

A total of 17 studies comprising 22 samples provided evidence concerning some of the
measurement properties proposed in the COSMIN initiative (Prinsen et al., 2018) in the case of
the original (EDS; four studies, four samples) and modified version (EDS-R; 13 studies, 18
samples) of the EDS (see Appendix G). The evidence on the measurement properties of the

EDS was derived from samples consisting of undergraduate students. The evidence on the
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measurement properties of the EDS-R was derived from samples consisting of the general
population (n = 2), sports practitioners (n = 7), and regular exercisers (n = 9).

The available data allowed ratings to be assigned for the EDS and the EDS-R according
to five of the seven psychometric properties under consideration (see Table 2). Firstly, in terms
of structural validity, for which both ‘indeterminate’ (?) rating with a very low quality of
evidence (EDS) and ‘sufficient’ (+) rating with a ‘high’ quality of evidence (EDS-R) were
assigned. Secondly, in terms of internal consistency, for which ‘sufficient’ (+) ratings with a
moderate quality of evidence were assigned to all the subscales of the EDS-R. The only
exception to the above was the Time subscale, for which a ‘insufficient’ (-) rating with a very
low quality of evidence was assigned. In the case of the EDS, the low individual ratings
assigned on structural validity and their associated poor levels of quality of evidence meant
that, in accordance with the criteria of the COSMIN initiative (Prinsen et al., 2018),
‘indeterminate’ (?) rating should be assigned to such an instrument. Thirdly, in terms of
reliability, for which ‘sufficient’ (+) ratings with a very low and low quality of evidence were
respectively assigned both to the full scale of the EDS and all the subscales of de EDS-R.
Fourthly, in terms of hypothesis testing, for which ‘sufficient’ (+) ratings were given to the full
scale the EDS (with a low quality of evidence), and the Tolerance, Intention effects, Lack of
Control, Time, and Reduction in Other Activities subscales of the EDS-R (with a low quality
of evidence). In turn, ‘insufficient’ (-) ratings with a low quality of evidence were assigned to
both the full scale the EDS-R and the Withdrawal and Continuance subscales of the instrument.
Fifthly, in terms of cross-cultural validity/measurement invariance, for which a ‘sufficient’ (+)
rating with a moderate quality of evidence was assigned to the EDS-R. These findings implied
that both the EDS and the EDS-R were placed into the ‘B’ category in terms of recommendation
for use.

Original and modified versions of the Obligatory Exercise Questionnaire

A total of seven studies comprising seven samples provided evidence concerning some
of the measurement properties proposed in the COSMIN initiative (Prinsen et al., 2018) in the
case of the original (OEQ, two studies, two samples) and modified versions (OEQ-10, two
studies, two samples; OEQ-11 one study, one sample; and OEQ-R, two studies, two samples)
of the OEQ (see Appendix G). The evidence on the measurement properties of the different
versions of the OEQ was derived from samples consisting of undergraduate students (n = 2),
sports practitioners (n = 4), and the general population (n = 1).

The available data allowed ratings to be assigned to the OEQ and its modified versions

according to three of the seven psychometric properties under consideration (see Table 2).
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Firstly, in terms of structural validity, for which ‘indeterminate’ (?) ratings with a ‘low’ quality
of evidence (OEQ), ‘insufficient’ (-) ratings with a ‘low’ quality of evidence (OEQ-10), and
‘sufficient’ (+) ratings with a ‘very low” (OEQ-11) and ‘low’ quality of evidence (OEQ-R) were
assigned. Secondly, in terms of internal consistency. In this case, the low individual ratings
assigned on structural validity and their associated poor levels of quality of evidence meant
that, in accordance with the criteria of the COSMIN initiative (Prinsen et al., 2018),
‘indeterminate’ (?) ratings for internal consistency should be assigned to the full scale and the
subscales of the original and modified versions of the OEQ. Thirdly, in terms of hypothesis
testing, for which ‘insufficient’ (-) ratings either with a high (for the three subscales of the OEQ-
11), moderate (for the full scale and the Emotional Element of Exercise and Exercise Frequency
and Intensity subscales of the OEQ-10), or a low quality of evidence (for the Exercise
Preoccupation subscale of the OEQ-10) were assigned. In turn, a ‘sufficient’ (+) rating with a
moderate quality of evidence was assigned to the full scale of the OEQ-11. These findings
implied that three subscales of the OEQ-11 were placed into the ‘C’ category in terms of
recommendation for use (i.e., the Exercise Fixation, Exercise Frequency, and Exercise
Commitment, while the remaining ones corresponding to the different versions of the OEQ
were placed into the ‘B’ category.
Discussion

The present systematic review examined the evidence on the methodological quality
and the measurement properties of the six most widely used self-report instruments proposed
for assessing the symptoms of PE. Data from 48 studies concerning six original instruments
and their eight modified versions were included and subsequently evaluated according to the
criteria proposed by the COSMIN initiative. The results obtained allow clear recommendations
for use to be made only for a small number of the scales and sub-scales examined, which were
favourable in one (i.e., the Positive Reward subscale of the EDQ) and unfavourable in three
(i.e., the Exercise Fixation, Exercise Frequency, and Exercise Commitment subscales of the
OEQ-11) of the cases. This limited nature of these recommendations is due to two main issues
emerging in the process of summarizing and appraising the evidence on the measurement
properties of the instruments under review. Firstly, the existence of numerous methodological
shortcomings in the studies addressing the development of the instruments; and secondly, the
limited evidence base in support of the majority of their measurement properties, with the most
relevant being that concerning content validity. This implies that comprehensive
recommendations concerning the use of most of the scales and subscales included in the

instruments under review remains pending further investigation. Based on the shortcomings
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identified, a number of suggestions are set out below that could be useful in addressing such
research and, by extension, in facilitating progress in the field of PE research.

A first potential avenue for research to be proposed from the findings of the present
study derives from the methodological shortcomings in the development studies of the
instruments under consideration. This is particularly evident in light of the limited effort made
in these studies to examine a key issue such as content validity in the early stages of the
development process. This is an important flaw within the context of the appraisal methodology
employed in the present study since the practical relevance of the remaining properties is largely
dependent on the fact that there is prior evidence of content validity (i.e., that the content of the
instrument has proven to be relevant, comprehensive, and comprehensible with respect to the
construct of interest and the study population; Mokkink, Prinsen, et al., 2018; Terwee et al.,
2018). This limitation is even more of a concern in view of the results of the content analysis
that, as a result of the lack of evidence in this respect in the retrieved studies, had to be
conducted by the team of reviewers of the present study (Terwee et al., 2018).

In particular, as the findings emerging from this analysis raise serious doubts concerning
the extent to which the instruments under consideration are content-valid, particularly, in terms
of comprehensiveness. Consequently, further studies specifically designed for the purpose of
confirming or dispelling such doubts are warranted. The arguably questionable methodological
soundness of the development studies of the instruments under review is also evident in view
of the overall lack of matching between the populations included in these studies and the target
population. It is worth noting that samples consisting of undergraduate students (CET, EAI,
EDS, EDS-R, OEQ-11) or female (or mostly female) participants (CET, EAI-R, OEQ-11) have
been employed for the purpose of developing instruments initially aimed to assess PE in broader
populations in terms of demographic characteristics such as age, educational level, gender,
practiced exercise modality, or exercise involvement. Admittedly, the existence of the
methodological shortcomings concerning the lack of examination of content validity and
matching between target and study populations identified above does not appear to be restricted
to the development processes of instruments under examination. Indeed, this same two kinds
of flaws have to some extent been reported by previous reviews that, aimed at examining other
instruments, have also been conducted under the COSMIN initiative (e.g., Cassidy et al., 2018;
Wittkowski et al., 2020).

However, this does not prevent the present authors from encouraging researchers
proposing either adaptions of existing measures or hypothetical new ones in this field to

consider study populations similar to the target populations for the purpose of examining
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content validity before moving on to explore the remaining measurement properties. This
process should include pilot assessments and cognitive interviews that, involving both
participants from the target population and professionals, may provide evidence on the
relevance, comprehensiveness, and comprehensibility of the instrument and, by extension, on
its quality and potential practice utility (Mokkink, Prinsen, et al., 2018; Terwee et al., 2018).

Another major research avenue in the field under consideration stems from the limited
evidence available in support of most of the measurement properties being examined (e.g., with
regard to structural validity and cross cultural/measurement invariance). Here, the available
evidence on these two measurement properties is noteworthy not only for being on the whole
scarce but also for having been in quite a few cases obtained by employing somewhat
questionable methodological approaches. Examples of the latter are the seemingly prevalent
use of exploratory vs. confirmatory factor analysis techniques for the purpose of examining
structural validity (e.g., in the case of the OEQ and its different versions) or the employment of
statistical procedures of doubtful appropriateness when testing measurement invariance (mostly
in this latter case, within the context of proposing translations of the instruments under
consideration; e.g., Sauchelli et al., 2016; Sicilia et al., 2013, 2017; Sicilia & Gonzalez-Cutre,
2011). These shortcomings imply that reasonable doubts still exist with regard to (i) the degree
to which the scores of the instruments being reviewed are an adequate reflection of the
dimensionality of the construct to be measured and (ii) whether the differences observed in
those same scores across populations groups are due to measurement deficiencies (Bowen &
Masa, 2015; Milfont & Fischer, 2010; Mokkink, Prinsen, et al., 2018). This is a pending
significant issue in view of the ongoing debate on the dimensionality of some of the instruments
under review (Chamberlain & Grant, 2020; Sicilia & Gonzéalez-Cutre, 2011). Additionally, in
view of the research interest in examining the differences in the risk levels of PE across
population groups, for instance, according to gender (Cook et al., 2013; Costa et al., 2013),
eating disorder status (Trott et al., 2020), or exercise modality (Marques et al., 2019).

In sum, these shortcomings point to an urgent need for further examination of both
structural validity and cross cultural/measurement invariance across population groups of
interest of the scores derived from the instruments under consideration, a recommendation that
is also applicable to the development of future instruments on the field. This recommendation
is even more pertinent in the case of measurement invariance given the likely varying
interpretations that different population groups (e.g., highly committed athletes vs. recreational

exercisers) might make of the content of the instruments under review (Szabo et al., 2015).
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The scarcity of evidence on the measurement properties on which the proposals here are
grounded for future avenues of research is also noteworthy in the case of criterion validity,
measurement error, and responsiveness. Admittedly, the fact that the instruments under review
have not been developed for the purpose of assessing a common and clearly defined outcome
(as would be the case for a nosographic entity delimited according to precise diagnostic criteria)
makes it difficult to adopt an unequivocal ‘gold standard’ for the purpose of providing evidence
of criterion validity. In the event that a consensus was reached on specific criteria that
unequivocally qualify a particular pattern of exercise behaviour as problematic, these could be
included in a clinical interview to be used as a gold standard. A complementary approach to
that above could be proposed on the basis of an inherent feature of the many different
expressions of problematic behaviours: the existence of harm/distress of a functionally
impairing nature (Kardefelt-Winther et al., 2017). Moreover, objective indices (e.g., injury
data) could be also used for the purpose of providing additional evidence on the validity of the
self-report instruments assessing PE.

As far as measurement error and responsiveness are concerned, the fact that these
properties remain totally unexplored to date implies that the possibility that changes over time
in the scores derived from self-report instruments of PE are due to measurement deficiencies
cannot be ruled out (Mokkink, Prinsen, et al., 2018). This is a worrying prospect in view of the
research interest in examining these changes, for instance, within the context of testing the
efficacy of interventions aimed at reducing the symptoms of PE (Outar et al., 2018).
Consequently, further research providing evidence on measurement error and responsiveness
of the scores of the self-report instruments of PE are warranted.

Strengths and limitations

A key strength of the present review is its comprehensiveness, which is evidenced by
considering several relevant databases and publishing languages, so that near to 4,000 records
were screened. Also worth noting is the fact that the review was pre-registered, which adds to
the transparency of the research. Another key strength is the employment of the latest COSMIN
criteria and standards for the purpose of conducting a rigorous and methodologically sound
evaluation of the instruments of interest (Mokkink, Prinsen, et al., 2018; Terwee et al., 2018),
which were supplemented where necessary in the light of the specificities of the studies
retrieved. This translated, for example, into setting standards that allowed for rating structural
validity when evidence from EFA instead of CFA was available or into rating the measurement
properties reported in all the available studies irrespective of their methodological quality. The

latter allowed — as in the case in previous reviews conducted under the COSMIN initiative
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(Jewell et al., 2019; Wittkowski et al., 2020) — that a comprehensive overview of the
instruments under consideration was gathered.

As regards the limitations of the present study, a first one arises from the specificities of
the methodology employed. On the one hand, in view of both the very close nature of the cut-
off points leading to assigning ‘adequate’ or ‘inadequate’ ratings and the ‘worst case counts’
rule penalizing single flaws when assigning ratings which have led some authors to suggest the
likely underestimated nature of the results emerging from applying the COSMIN tool (Jewell
et al., 2019; Wittkowski et al., 2020). On the other hand, the implementation of the COSMIN
tool is not without some degree of subjectivity (Cassidy et al., 2018). However, it does not seem
to be the case that these two issues had a major impact on the conclusions of the present study.
In the first case, because most of the low ratings given seemed to be caused more by the absence
of formal testing of several of the properties under examination than by the negative assessment
of one of them. In the second case, in view of the high level of inter-coder agreement in the
present study (75% to 100%), which is similar to those reported in previous reviews conducted
utilizing the COSMIN initiative (e.g., Cassidy et al., 2018; Wittkowski et al., 2020). A second
limitation derives from the focus on ‘generic’ instruments of PE (i.e., those not specifically
proposed for a given exercise context or sport modality) adopted in the present study. Therefore,
the possibility cannot be excluded that some of the instruments proposed within specific
exercise contexts or sport modalities in the literature (e.g., Carmack & Martens, 1979; Smith &
Hale, 2004) could have been proved to be more robust than those examined in the present study
either in terms of the methodological quality of its development studies or according to the
evidence in support of its measurement properties.

Conclusions

The present study is the first to conduct a structured and rigorous methodological
evaluation of the evidence concerning the methodological quality and the measurement
properties of the six main self-report instruments assessing the risk of PE using a robust research
tool (COSMIN). The findings showed (i) a general lack of methodological quality in the
development of the instruments under consideration, and (ii) a rather limited evidence base for
their robustness in terms of validity and reliability. Indeed, from the 14 instruments and nearly
48 subscales examined, only one of these latter (i.e., the Positive Reward subscale of the EDQ)
could be clearly recommended for use according to the proposal of the COSMIN initiative.

These results are relevant as they call into question the (i) accuracy and usefulness of
the body of evidence obtained by employing these instruments, and (i) advisability of persisting

with its use, at least, until the issues identified in the present study have been adequately
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addressed. Admittedly, significant progress in the study of the aetiology, consequences, and
treatment of PE from a quantitative perspective will hardly be made in the absence of valid and
reliable instruments. Even more so in the case of a complex phenomenon such as PE, whose
comprehensive assessment may well require instruments specifically focused on the evaluation
of its different manifestations. Consequently, obtaining further evidence concerning the
measurement properties of currently available self-report instruments of PE as well as providing
them in early stages of development for those to be proposed in the future (particularly in

relation to content validity) should be a priority for research in the field.
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Table 1. Main characteristics of the instruments of problematic exercise included in the review.

Number of items

Measure Modified Focus of the measure Response

(Authos) from (Aim of tool) Study population Total Subscales options Recall period Scoting

CES (Davisetal,  None Core features believed to Male/female Canadian exercisers recruited 8 None, one-dimensional VAS None Continuous: Higher scores mean
1993) characterize excessive from recreational facilities at universities, (155 frait level) greater risk of PE’

exercisers health and fitness dlubs/assodiations mm)

CET (Taranis None Pamary factors operating in Young women from UK and Australian 2 Avoidance and rule-driven behaviour (8) Weight None Continuous: Higher scores mean

etal, 2011) the maintenance of universities engaged in regular exercise or control exercise (S; Mood improvement (5); Lack Likert {trait level) greater risk of PE*
excessive exercise within the sport over the last 4 weeks of exercise enjoyment (3); Exercise rigidity (3) scale
eating disorders domain

CETA Plateau  CET Similar o the CET Male/female competitive athletes recruited 15 Avodance of Negative Affect (6); Weight Control  6-point None Similar to the CET
etal, 2014) from sports clubs and teams at UK Exercise {4); Mood Improvement (5) Likert ftrait level)

universities scale

CET4F (Swenne  CET Similar to the CET Both sedentary and physically active male/ 21 Avoidance and ruledriven behaviour (8} Weight None Similar to the CET
2016) female Swedish adolescents diagnosed control exercise (5 Mood improvement (5); Lack Likert frait level)

with an eating disorder of exercise enjoyment (3) scale

EAl (Terry et al, None Theoretical components of Male/female UK university students ®porting 6 None, one-dimensional 5-point None (a) Continuous: Higher scares
2004) behavioural addictions. pa in exercise Likert ftrait level) mean greater risk of PE*

(Griffiths 1996) scale (b) Screening: At-risk (24-30),
Symptomatic (13-20)
Asymptomatic (0-12)

EAI-R (Sabo EAl Similar to the EAI Mainly male (88%) aduits that reported 6 None, one-dimensional 6-point None Similar to the EAl
etal, 2019) exercising at least three times per week for Likert {trait level)

atleast 30 min each time scale

EA-Y EAl Similar to the EAl Male/female adolescents and young adults 6 None, one-dimensional S-point None Similar to the EAl
(Lichtenstein expected to perform regular exercise Likert frrait level)
etal, 2018) including sport school students, attendees scale

atfitness centres, and eating disorder
patients

EDQ fOgden None Feelings and cognitions about ~ Male/female young adults that reported 2 Interference with life (5); Pesitive reward @); 7-point Past month 2 scores mean
etal, 1997) exercise behaviour exercising more than 4 hours/week, Withdrawal (4); Exercise for weight control (4); Likert greater risk of PE*

by self-declared as “exercise recruited from sports clubs, lelsure centres, Insight into problem {4); Exercise for social scale
addicts” and ads in magazines reasons (3} Exercise for health reason (3}
Stereotyped behaviour (2)

EDS (Hausenblas ~ None (Criteria for substance Male/female US. university students 30 Tolerance (4} Withdrawal (12); Intention effects (21 6-point Past 3-month (a) Continuous: Higher scares
& Downs. dependence (APA, 1994) Lack of contrd (3); Time (2); Reduction in other Likert mean greater risk of PE*
200) adapted to the context of activities {); Continuance (3) scale (b) Screening: At-risk (scores.

exercise of 56 on > 3 criteria);
Symptomatic (scores > 3 on
= 3 criteria without meeting
the at-risk condition);
Asymptomatic (scores of 1-2
on > 3 criteria)

EDS-R (Downs EDS Similar to the EDS Male/female US. univesity students enrolled 2 Tolerance (3); Withdrawal (3); Intention effects 3);  6-point Past 3-month Similar to the EDS
et al, 2004) in fitness classes that exercised at least Lack of contrd (3); Time (3); Reduction in other Likert

thrice a week for approximately 1 hr per activities (3); Continuance (3) scale
session
None 2 One-dimensional
Table 1. Continued.
Number of items.

Measure Modified Focus of the measure Response

(Authors) from (Aim of tool) Study population Total Subscales options Recall period Scoing

OEQ (Pasman & Subjective need to engage in Male/female runners, weightlifters and 4-point None Continuous: Higher scores mean

repetitive exercise sedentary controls Likert ftrait level) greater risk of PE*
1988) behaviours scale

OEQ-10 (Steffen OEQ Similar to the OEQ Male/female US. high school students 10 Emational element of exercise (4); Exercise 4-point None Similar to the OEQ
& Brehm 1999) frequency and intensity (4); Exercise Likert ftrait level)

preoccupation (2) scale

OEQ-11 (Ackard OEQ Similar to the OEQ Female US. university students n Exercise Fbation (5); Exercise Frequency (3); Exerdise  4-point None Similar to the OEQ
etal, 2002) Commitment (3) Likert {trait level)

scale

(OEQ-R (Duncan OEQ Similar to the OEQ Male/female Canadian regular exercisers Preoccupation with exercise (4} Exercise behaviour  4-point None Similar to the OEQ
etal, 2012) (3} Exexcise emotionality (3) Likert ftrait level)

scale

Note. CES = Commitment to Exercise Scale; CET = Compulsive Exercise Test; CET-A = Compulsive Exerdse Test-Athletes; CET-4F = Compulsive Exercise Test (-factors); EAl = Exercise Addiction Inventary; EAIR = Exercise Addiction Inventory-Revised; EAI-Y =
Exexcise Scal Obligatory Exercise Questionnal

Exercise Addiction Inventory-Youth; EDQ = Exercise = le; EDS-R = Exercise Dependence Scale-Revised; OEQ = ire; OEQ-10 = Obligatary Exercise Questionnaire-10-
ms&@n—mmmmnmm Obiligatory Exercist Revised; PE =
*In the absence allow a clear ch of th the CES (Le, and etal, 1993), this the
purposes of the present study.
*Termed in this instrument as “excessive exercise”.
*Termed in this instrument as “compulsive exercise”.
“Termed in this instrument as *exercise addiction”.
*Termed in this instrument as “exercise dependence”.
“Termed in this instrument as “obligatory exercise”.
Design Cogritive isterview (C1) sudy Coment validity
Toal Geneesl R
Concept . . Asking Asking
Genenl oot | som desi [ -
dexge reguirererts gl P cerpreenabisty | Compestersivenca e
§ T 33
S Hili| 6 i AAHERE
5 3 a B s
i: i H EARHEE
3 E § 3 EEE
] 3 £ 3
HHEELR i ¢l |é
HE & o °
cEs vl o[ ]0n D . t - . e [f-]-]rp]-
CET (Tarants e€al. 2011) vl o[v]0o 1 . ' - . o[- To]-
CHTeA (Pteau e al 2014) vl o[v]o D 1 1 - . - T T
CHTAF (Lirsbarg etal 2019) vlio[v]e A 1 1 - . e el -]~
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OEQ (Praresn & Thoeepuen 1988) | 1+ f 0] 1 [ o 1 ( - . -l -1-1-1T-Y@
OEQ-10 (Seftes & Brchm 1999 | v [ D [ v [ o 1 ' - . - -T-T-T1-1-
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Figure 2. Results of the risk of bias of the PROM development studies of problematic exercise.
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Table 2. Result of the ratings of the psychometric properties and the quality of the evidence of the instruments of problematic exercise.

Content validity Cross-cultural validity/
‘measurement
Relevance [« C Structural validity Internal consistency Reliability Hypothesis testing invariance
Rating Rating Rating Rating Rating Rating Rating
Full scale/ of Quality of of Quality of of Quality of of Quality of of Quality of of Quality of of Quality of of Quality of
Measure Subscale »sults evidence results ‘evidence results evidence results evidence results evidene results evidence results evidence results evidence
CEs Full scale [z Veylow  H Low 5] Low 2] Verylow ] High Not evaluated” o] Low Not evaluated®
cer Full scale Not appliable’ Not applicable’ Nt applicable’ H Low 4] High Not evaluated® +] Low Not evaluated
CET Avoidance 8] Very low 15} Low ] Very low Not applicable® U} High Not evaluated® [+ Low Not evaluated®
CET Weight control + Very low 3] Low 1= Very low Net applicable® 4] High Not evaluated® 8] Low Not evaluated®
cer Mood +] Vaylow ] Low 5] Verylow  Nat applicable’ n High Not evaluated® 8] Moderate  Not evaluated®
im|
cer Lackof enjoyment  [+] Veylow ] Low =] Low Not applicable® n High Not evaluated® 8] Moderate  Not evaluated®
CEr [+] ow Low Bl low  Net applicable® [u] High Not evaluated’ I8l Moderaste  Not evaluated”
CEFA  Fullscale Not appliable’ Not applicable’ Nt appiicable’ H Low 4] High Not evaluated® m Verylow  Not evaluated®
CEFA  Awidance +] Low H Low 3] Verylow  Nat applicable’ 4] High Not evaluated® ] Moderate  Not evaluated®
CET-A Weight control 8] Low H Low Bl Very low Not applicable® u} High Not evaluated® H Moderate  Not evaluated®
CEFA  Mood 1+l Low (3] Low Kl Verylow  Net applicable’ n High Not evaluated® 8] Moderate  Not evaluated®
im|
CET4F  Fullscale Not appliable’ Not applicable’ Nt applicable’ =] Verylow Mot evaluated Not evaluated® Not evaluated” Not evaluated®
CET4F  Awoidance [+ Bl Low =] Very low Nt applicable’ n High Not evaluated® m Low Not evaluated®
CET4F  Weight control [+l Low H Low 5] Verylow  Notapplicable’ n High Not evaluated® lul Low Not evaluated
CET4F  Mood + Low 3] Low E] Verylow  Not applicable’ 4] High Not evaluated® m Low Not evaluated®
im|
CET4F  Lackofenjoyment [+] Low (%] Low 5] Low Nat applicable’ Ju High Not evaluated® m Low Not evaluated®
EA Full scale ] Veylow  H Low Verylow ] Low (3] Low (B Low [+l Low o] Low
EA-R  Full scale o] Verylow  H Low E Verylow ] Moderate  [+] Low Not evaluated® Not evaluated® Not evaluated
EAY  Full scale =] Tow Low ow H Low Low Not evaluated® m Low Not evaluated®
EDQ Full scale Not appliable’ Not applicable’ Nt applicable’ 5] Moderate  [+] High 8] Verylow  [+] Verylow  Not evaluated®
EDQ Interference &3] Very low 3] Low 5] Very low Not applicable® 3] Very low [ Verylow  Not evaluated® Not evaluated®
EDQ Positve reward  [+] Low 5] Low 3] Low Not applicable* 8] High 8] Verylow  Not evaluated® Not evaluated
EDQ Withdrawal 2] Very low B Low k] Very low Nat applicable’ 2] Low [ Very low Not evaluated® Not evaluated®
EDQ Weight control =] Veylow  H Low 5] Verylow  Not applicable’ (3] Low 8] Verylow  Not evaluated® Not evaluated®
EDQ Insight into =] Veylow  H Low El Verylow  Nat applicable’ H Verylow ] Verylow  Not evaluated’ Not evaluated
EDQ Sodial reasons. =] Veylow  H Low 3] Verylow  Net applicable’ H Verylow ] Verylow  Not evaluated’ Not evaluated’
EDQ Health reasons =] Veylow  H Low El Verylow  Nat applicable’ (5] High 3] Verylow  Not evaluated® Not evaluated®
EDQ Stereotyped (] Verylow  H Low 5] Verylow  Net applicable’ H High 5] Verylow  Not evaluated’ Not evaluated’
behaviour
EDS Full scale Not appliable’ Not applicable’ un applicable’ n low Low (5] low [+ Low Not evaluated®
EDS Tolerance +] H Low Verylow Nt applicable’ Mot evaluated® Not evaluated® Not evaluated® Not evaluated®
EDS Withdraval ] Verylow ] Low m Low Not applicable* Not evaluated® Not evaluated® Not evaluated® Not evaluated®
EDS Intention effects  [+] Verylow k] Low E] Verylow  Nat applicable’ Not evaluated’ Not evaluated® Not evaluated® Not evaluated’
EDS Lack of control 1+l Veylow  H Low 3] Low Not applicable* Not evaluated® Not evaluated® Not evaluated® Not evaluated®
EDS Time =] Veylow  H Low =] Low Nt applicable’ Mot evaluated’ Not evaluated® Not evaluated’ Not evaluated
EDS Reduction in (€] Very low 3] Low 53] Very low Net applicable’ Mot evaluated® Not evaluated® Not evaluated® Not evaluated®
other activities
EDS Continance 8] Very low H Low 12 Low Not applicable® Not evaluated® Not evaluated® Not evaluated® Not evaluated®
EDSR Full scale Not appliable’ Not applicable’ Net applicable’ (5] u;:‘gn Not evaluated® Not evaluated® [8] Moderate  [+]
EDSR  Tolerance 1+l Low H Moderate 2] Low Nt applical (3] Moderate  [+] Low +] Low Not ted®
Table 2. Continued.
Cantent validity Cross-cultural validity/
measurement
Relevance [< ¢ Structural validity Internal consistency Reliability Hypothesis testing invariance
Rating Rating Rating Rating Rating Rating Rating
Full scale/ of Quality of of Quality of of Quality of of Quality of of Quality of of Quality of of Quality of of Quality of
Measure Subscale msults  evidence  results  ewidence  results  evidence  results  evidence  results  evidene  results  evidence  results  evidence  results  evidence
EDSR  Withdrawal +] Low H Moderate 2] Moderate  Not applicable’ =] Moderate  [+] Low H Moderate  Not evaluated’
EDSR  Intention effects  [¢] Low H Moderate  [+] Moderate  Not applicable® (5] Moderate [+ Low [X] Low Not evaluated®
EDSR  Lack of control [+] Low H Moderate  [+] Moderate  Not applicable’ Bl Moderate  [+] Low [+ Low Not evaluated®
EDSR Time +] Low H Moderate [ Moderate  Net applicable’ H Very low [+ Low [+ Low Not evaluated®
EDSR  Reduction in &) Veylow  H Moderate  [] Low Not applicable’ (5] Moderate  [+] Verylow  [+] Low Not evaluated®
other activities
EDSR  Continuance ] Low H Moderate _[:] Moderate  Not applicable® (3] Moderate  [+] Verylow [ Moderate  Not evaluated
OEQ Full scale 3} Very low H Low 3] Low (] Low ] Moderate  Not evaluated” Not evaluated® Not evaluated”
OEQ10  Full scale Not appliable’ Not applicable’ Not appiicable’ H Low [u] Moderate  Not evaluated® B Moderate  Not evaluated
0EQ-10  Emotional 2] Very low H Low 3] Very low Net applicable’ ] Moderate  Not evaluated® 8] Moderate  Not evaluated®
element of
exercise
OEQ10  Exercise (&3] Verylow  F Low 3] Verylow  Natapplicable’ n Moderate  Not evaluated® M Moderate  Not evaluated
frequency and
intensity
OEQ10  Exercise 53] Veylow  F Low 3] Low Not applicable® n Moderate  Not evaluated® M Low Not evaluated®
preoccupation
OEQ-11  Full scale Not appliable’ Not applicable’ Not applicable’ 5] Verylow D] Low Not evaluated® 1+ Moderate  Not evaluated
OEQ-11  Exercise fixation 3] Very low H Low 3] Low Nat applicable” n Low Not evaluated® [ High Not evaluated®
OEQ11  Exercise [+l Low H Low (3] Verylow Nt applicable’ 1] Low Not evaluated® o] High Not evaluated®
frequency
OEQ-11  Exercise 8] Low 3] Low =] Very low Net applicable” n Low Not evaluated” ] High Not evaluated®
‘commitment
OEQR  Full scale Not appliable’ Not applicable’ Not applicable’ 2] Low Not evaluated® Not evaluated® Not evaluated® Not evaluated®
OEQR  Preocapation [+l Low 2] Low 3] Low Not applicable’ n Low Not evaluated® Not evaluated® Not evaluated®
with exercise
OEQR  Exercise 8] Low H Low 3] Verylow  Not applicable’ n Low Not evaluated® Not evaluated® Not evaluated®
behaviour
OEQR  Exercise 3} Very low 3] Low 2] Very low Not applicable® 4] Low Not evaluated” Not evaluated® Not evaluated®
‘emotionality
Note. [+] = sufficient; ] m= Bl = CES =4 to rercise Scale; CET = Compulsve Exercie Test; CET-A = Compulsive Exercse Test-Athetes; CET-4F = Compulsive Exercise Test (4factors); EAl = Exercie
Addiction Inventory; EAI-R = Exercise Addiction Inventory-Revised; EALY = Exercise Addiction Inv Scale-Revised; OEQ = Obligatory

Enudse(msﬂolﬂe OEQ-10= wmmwm1Ms,M11_mm&mwnnmweu %Iwy(ndzﬁ-smm
@ntent validity are applied at the subscale level.

’Slmmnlvaﬂykeﬂmai at the full-scale level.
Due to data fie, the property under has not been examined in any of the available studies).
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Table 3. Results of the ratings of content validity by study.

Relevance Comprehensiveness Comprehensibility
PROM development  Content validity Reviewers’ PROM Development  Content validity Reviewers. PROM Development  Content validity Reviewers.
Study Measure Full scale/Subscale study study ratings study study ratings study study ratings
Davis et al. (1993) s Full scale Not applicable’ 2] n Not applicable’ | m Not applicable” 4]
Teixeira etal Q011)  CES Full scale umpphug' Not Not applicable’ n Not Not applicable’ 1+ Not
applicable’ applicable” applicable’
Taanietal (2011)  CET Avoidance o} Not applicable’  [4] n Not applicable’ [+ m Not applicable’  [4]
Taranisetal (2011)  CET Weight control m Nt applicable’  [+] n Not applicable’ [ m Not applicable”  [4
Tamnketal (2011)  CET Mood improvement U] Not applicable’  [+] n Not applicable’ [+ Jul Not applicable’  [4]
Taranisetal (2011)  CET Lack of enjoyment m Nat applicable’  [+] m Not applicable”  [+] m Not applicable” [+
Taranisetal (2011)  CET m Net applicable’  [2] n Not applicable” [ m Not applicable’ [}
Plateau etal 20M) CET-A  Avoidance m Not applicable’  [+] m Not applicable’  [] lul Not applicable’  [4]
Plateau etal 2014)  CET-A  Weight control U] Not applicable’  [+] e Not applicable’ [ m Not applicable” [
Plateau et al 2014)  CET-A Mood improvement m Not applicable’  [+] m Not applicable’ ] m Not applicable’  [4
Swenne 2016) CET4F  Avoidance ul Not applicable’  [+] n Not applicable’  [+] jul Not applicable’  [4]
Swenne 2016) CET4F  Welght control ol Not applicable’ -~ [+] m Not applicable’  [] lul Not applicable’  [4]
Swenne 2016) CET4F  Mood improvement ul Not applicable’  [+] o] Not applicable’”  [+] m Not applicable” [
Swenne 2016) CET4F  Lack of enjoyment m Nt applicable’  [+] n Not applicable’”  [+] n Not applicable’ [+
Tey etal. 2004)  EAI Full scale n Not applicable’  [2] n Not applicable’ ] n Not applicable’ [
Szboetal (019  EARR Full scale jul Not applicable’  [£] n Not applicable’ [} Jul Not applicable’  [4]
Lichtenstein et al. EALY Full scale m Not applicable’  [2] n Not applicable’  [] m Not applicable’  [4
(2018)
Ogden etal (1997)  EDQ Interference ul Not applicable’  [2] m Not applicable’ [} m Not applicable’  [4]
Ogden etal (1997)  EDQ Positive reward U] Not applicable’  [+] m Not applicable”  [+] m Not applicable’ [+
Ogden etal. (1997) EDQ al m Not applicable’  [] m Not applicable’  [] m Not applicable’  [4
Ogden etal (1997)  EDQ Weight control m Net applicable’  [£] m Not applicable’  [] m Not applicable”  [4
Ogden etal (1997)  EDQ Insight into problem m Not applicable’  [2] m Not applicable’  [] lul Not applicable’  [4]
Ogden etal (1997)  EDQ Social reasons m Not applicable’ ] n Not applicable” [ m Not applicable’  [4
Ogden etal (1997)  EDQ Health reasons n Not applicable’  [2] n Not applicable’  [] ul Not applicable’  [4]
Ogden etal (1997)  EDQ Stereotyped behaviow [ Not applicable’  [2] m Not applicable’  [] ul Not applicable’  [4]
Hausenblas & Downs  EDS Tolerance m Not applicable’  [+] n Not applicable’ [} m Not applicable’  [4]
(2002)
Hausenblas & Downs  EDS Withdrawal m Not applicable’  [+] n Not applicable’  [+] m Not applicable’  [4]
(2002)
Hausenblas & 5 Intention effects U] Not applicable’  [+] m Not applicable”  [+] U] Not applicable” [
(2002)
Hausenblas & 5 Lack of control m Not applicable’  [+] n Not applicable’ - [] m Not applicable’  [4]
(2002)
Hausenblas & 5 Time U] Not applicable’  [£] m Not applicable’ [ m Not applicable” [
(2002)
Hausenblas & 5 Reduction in other m Not applicable’  [2] n Not applicable’ [ m Not applicable’  [4]
(2002) activities
Hausenblas & S Continuance m Not applicable’  [+] n Not applicable’ [ m Not applicable’  []
(2002)
Downsetal. (2004) EDSR  Tolerance ul Not applicable’  [+] m Not applicable’ [} m Not applicable’  [+]
Downsetal. (2004) EDSR  Withdrawal ] Not applicable’  [+] m Not applicable’ | u] Not applicable” [
Downsetal.(2004)  EDSR Intention effects ul Not applicable’  [+] n Not applicable’ [} m Not applicable’  [+]
Downsetal.(2004)  EDS-R Lack of control m Net applicable’  [+] n Not applicable” [ m Not applicable’ [+
Downsetal.(2004) EDSR  Time m Not applicable’  [2] m Not applicable’ [} m Not applicable’  [+]
Table 3. Continued.
Relevance Comprehensiveness Comprehensibility
PROM development  Contentvalidity ~ Reviewers'  PROM Development  Contentvalidity ~ Reviewers  PROM Development  Contentvalidity  Reviewers
Study Measure Full scale/Subscale study study ratings study study ratings study study ratings.
Downsetal.(2004)  EDS-R  Reduction in other m Nt applicable’  [2] t] Not applicable” ] m Not applicable”  [4]
activities
Downsetal.(2004) EDS-R  Continuance m Not applicable’  [+] n Not applicable” | jul Not applicable”  [4]
Pujals etal. 2018)  EDSR  Tolerance Not applicable’ n Not Not applicable’ e] Not Not applicable’ 8] Not
applicable’ applicable’ applicable’
Pujals et al. 2018) EDSR Withdrawal Not applicable’ ] Not Not applicable’ n Not Not applicable’ [+ Not
applicable’ applicable’ applicable’
Pujals et al. 2018) EDSR Intention effects Not applicable’ ] Not Not applicable’ m Not Not applicable” [+ Not
applicable’ applicable’ applicable’
Pujals et al. 2018) EDS-R Lack of control Not applicable’ n Not Not applicable’ [u] Not Not applicable’ [+ Not
applicable’ applicable’ applicable’
Pujals et al. 2018) EDSR Continuance Not applicable’ ] Not Not applicable’ 1] Not Not applicable’ [+ Not
applicable’ applicable’ applicable’
Pasman & Thompson ~ OEQ Full scale m Not applicable’  [2] m Not applicable’ ] m Not applicable’ £
(1988)
Steffen & Brehm OEQ-10  Emotional elementof  [7] Not applicable’  [2] m Not applicable”  F] Not applicable’ [+
(1999)
Steffen & Brehm OEQ10  Exercise frequencyand [ Not applicable’  [2] n Not applicable’ | m Not applicable’  [4]
(1999)
Steffen & Brehm OEQ-10  Exercise preoccpation  [7] Not applicable’  [2] n Not applicable’ | m Not applicable’  [4]
(1999)
Adardetal. 2002)  OEQ-11  Exercise fixation m Not applicable’  [2] n Not applicable’ | m Not applicable’ [
Adard etal. Q002)  OEQ-11  Exercise frequency lul Not applicable’  [+] n Not applicable’ [ m Not applicable’  [4]
Adardetal. 2002)  OEQ-11  Exercse commitment [ Not applicable’  [2] n Not applicable’ [ n Not applicable’ [+
Duncanetal. 2012) OEQR  Preoccupation with m Not applicable’  [+] n Notapplicable’  [+] o] Not applicable’  [+]
exercise
Duncanetal. 2012) OEQR  Exercise behaviour m Not applicable’  [+] n Not applicable’  f] n Not applicable’  [4]
Duncanetal. 2012) OEQR  Exercse emotionalty  [7] Not applicable’  [2] o] Not applicable’ [} U] Not applicable” [+
Note. [+] = sufficient; ] = m= El CES =Gy to Exercte Scale; CET = Compusive Exercie Test, CET-A = Campusive Exercie Test-Athletes; CET4F = Compusive Exercie Test (4factors); EAl = Exercise

EAL

Addiction Inv
Exercise Questionnaire; OEQ-10 = wmmmm&wmxw}u-mm&mwmunmsowk Obligatory Exercise Questionnaire-Revised.
"Studies are specifically assessed in terms of

-Y = Exercise Addiction Inv

content validity studies) fe.g, reviewers’ ratings are not needed in content validity studies; Terwee et al, 2018).

validity of the

Scale; EDS-R = Exercise Dependence Scale-Revised; OEQ = Obligatory

{e-g. reviewers’ ratings are not needed in
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Table 4. Result of the psychometric properties by study.

Cross-cultual validity/

Structural validity Internal consistency Reliability Hypothesis testing measurement invariance
Full scale/ Typeof Rating  Rating of Rating  Rating of Rating Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale Language n analysis  ofresult  risk bias n of result riskblas n  ofresult risk bias n  ofresult  risk bias n  ofresult risk bias
Davis et al. CEs Full scale English 18 EFA m Inadequate 185 m Very Not addressed/reparted 185 M Doubtful Not addressed/reported
(1993) good
Teixeira etal  CES Full scale Brazilian 116 None m Inadequate 76 m Very Not Not Not
(2011) good
Zeeck et al CEs Full scale German sn CFA ] Very good sn m Very Not addressed/reparted 07 [ Doubtful Not addressed/reported
(2017) good
Taranis et al. CET Full scale English 36 EFA =] Adequate 101 m Very Not addressed/reparted 1017 [ Adequate  Not addressed/reported
(2011) good 97
Taranis et al. CET Avoidance English Not applicable (subscale) 101 m Very Not addressed/reparted 101 [+] Adequate Not addressed/reported
2011) good 97
Taranis et al. CET Weight contrd  English Not applicable (subscale) 101 m Very Not addressed/reparted 1010 [ Adequate Not addressed/reported
2011) good 97
Taranis et al. CET Mood English Not applicable (subscale) 101 m Very Not addressed/reparted 0; [ Adequate Not addressed/reported
(2011) im good 97
Taranis et al. CET Lack of English Not applicable (subscale) 101 m Very Not addressed/reparted 101 [ Adequate Not addressed/reported
(2011) enjoyment good 97
Taranisetal  CET Rigidity English Not applicable (subscale) 101 m Very Not addressed/reported ~ 101; [ Adequate  Not addressed/reported
2011 good 97
Fs CET Full scale English 104 CFA &} Very good 104 m Very Not addressed/reparted 104 [ Doubtful Not addressed/reported
(2014) good
F ceT Avoidance English Not applicable (subscale) 104 [l Very Not Not Nat
(2014) good
F ceT Weight contrd  English Not applicable (subscale) 104 n Very Not Not Not
(2014) good
Formby etal.  CET Mood English Not applicable (subscale) 104 m Very Not Not Nat
(2m4) im} good
Formby et al CET Lack of English Not applicable (subscale) 104 ) Very Not Not Not
(2m4) enjoyment good
Formby etal.  CET Rigidity English Not applicable (subscale) 104 m Very Not Not Not
(2014) good
Goodwin etal. CET Full scale English 1012 EFA (&} Adequate 1012 m Very Not addressed/reported 1012 [+] Doubthsl ot addressed/reported
2011) good
Goodwin etal.  CET Avoidance English Not applicable (subscale) 1012 m Very Not addressed/reported 1012 [ Doubtful Not addressed/reported
(2011) good
Goodwin et al.  CET Weight contrd  English Not applicable (subscale) 1012 m Very Not addressed/reparted 102 [ Doubtful Nat addressed/reported
(2011) good
al  CeT Mood English Not applicable (subscale) 1012 u} Very Not addressed/reported 102 [ Doubtful Not addressed/reported
(2011) im| good
al  CeT Lack of English Not applicable (subscale) 1012 m Very Not addressed/reparted 1012 [ Doubtful Not addressed/reported
2011) enjoyment good
Goodwin etal. CET Rigidity English Not applicable (subscale) 1012 n Very Not addressed/reparted 1012 [] Doubtfl Nt addressed/reported
(2011) good
Meyer et al. CET Full scale English 354 CFA 5] Very good 354 m Very Not Not Nt
(2016) good
Meyer et al. CET Avoidance English Not applicable (subscale) 354 m Very Not Not Nat
(2016) good
Table 4. Continued.
Cross-cultual validity/
Structural validity Internal consistency Reliability Hypothesis testing measurement invariance
Full scale/ Typeof Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale Language n analysis ofresult  risk bias n ofresult riskbias n ofresult risk bias n  ofresult risk bias n  ofresult risk bias
Meyer et al. CET Weight contrd  English Not applicable (subscale) 354 m Very Not Not Net
(2016) good
Meyeretal  CET Mood English Not applicable (subscale) 354 m Very Not Not Nat
(2016) im| good
Meyer et al. CET Lack of English Not applicable (subscale) 354 m Very Not Not Not
(2m6) enjoyment good
Meyeretal  CET Rigidity English Not applicable (subscale) 354 U] Very Not Not Nat
(2016) good
Sauchellietal CET Full scale Spanish 285 CFA 2] Very good 285 m Very Not addressed/reparted 158 [ Doubtful 28 M Doubtful
(2016) good
Sauchellietal CET Avoidance Spanish Not applicable (subscale) 285 m Very Not ad dressed/reparted 158 [ Doubtful Not addressed/reported
(2016) good
Sauchellietal CET Weight contrd  Spanish Not applicable {subscale) 285 m Very Not addressed/reparted 158 [ Doubtfl Nt addressed/reported
(2016) good
Sauchelli etal. CET Mood Spanish Not applicable (subscale) 285 m Very Not addressed/reparted 158 [] Doubtful Not addressed/reported
(2m6) improvement good
Sauchelli etal. CET Lack of Spanish Not applicable (subscale) 285 m Very Not addressed/reparted 158 [ Doubtful Not addressed/reported
(2016) enjoyment good
Sauchellietal CET Rigidity Spanish Not applicable (subscale) 285 m Very Not addressed/reparted 158 [ Doubtfl Nt addressed/reported
(2016) good
Young et al. CET Full scale English n CFA [ Very good 78 m Very Not addressed//reparted 78 [+ Adequate  Not addressed/reported
(2016) good
Young et al. CET Avoidance English Not applicable (subscale) 78 m Very Not addressed/reparted 78 [+ Adequate Not addressed/reported
(2016) good
Youngetal  CET Weight contrd  English Not applicable (subscale) 7% ] Very Not addressed/reparted 78 [ Adequate ot addressed/reported
(2016) good
Young et al. CET Mood English Not applicable (subscale) 78 m Very Not addressed/reparted 78 [ Adequate Not addressed/reported
(2016) improvement good
Youngeta  CET Lack of English Not applicable (subscale) 7% m Very Not addressed/reparted 78 [ Adequate  Not addressed/reported
(2016) enjoyment good
Young et al. CET Rigidity English Not applicable (subscale) 78 (U} Very Not addressed/reparted 7 [ Adequate  Not addressed/reported
(2016) good
Vabel et al CET Full scale Norwegian 166 CFA [ Very good 166 m Very Not addressed/reparted 166 [+] Doubtful Not addressed/reported
(2019) good
Vabe et al CET Avoidance Norweglan Not applicable (subscale) 166 m Very Not addressed/reparted 166 [+] Doubtful Not addressed/reported
(2019) good
Vabd etal CET Weight contrd  Norwegian Not applicable (subscale) 166 m Very Not addressed/reparted 166 [+] Doubtful Not addressed/reported
(2019) good
Vabd etal CeT Mood Norwegian Not applicable (subscale) 166 m Very Not addressed/reported 166 [] Doubtful Not addressed/reported
(2019) im, good
Vabel etal.  CET Lack of Norwegian Not applicable (subscale) 166 m Very Not addressed/reparted 166 [ Doubtfl Nt addressed/reported
(2019) enjoyment good
Vabel etal CET Rigidity Norwegian Not applicable (subscale) 166 m Very Not addressed/reparted 166 [] Doubtful Not addressed/reported
(2019) good
CETA  Full scale English 68 CFA 8] Very good 689 m Not Not Nat
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Table 4. Continued.

Cross-cultul validity/

Structural validity Internal consistency Reliability testing invariance
Full scale/ Typeof Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale Language n analysis  ofresult  risk bias n ofresult riskbias »n ofresult risk bias n  ofresult  risk bias n  ofresult risk bias
Lichtenstein EA Full scale Danish 603 EFA 2] Adequate 603 [+ Very Not Not Not
etal (2016) good
Sicilia et al. EAl Full scale Spanish 584 CFA (&) Very good 584 H Very 2 [+ Doubthdl  Not addmssed/reported 84 M Doubthul
(2013) good
Sicilia et al. EA Full scale Portuguese 251 CFA (&} Very good 251 H Very 56 [+] Doubtidl  Not addmssed/reported %1 M Doubthul
(2017) good
Ménoketal  EA Full scale Hungarian 458 CFA 1) Very good 458 +] Very Not addressed/reparted %6 [ Very good  Not addressed/reported
2012) good
Szabo et al. EA Full scale Spanish 20 EFA M Adequate 242 +] Very Not Not Not
(2013) good
Szabo et al. EALR Full scale English 27 CFA &) Very good 227 [+ Very Not Not Not
2019) good
Lichtenstein EALY Full scale English an CFA 15} Very good an m Very Not addressed/reparted an m Inadequate  Not addressed/reported
etal (2018) good
Ogdenetal  EDQ  Fullscale English 409 EFA & Adequate 449 -+ Very Not Not Nt
1%97) good
Ogden etal. EDQ Interference English Not applicable (subscale) 449 [+ Very Not d Not Not
(1997) good
Ogden etal. EDQ Positive reward  English Not applicable (subscale) 449 [+ Very Not Not Not
(1997) good
Ogdenetal  EDQ  Withdrawal English Not applicable (subscale) 449 (8] Very Not Not Nt
(1997) good
Ogdenetal  EDQ  Weight contrd  English Not applicable (subscale) 449 8] Very Not Not Nt
(19%97) good
Ogdenetal  EDQ Insight into English Not applicable (subscale) 449 1+ Very Not Not Nt
(1997) good
Ogden etal. EDQ Social reasons  English Not applicable (subscale) 449 1+ Very Not d  Not Net
(1997) good
Ogden etal. EDQ Health reasons  English Not applicable (subscale) 449 [+ Very Not Not Not
(1997) good
Ogdenetal. EDQ  Stereotyped English Not applicable (subscale) 449 (8] Very Not Not Nt
1997) behaviour good
Grandietal  EDQ Full scale Halian 259 EFA (&) Adequate 259 1+ Very Not addressed/reparted %9 [ Doubthil Nt addressed/reported
(2013) good
Grandi et al. EDQ Interference Italian Not applicable (subscale) 259 8] Very Not. Not Nt
2013) good
Grandi et al. EDQ Positive reward  ftalian Not applicable (subscale) 259 [+ Very Not Not Not
(2013) good
Grandi et al. EDQ Withdrawal Italian Not applicable (subscale) 259 [+ Very Not Not Not
(2013) good
Grandietal  EDQ  Weight contrd  halian Not applicable (subscale) 259 H Very Not Not Net
2013) good
Grandietal  EDQ Insight into Halian Not applicable (subscale) 259 8] Very Not Not Nt
(2013) good
Grandi et al. EDQ Social reasons. Italian Not applicable (subscale) 259 2] Very Not Not Net
2013) good
EDQ Health reasons  ftalian Not applicable (subscale) 259 [+ Not Not Not
Table 4. Continued.
Cross<ultuml validity/
Structural validity Internal consistency Reliability testing invariance
Full scale/ Typeof Rating  Rating of Rating  Rating of Rating Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale Language n analysis ofresult  risk bias n ofresult riskbias n ofresult risk bias n  ofresult  risk bias n  ofresult risk bias
Plateau et al. Very
(2m4) good
Plateauetal  CET-A  Full scale English 689 EFA [+ Adequate 689 m Very Not addressed/reparted @9 1 Doubtful Not addressed/reported
(204) good
Plateauetal CET-A  Awoidance English Not applicable (subscale) 689 m Very Not addressed/reparted @9 Doubtful Not addressed/reported
(20€14) good
Plateauetal.  CET-A  Weight contrd  English Not applicable (subscale) 689 m Very Not addressed/reparted 69 7] Doubtful Not addressed/reported
(2014) good
Plateauetal.  CETA  Mood English Not applicable (subscale) 689 U} Very Not addressed/reparted 689 [] Doubtful Not addressed/reported
2m4) improvement good
Limbugetal CETA  Ful scale English 313 CFA H Very good 313 m Very Not Not Nt
e1) good
Limbugetal CETA  Avoidance English Not applicable (subscale) 313 m Very Not addressed/reparted 33 [+ Doubtfl  Not addressed/reported
2e1) good
Limbugetal CETA  Weight contrd  English Not applicable (subscale) 313 m Very Not addressed/reparted 33 [ Doubtfl  Not addressed/reported
2021) good
Limbugetal CETA  Mood English Not applicable (subscale) 313 m Very Not addressed/reparted 33 [ Doubtfl  Not addressed/reported
(201) improvement good
Swenne 2016) CET4F  Full scale Swedish 210 EFA 1 Adequate 210 m Very Not addressed/reparted - - - Not addressed/reported
good
Swenne 2016) CET4F  Awoidance Swedish Not applicable (subscale) 210 m Very Not addressed/reparted 20 Inadequate  Not addressed/reported
good
Swenne 2016) CET4F  Weight contrd  Swedish Not applicable (subscale) 210 U} Very Not addressed/reparted 20 Inadequate  Not addressed/reported
good
Swenne 2016) CET4F  Mood Swedish Not applicable (subscale) 210 U} Very Not addressed/reparted 20 Inadequate  Not addressed/reported
im good
Swenne 2016) CET4F  Lack of Swedish Not applicable (subscale) 210 m Very Not addressed/reparted 20 Inadequate  Not addressed/reported
enjoyment good
Terry etal. EAl Full scale English 200 EFA 0] Adequate 200 (8] Very Not addressed/reparted 200 [+ Adequate  Net addressed/reported
(2004) good
Griffithsetal.  EAl Full scale English 200 EFA + Adequate 200 + Very 79 [+] Doubtful 20 [+] Adequate Not addressed/reported
(2005) good
Griffithsetal  EAl Full scale English; Not applicable Not applicable Not applicable Not applicable @31 [] Doubtful
0s; Hungarian; (secondary data with a focus on measurement (secondary data with a focus on (secondary data with a (secondary data with a
Danish; invariance) measurement invariance) on focus on
Spanish invariance) invariance)
Griffithsetal.  EAl Full scale English; Not applicable Not applicable Not applicable Not applicable 6031 [] Doubtful
ns; Hungarian; (secondary data with a focus on measurement (secondary data with a focus on (secondary data with a (secondary data with a
Gender) Danish; invariance) measurement invariance) focus on on
Spanish invariance) invariance)
Lietal R016) EAl Full scale Chinese 1601 CFA [&] Very good 1601 (8] Very 50 [2] Doubtful  Not Nat
good
Lichtenstein EA Full scale Danish 5% EFA 2] Adequate 590 2] Very Not Not Not
etal (2014) good
Lichtenstein EA Full scale Danish 17% EFA 2] Adequate 176 2] Very Not d Not Not
etal (2014; good
Fitness)
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Table 4. Continued.

Cross-cultual validity/

Structural validity Internal consistency Reliability testing invariance
Full scale/ Typeof Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale Language n analysis of result  risk bias n ofresult riskbias n ofresult risk bias n  ofresult  risk bias n  ofresult risk bias
Grandi et al. Very
(2013) good
Grandietal  EDQ Stereotyped Italian Not applicable (subscale) 259 = Very Not Not Not
(2013) behaviour good
Kemn &Baudin  EDQ Full scale French 160 CFA &) Very good 160 [+ Very 160 [+] Doubtful 160 [+] Adequate  Not addressed/reported
(2011) good
Kem &Baudin  EDQ Interference French Not applicable (subscale) 160 = Very 160 [] Doubtful  Not Not
(2011) good
& EDQ Positive reward  French Not applicable (subscale) 160 [+ Very 160 [] Doubtful  Not Not
(2011) good
Kern &Baudin  EDQ Withdrawal French Not applicable (subscale) 160 2] Very 160 [] Doubtful Not Not
(2011) good
Kem &Baudin EDQ  Weight contrd  French Not applicable (subscale) 160 (&) Very 160 [ Doubtful  Not Net
(2011) good
Kem &Baudin  EDQ Insight into French Not applicable (subscale) 160 = Very 160 [] Doubtful  Not Not
(2011) problem good
Kem &Baudin  EDQ Social reasons French Not applicable (subscale) 160 = Very 160 [] Doubtful  Not Not
(2011) good
Kern &Baudin  EDQ Health reasons  French Not applicable (subscale) 160 = Very 160 [] Doubtful Not Not
(2011) good
Kemn &Baudin  EDQ  Stereotyped French Not applicable (subscale) 160 8] Very 160 [ Doubtful  Not Net
(2011) behaviour good
Hausenblas &  EDS Full scale English 266 None n Inadequate 553 m Doubtful 46 [+] Doubthul 366 [+] Adequate  Not addressed/reported
Downs
(2002)
Hausenblas &  EDS Tolerance English Not applicable (subscale) Not addressed/reported Not Not Not
Downs
(2002)
Hausenblas &  EDS Withdraval English Not applicable (subscale) Not addressedireported Not Not Nat
Downs
(2002)
Hausenblas &  EDS Intention effects  English Not applicable (subscale) Not addressed/reported Not Not Not
Downs
(2002)
Hausenblas &  EDS Lack of control  English Not applicable (subscale) Not addressed/reported Not Not Not
Downs
(2002)
Hausenblas & EDS Time English Not applicable (subscale) Not addressed/reported Not Not Nat
Downs
(2002)
Hausenblas &  EDS Reduction in English Not applicable (subscale) Not addressed/reported Not Not Not
Downs other
(2002) activities
Hausenblas &  EDS Continuance English Not applicable (subscale) Not addressed/reported Not Not Not
Downs
(2002)
EDSR Full scale English 855 CFA =] Verygood  Not addressed/reported Not Not Not
Table 4. Continued.
Crossculturl validity/
Structural validity Internal consistency Reliability Hypothesis testing measurement invariance
Full scale/ Typeof Rating Rating of Rating Rating of Rating Rating of Rating  Rating of Rating  Rating of
Study Messure  Subscale Language n analysis  ofresult  risk bias n ofresult riskblas n  ofresult riskbias n  ofresult riskbias  n  ofresult risk bias
Meyer et al. CeT Weight contrd  English Not applicable (subscale) 354 m Very Not Not Nat
(2016) good
Meyeretal  CET Mood English Not applicable (subscale) 354 m Very Not Not Nat
(2016) improvement good
Meyeretal  CET Lack of English Not applicable (subscale) 354 m Very Not Not Not
(2016) enjoyment good
Meyer et al. CET Rigidity English Not applicable (subscale) 354 m Very Not Not Not
(2016) good
Sauchellietal CET Full scale Spanish 285 CFA 2] Very good 285 m Very Not ad dressed/reparted 158 [ Doubtful 2 Doubtful
(2016) good
Sauchelli etal CET Avoidance Spanish Not applicable (subscale) 285 m Very Not addressed/reparted 158 [ Doubtful Not addressed/reported
(2016) good
Sauchellietal CET Weight contrd ~ Spanish Not applicable (subscale) 285 m Very Not addressed/reparted 158 [ Doubtil  Not addressed/reported
(2016) good
Sauchellietal CET Mood Spanish Not applicable (subscale) 285 m Very Not addressed/reparted 158 [ Doubtfl  Net addressed/reported
(2016) improvement good
Sauchelli etal CET Lack of Spanish Not applicable (subscale) 285 m Very Not addressed/reparted 158 [ Doubtful Not addressed/reported
(206) enjoyment good
Sauchellietal CET Rigid ity Spanish Not applicable (subscale) 285 m Very Not ad dressed/reparted 158 [ Doubtful Not addressed/reported
(2016) good
Youngetal  CET Full scale English i3 CFA 8] Very good 7% m Very Not addressed/reparted 78 [+ Adequate  Not addressed/reported
(2016) good
Young et al. CET Avoidance English Not applicable (subscale) 78 m Very Not ad dressed/reparted 78 [+ Adequate  Not addressed/reported
(2016) good
Young et al. CET Weight contrd  English Not applicable (subscale) 78 jti} Very Not ad dressed/reparted 8 [ Adequate  Not addressed/reported
(2016) good
Young et al. CET Mood English Not applicable (subscale) 78 m Very Not ad dressed/reparted 8 [ Adequate Not addressed/reported
(2016) improvement good
Youngetal  CET Lack of English Not applicable (subscale) 78 m Very Not addressed/reparted 78 [ Adequate  Not addressed/reported
(2016) enjoyment good
Youngetal  CET Rigidity English Not applicable (subscale) 78 0] Very Not addressed/reparted 7% [ Adequate  Not addressed/reported
(2016) good
Vabd etal. CET Full scale Norwegian 16 CFA = Very good 166 m Very Not addressed/reparted 166 [+] Doubtful Not addressed/reported
(2019) good
Vabe etal. CET Avoidance Norwegian Not applicable (subscale) 166 m Very Not addressed/freparted 166 [+] Doubtful Not addressed/reported
(2019) good
Vabel etal.  CET Weight contrd  Norwegian Not applicable (subscale) 166 m Very Not addressed/reparted 166 [+] Doubtfd  Net addressed/reported
(2019) good
Vabel etal.  CET Mood Norwegian Not applicable (subscale) 166 m Very Not addressed/reparted 166 [ Doubtil  Net addressed/reported
2019) improvement good
Vabel etal.  CET Lack of Norwegian Not applicable (subscale) 166 m Very Not addressed/reparted 166 [ Doubtfl Nt addressed/reported
2019) enjoyment good
Vebd etal. CeT Rigidity Norwegian Not applicable (subscale) 166 m Very Not addressed/reparted 166 [] Doubtful Not addressed/reported
(2019) good
CETA  Full scale English 680 CFA 8] Very good 689 m Not Not Nat
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Table 4. Continued.

Cross-culturl validity/

Structural validity Internal consistency Reliability Hypothesis testing measurement invariance
Full scale/ Typeof Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale Language n analysis ofresult  risk bias n ofresult riskbias n ofresult risk bias n  ofresult risk bias n  ofresult risk bias
Plateau et al. Veyy
(2014) good
Plateauetal. CET-A  Fullscale English 689 EFA &) Adequate 689 m Very Not addressed/reparted 69 7] Doubtful Not addressed/reported
(2014) good
Plateaauetal CET-A Avoidance English Not applicable (subscale) 689 m Very Not addressed/reparted 69 Doubtful Not addressed/reported
(2014) good
Plateauetal CET-A Weight contrd  English Not applicable (subscale) 689 m Very Not addressed/reparted 689 7] Doubtful Not addressed/reported
(2014) good
Plataauetal CET-A Mood English Not applicable (subscale) 689 m Very Not addressed/reparted 689 [ Doubtful Not addressed/reported
(2014) im| good
Limbugetal CET-A  Fullscale English 313 CFA 2] Very good 313 m Very Not Not Not
(2021) good
Limbugetal CEFA  Awoidance English Not applicable (subscale) 313 m Very Not addressed/reparted 33 [+ Doubtfl Nt addressed/reported
(2021) good
Limbugetal CET-A  Weight contrd  English Not applicable (subscale) 313 m Very Not addressed/reparted 33 M1 Doubtful Not addressed/reported
(2021) good
Limbugetal CETA  Mood English Not applicable (subscale) 313 m Very Not addressed/reparted 33 1 Doubtfl Nt addressed/reported
(2021) improvement good
Swenne 2016) CET4F  Full scale Swedish 210 EFA 1) ‘Adequate 210 m Very Not addressed/reparted - - - Not addressed/reported
good
Swenne 2016) CET4F  Avoidance Swedish Not applicable (subscale) 210 m Very Not addressed/reparted 20 M Inadequate  Not addressed/reported
good
Swenne 2016) CET4F  Weight contrd  Swedish Not applicable (subscale) 210 m Very Not addressed/reparted 20 M Inadequate  Not addressed/reported
good
Swenne 2016) CET4F  Mood Swedish Not applicable (subscale) 210 U} Very Not addressed/reparted 20 Inadequate  Not addressed/reported
im, good
Swenne 2016) CET4F  Lack of Swedish Not applicable (subscale) 210 m Very Not addressed/reparted 20 Inadequate  Not addressed/reported
enjoym good
Termy etal EA Full scale English 200 EFA n Adequate 200 [+ Very Not addressed/reparted 200 [+] Adequate  Not addressed/reported
(2004) good
Griffithsetal  EAl Full scale English 200 A =] Adequate 200 = Very 79 [+ Doubthd 200 [+] Adequate  Net addressed/reported
(2005) good
Griffithsetal.  EAl Full scale English; Not applicable Not applicable Not applicable Not applicable €31 [] Doubtful
(2015; Hungarian; (secondary data with a focus on measurement (secondary data with a focus on (secondary data with a (secondary data with a
Danish; invariance) measurement invariance) focus on focus on
Spanish invarianc) invariance)
Griffithsetal.  EAl Full scale English; Not applicable Not applicable Not applicable Not applicable €31 [] Doubtful
(2ms; Hungarian; (secondary data with a focus on measurement (secondary data with a focus on (secondary data with a (secondary data with a
Gender) Danish; invariance) measurement invariance) focus on focus on
Spanish Invarian) invariance)
Lietal 2016) EA Full scale Chinese 1601 CFA & Very good 1601 [+ Very 50 [+ Doubtful  Not Not
good
Lichtenstein ~ EAl Full scale Danish 5% EFA “ Adequate 590 “ Very Not Not Nt
etal (2014) good
Lichtenstein ~ EAl Full scale Danish 1% EFA 5] Adequate 176 8] Very Not Not Nt
etal (2014; good
9
Table 4. Continued.
Cross-cultual validity/
Structural validity Internal consistency Reliability testing imvariance
Full scale/ Typeof Rating  Rating of Rating Rating of Rating _ Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale Language n analysis of result  risk bias n ofresult riskblas n ofresult risk bias n  ofresult risk bias n  ofresult risk bas
Lichtenstein ~ EAl Full scale Danish 603 EFA %) Adequate 603 +] Very Not Not Net
etal (2016) good
Sicilia et al. EA Full scale Spanish 584 CFA &) Very good 584 2] Very a2 [+ Doubtful ~Not addmssed/reported 584 Doubtful
(2013)
Sicilia et al. EA Full scale Portuguese 25 CFA &) Very good 251 5] Very 56 [+] Doubtful  Not addessed/reported % M Doubtful
2017 good
Ménok et al. EA Full scale Hungarian 458 CFA 1<) Very good 458 [+ Very Not addressed/reparted %6 [] Very good Nt addressed/reported
(2012) good
Szabo et al. EA Full scale Spanish 220 EFA H Adequate 242 [+] Very Not Not Nt
(2013) good
Szboetal  EAR  Fullsale English F37] CFA =] Very good 27 (%] Very Not Not Net
(2019) good
Lichtenstein EALY Full scale English an CFA 12} Very good an m Very Not addressed/reparted an m Inadequate  Not addressed/reported
etal (2018) good
Ogden etal. EDQ Full scale English 49 EFA m Adequate 449 [+ Very Not Not Nt
(1997) good
Ogden etal. EDQ Interference English Not applicable (subscale) 449 [+] Very Not Not Not
1997) good
Ogden etal. EDQ Positive reward  English Not applicable (subscale) 449 [+ Very Not Not Nt
(1997) good
Ogdenetal  EDQ  Withdrawal English Not applicable (subscale) 449 8] Very Not Not Net
(1997) good
Ogden etal EDQ Weight contrd  English Not applicable (subscale) 449 [+] Very Not Not Nt
(1997) good
Ogdenetal  EDQ Insight into English Not applicable (subscale) 449 (5] Very Not Not Net
(1997) good
Ogdenetal  EDQ  Socalreasons  English Not applicable (subscale) 449 1+ Very Not Not Net
(1997) good
Ogden etal EDQ Health reasons  English Not applicable (subscale) 449 [+] Very Not Not Nt
(1997) good
Ogdenetal  EDQ  Stereotyped English Not applicable (subscale) 449 H Very Not Not Net
(197) behaviour good
Grandietal  EDQ Full scale Halian 259 EFA =] Adequate 259 1+ Very Not addressed/reparted %9 [ Doubtfl  Not addressed/reported
(2013) good
Grandi et al. EDQ Interference Italian Not applicable (subscale) 259 2] Very Not Not Nat
(2013) good
Grandi et al. EDQ Positive reward  ftalian Not applicable (subscale) 259 [+] Very Not Not Not
(2013) good
Grandietal EDQ  Withdrawal Halian Not applicable (subscale) 259 (%] Very Not Not Net
(2013) good
Grandietal EDQ  Weight contrd  halian Not applicable (subscale) 259 M Very Not Not Net
(2013) good
Grandi et al. EDQ Insight into Italian Not applicable (subscale) 259 [ Very Not Not Nt
(2013) problem good
Grandi et al. EDQ Social reasons Italian Not applicable (subscale) 259 [ Very Not Not Not
(2013) good
EDQ Health reasons  htalian Not applicable (subscale) 259 [+ Not Not Nat
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Table 4. Continued.

Cross-cultual validity/

Structural validity Internal consistency Reliability testing invariance
Full scale/ Typeof Rating  Rating of Rating _Rating of Rating _Rating of Rating  Rating of Rating Rating of
Study Measure Subscale Language n analysis of result  risk bias n ofresult riskbias n  ofresult risk bias n  ofresult risk bias n  ofresult risk bias
Grandi et al. Very
(2013) good
Grandietal  EDQ  Stereotyped Halian Not applicable (subscale) 259 8] Very Not Not
2m3) behaviour good
Kern & Baudin  EDQ Full scale French 160 CFA [+ Very good 160 + Very 160 [+] Doubtful 160 [+] Adequate Not addressed/reported
(2011) good
Kern & Baudin  EDQ Interference French Not applicable (subscale) 160 3] Very 160 [] Doubtful Not Nat
(2011) good
& £DQ Positive reward  French Not applicable (subscale) 160 [®] Very 160 [ Doubthl  Not Not
(2011) good
Kern &Baudin  EDQ Withdrawal French Not applicable (subscale) 160 A Very 160 [ Doubthsl  Not Not
(2011) good
Kemn &Baudin  EDQ Weight contrd  French Not applicable (subscale) 160 (8] Very 160 [ Doubthsl  Not Net
(2011) good
Kern &Baudin  EDQ Insight into French Not applicable (subscale) 160 2] Very 160 [ Doubtful ~ Not Nt
(2011) problem good
Kern &Baudin  EDQ Social reasons French Not applicable (subscale) 160 M Very 160 [ Doubtful ~ Not Nt
(2011) good
Kern &Baudin  EDQ Health reasons  French Not applicable (subscale) 160 [+ Very 160 [ Doubtful ~ Not Nt
(2011) good
Kern &Baudin  EDQ Stereotyped French Not applicable (subscale) 160 M Very 160 [ Doubtful ~ Not Nt
(2011) behaviour good
Hausenblas &  EDS Full scale English 266 None L] Inadequate 553 m Doubtful 46 [+] Doubtful 366 [+] Adequate  Not addressed/reported
Downs
(2002)
Hausenblas &  EDS Tolerance English Not applicable (subscale) Not addressed/reported Not Not Net
Downs.
(2002)
Hausenblas &  EDS Withdrawal English Not applicable (subscale) Not addressed/reported Not Not Nat
(2002)
Hausenblas &  EDS Intention effects  English Not applicable (subscale) Not addressed/reported Not Not Nat
Downs.
(2002)
Hausenblas &  EDS Lack of control  English Not applicable (subscale) Not addressed/reported Not Not Net
Downs
(2002)
Hausenblas &  EDS Time English Not applicable (subscale) Not addressed/reported Not Not Nt
Downs.
(2002)
Hausenblas &  EDS Reduction in English Not applicable (subscale) Not addressed/reported Not Not Not
Downs other
(2002) activities
Hausenblas &  EDS Continuance English Not applicable (subscale) Not addressed/reported Not Not Nat
Downs.
(2002)
EDSR  Full scale English 855 CFA [E] Verygood  Not addressed/reported Not Not Nt
Table 4. Continued.
Cross-cultual validity/
Structural validity Internal consistency Reliability testing imvariance
Full scale/ Typeof Rating  Rating of Rating _ Rating of Rating _ Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale Language n analysts ofresult  risk bias n ofresult riskblas »n ofresult risk bias n  ofresult risk bias n  ofresult risk blas
Downs et al.
(2004)
Downs et al. EDSR  Tolerance English Not ap plicable (subscale) 408 855 [#][+] Very 30 [+] Doubtful  Not Not
(2004) good
Downsetal. EDSR  Withdrawal English Not applicable (subscale) 408 855 [#1(+] Very 30 [+ Doubtfl  Not Not
(2004) good
Downs et al. EDSR  Intention effects  English Not applicable (subscale) 408 855 [#1[+] Very 30 [+] Doubtful  Not Not
(2004) good
Downsetal. EDSR  Lackof control  Englsh Not applicable (subscale) 408 855 [#105]  Very 30 [+ Doubtful ~ Not Net
(2004) good
Downsetal. EDSR  Time English Not applicable (subscale) 408 855 [+1(+] Very 30 [+ Doubtfl  Not Not
(2004) good
Downs et al. EDSR  Reduction in English Not applicable (subscale) 408 855 [+ Vey 30 [+ Doubtful ~ Not Not
(2004) other good
activities
Downs et al. EDSR  Continuance English Not applicable (subscale) 408 855 [+][+] Very 30 [+] Doubtful  Not Not
(2004) good
Alchieri et al. EDSR Full scale Brazilian 3% CFA &} Verygood  Not addressed/reported Not Not Nat
2ms)
Akhierietal. EDSR  Tolerance Brazilian Not applicable (subscale) 376333 [#1[+] Very Not Not Not
(2015) good
Akhierietal.  EDSR  Withdrawal Brazilian Not applicable (subscale) 376333 (215 Very Not Not Not
(205) good
Alchileri et al. EDSR Intention effects  Brazilian Not applicable (subscale) 376333 #1[#]  Very Not Not Nat
(20ms) good
Akhierietal. EDSR  Lackof control  Brazilian Not applicable (subscale) 376333 [#11s] Ve Not Not Not
(2ms) good
Akhlerietal  EDSR  Time Brazilian Not applicable (subscale) 376333 [#1(+] Very Not Not Net
(2015) good
Akhierietal.  EDSR  Reduction in Brazilian Not applicable (subscale) 376333 [#][+] Vey Not Not Not
(2015) other good
activities
Akhierietal. EDSR  Continuance Brazilian Not applicable (subscale) 376333 [#][+] Very Not Not Not
(205) good
Allegre & EDSR  Full scale French 516 CFA &) Verygood  Not addressed/reported Not Not Nt
Therme
(2008)
Allegre & EDSR  Tolerance French Not applicable (subscale) 516 [+ Very Not Not
Therme good
(2008)
Allegre & EDSR  Withdrawal French Not applicable (subscale) 516 +] Very Not Not Nt
Therme good
(2008)
Allegre & EDSR Intention effects French Not applicable (subscale) 516 + Very Not d  Not Nt
Therme good
(2008)
EDSR Lack of control ~ French Not applicable (subscale) 516 [+ Not Not Nat
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Crosscultual validity/

Structural validity Internal consistency Reliability testing invariance
Full scale/ Typeof Rating  Rating of Rating _ Rating of Rating _Rating of Rating  Rating of Rating Rating of
Study Measure Subscale Language n analysis  of result  risk bias n ofresult riskbias n  ofresult risk bias n  ofresult  risk bias n  ofresult risk bias
Allegre & Very
Therme good
(2008)
Allegre & EDSR  Time French Not applicable (subscale) 516 [+ Very Not Not Not
Therme good
(2008)
Allegre & EDSR  Reduction in French Not applicable (subscale) 516 5] Very Not Not Not
Therme other good
(2008) activities
Allegre & EDSR  Continuance French Not applicable (subscale) 516 [+ Very Not Not Not
Therme good
(2008)
Costaetal EDSR  Full scale Italian 53 CFA 1] Verygood  Not addressed/reported Not Not Not
(2012)
Costaetal EDSR Tolerance Italian Not applicable (subscale) 523 [+ Very Not Not Nt
2m2) good
Costaetal EDSR  Withdrawal Italian Not applicable (subscale) 523 [+ Very Not Not Not
2m2) good
Costaetal EDSR  Intention effects  halian Not applicable (subscale) 523 [+ Very Not Not Nt
(2012) good
Costaetal EDSR  Lackof control  Halian Not applicable (subscale) 523 (8] Very Not Not Not
(2m2) good
Costaetal EDSR  Time Italian Not applicable (subscale) 523 [+ Very Not Not Not
(2012) good
Costaetal EDSR  Reduction in Halian Not applicable (subscale) 523 H Very Not Not Not
(2012) other good
activities
Costaetal EDSR Continuance Italian Not applicable (subscale) 523 [+ Very Not Not Nt
(2012) good
Kern (2007) EDSR  Full scale French an CFA ] Very good Not Not Not
Kem (2007)  EDSR  Tolerance French Not applicable (subscale) 7379 [#][+]  Very 79 [+ Doubtfl  Not Nat
good
Kemn (2007) EDSR  Withdrawal French Not applicable (subscale) 39 [+][+] Vey 79 [+ Doubthll  Not Net
‘good
Kern (2007) EDSR  Intention effects French Not applicable (subscale) 3. [+][+] Very 79 [# Doubtful  Not Net
good
Kern (2007 EDSR  Lackof control  French Not applicable (subscale) 3. [+1[+] Very 79 [+ Doubtful ~ Not Not
good
Kemn (2007) EDSR  Time French Not applicable (subscale) 3. [+][+] Very 79 ] Doubtful ~ Not Not
good
Kem (2007  EDSR  Reductionin  French Not applicable (subscale) E ) [ Vey 79 (4] Doubtful  Not Not
other good
activities
Kern (2007) EDSR Continuance French Not applicable (subscale) PE [+1[+]  Very 7% [ Doubtfl  Not Not
good
EDSR  Full scale Swedish 162 269 CFA [4[+] Verygood  Not addressed/reported Not Not a4 [+ Doubtful
Portuguese
Table 4. Continued.
Crosscultual validity/
Structural validity Internal Reliability testing invariance
Full scale/ Typeof Rating  Rating of Rating _ Rating of Rating Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale lLanguage n analysis of result  risk bias n of result  risk bias n  ofresult risk bias n  ofresult risk bias n  ofresult risk blas
Lindwall &
Palmeira
(2009)
Lindwall & EDSR  Tolerance Swedish Not applicable (subscale) 162 269 [+1[4] Ve Not Not Net
Palmeira Portuguese good
(2009)
Lindwall & EDSR  Withdrawal Swedish Not applicable (subscale) 162 269 [#1[+] Ve Not Not Not
Palmeira Portuguese good
(2009)
Lindwall & EDSR  Intention effects  Swedish Not applicable (subscale) 162 269 [#1[+] Vey Not Not Not
Palmeira Portuguese good
(2009)
Lindwall & EDSR  Lackof control  Swedish Not applicable (subscale) 162 269 [+ Vey Not Not Not
Palmeira Portuguese good
(2009)
Lindwall & EDSR Time Swedish Not applicable (subscale) 162 269 151 Vey Not Not Not
Palmeira Portuguese good
(2009)
Lindwall & EDSR  Reduction in Swedish Not applicable (subscale) 162 269 [+ Vey Not Not Net
Palmeira other Portuguese good
(2009) adivities
Lindwall & EDSR  Continiance  Swedish Not applicable (subscale) 162 269 [+1[+] Ve Not Not Net
Palmeira Portuguese good
(2009)
Ménok et al. EDSR  Fullscale Hungarian 465 CFA &) Verygood  Not addressed/reported Not Not Not
(2012)
Ménok et al. EDSR  Tolerance Hungarian Not applicable (subscale) 465 1+ Very Not addressed/reparted %6 [+] Very good  Not addressed/reported
(2012) good
Ménoketal  EDSR  Withdrawal Hungarian Not applicable (subscale) 465 + Very Not addressed/reparted 6 [ Very good Nt addressed/reported
(2012) good
Ménok et al. EDSR Intention effects Hungarian Not applicable (subscale) 465 i+ Very Not ad dressed/reparted %6 [+] Very good Nt addressed/reported
(2012) good
Ménok et al. EDSR  Lackof control  Hungarian Not applicable (subscale) 465 2} Very Not addressed/reparted %6 [+] Very good  Not addressed/reported
(2012) good
Ménok et al. EDSR  Time Hungarian Not applicable (subscale) 465 [+ Very Not addressed/reparted %6 [+] Very good  Not addressed/reported
202) good
Ménoketal  EDSR  Reduction in Hungarian Not applicable (subscale) 465 2} Very Not addressed/reparted %6 [+] Very good  Not addressed/reported
202) other good
activities
Ménoketal.  EDSR  Continuance Hungarian Not applicable (subscale) 465 H Very Not addressed/reported %6 [] Very good  Net addressed/reported
2m2) good
Miiller et al. EDSR  Full scale German 161 CFA &) Verygood  Not addressed/reported Not addressed/reparted 1611 [ Doubtful Not addressed/reported
(2013)
Milller et al. EDSR Tolerance German Not applicable (subscale) %11 [+ Very Not Not Not
(2013) good
Miiller et al EDSR  Withdrawal German Not applicable (subscale) B1 [+ Very Not Not Not
(2013) good
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Cross-cultual validity/

Structural validity Internal consistency Reliability Hypothesis testing ‘measurement invariance
Full scale/ Typeof Rating  Rating of Rating Rating of Rating  Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale lLanguage n analysis ofresult  risk bias n ofresult riskbias »n ofresult risk bias n  ofresult risk bias n  ofresult risk bias
Milller et al. EDSR  Intention effects German Not applicable (subscale) 1611 [+ Very Not Not Not
2013) good
Milller et al. EDSR  Lackof control  German Not appplicable (subscale) 1611 [+] Very Not d Not Not
(2013) good
Milleretal.  EDSR  Time German Not applicable (subscale) 1611 %] Very Not Not Net
(2013) good
Miiller et al. EDSR Reduction in German Not applicable (subscale) 1611 [+ Very Not Not Nat
(2013) other good
activities
Miiller et al. EDSR Continuance German Not applicable (subscale) 1611 [+ Very Not Not Nat
(2013) good
Parastatidou  EDSR  Full scale Greek 581 CFA &) Verygood  Not addressed/reported Not Not Nat
etal (2011)
Parastatidou EDSR  Tolerance Greek Not applicable (subscale) 581 [+ Very [+ Doubtful 81 [] Adequate  Not addressed/reported
etal (2011) good
arast EDSR  Withdrawal Greek Not applicable (subscale) 581 [+] Very [+ Doubtful 81 [ Adequate  Not addressed/reported
etal (2011) good
arast EDSR  Intention effects  Greek Not applicable (subscale) 581 [+ Very [+ Doubtfl 581 [] Adequate  Not addressed/reported
etal (2011) good
Parastatidou  EDSR  Lackof control  Greek Not applicable (subscale) 581 (5] Very + Doubtil 581 [ Adequate  Not addressed/reported
etal (2011) good
arast EDSR Time Greek Not applicable (subscale) 581 + Very [+ Doubtful 81 [ Adequate Not addressed/reported
etal (2011) good
Parastatidou EDSR  Reduction in Greek Not applicable (subscale) 581 2] Very [+ Doubtful 81 [ Adequate  Not addressed/reported
etal (2011) other good
activities
Parastatidou EDSR  Continuance Greek Not applicable (subscale) 581 [+ Very [+ Doubtful 81 [ Adequate  Not addressed/reported
etal (2011) good
Shin & You EDSR  Full scale Korean a2 CFA & Verygood  Not addressed/reported Not Not 02 [+ Very
2ms) good
Shin & You EDSR  Tolerance Korean Not applicable (subscale) 402 15 Very Not d Not Not
(2015 good
Shin & You EDSR  Withdraval Korean Not applicable (subscale) 402 (8] Very Not Not Nt
(2015) good
Shin & You EDSR Intention effects  Korean Not applicable (subscale) 402 [+ Very Not Not Nat
(2015) good
Shin & You EDSR  Lackof control  Korean Not applicable (subscale) 402 [+ Very Not Not Not
2m5) good
Shin & You EDSR  Time Korean Not applicable (subscale) 402 [+] Very Not Not Not
(2015) good
Shin & You EDSR Reduction in Korean Not applicable (subscale) 402 [+] Very Not Not Nat
(2015) other good
activities
Shin & You EDSR  Continuance Korean Not applicable (subscale) 402 [+] Very Not d Not Not
(205) good
EDSR  Full scale Spanish 531 CFA &) Verygood  Not addressed/reported Not Not 81 M Doubtful
Table 4. Continued.
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Structural validity Internal consistency Reliability testing invariance
Full scale/ Typeof Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of Rating  Rating of
Study Measure Subscale Language n analysis ofresult  risk bias n ofresult riskbias n  ofresult risk bias n  ofresult  risk bias n  ofresult risk bias
Sicilia &
Gozdlez-
Cutre (2011)
icilia & EDSR  Tolerance Spanish Not applicable (subscale) 531 [+ Very 81 [+] Doubtful  Not Not
Gozdlez- good
Cutre (2011)
Sicilia & EDSR  Withdraval Spanish Not applicable (subscale) 531 -+ Very 81 [+] Doubtfl  Not Nt
Gozdlez- good
Cutre (2011)
Sicilia & EDSR  Intention effects  Spanish Not applicable (subscale) 531 [+ Very 81 [+] Doubtful  Not Not
Gozdlez- good
Cutre (2011)
Siclia & EDSR Lack of control ~ Spanish Not applicable (subscale) 531 [+ Very 81 [+] Doubtful  Not Not
Gozdlez- good
Cutre (2011)
Sicilia & EDSR  Time Spanish Not applicable (subscale) 531 [+ Very 81 [+] Doubtful  Not Not
Gozdlez- good
Cutre (2011)
Sicilia & EDSR Reduction in Spanish Not applicable (subscale) 531 2] Very 81 [ Doubtful  Not Not
Gozdlez- other good
Cutre (2011) activities
Sicilia & EDSR  Continuance Spanish Not applicable (subscale) 531 [+] Very 81 [+] Doubtful ~ Not Not
Gozdlez- good
Cutre (2011)
Pasman & OEQ Full scale English 137 None n Inadequate 137 U} Very Not Not Not
good
(1988)
Brehm & OEQ Full scale English 49 EFA ] Adequate 499 m Very Not d  Not Not
Steffen good
(2013)
Steffen & OEQ-10  Full scale English 255 EFA &) Adequate 255 m Very Not addressed/reparted 25 [ Doubtful Not addressed/reported
Brehm good
(1999)
Steffen & OEQ-10  Emotional English Not applicable (subscale) 255 m Very Not ad dressed/reparted 25 [] Doubtful Not addressed/reported
Brehm element of good
(1999) exercise
Steffen & OEQ-10  Exercise English Not applicable (subscale) 255 m Very Not ad dressed/reparted 25 [ Doubtful Not addressed/reported
Brehm frequency and good
(1999) intensity
Steffen & OEQ-10  Exercise English Not applicable (subscale) 255 m Very Not addressed/reparted 25 [4] Doubtfl  Net addressed/reported
Brehm preoccupation good
(1999)
Parastatidou OEQ-10  Full scale English 581 CFA 2} Very good 581 m Very Not d  Net Not
etal (2011) good
Parastatidou Emotional English Not applicable (subscale) 581 m Very Not addressed/reparted 581 [] Adequate Not addressed/reported
etal 2011) element of good
exercise
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Crosscultual validity/

Structural validity Internal consistency Reliability testing invariance
Full scale/ Typeof Rating Rating of Rating  Rating of Rating  Rating of Rating  Rating of Rating Rating of
Study Measure Subscale language n analysis of result  risk bias n ofresult riskbias n ofresult risk bias n  ofresult risk bias n  ofresult risk bias
Parastatidou OEQ-10  Exercise English Not applicable (subscale) 581 m Very Not addressed/reparted 581 [ Adequate Not addressed/reported
etal (2011) frequency and good
intensity
Parastatidou OEQ-10  Exercise English Not applicable (subscale) 581 m Very Not addressed/reparted 581 [] Adequate  Not addressed/reported
etal (2011) preoccupation good
Adardetal.  OEQ-11  Full scale English 586 EFA &) Adequate 586 m Very Not addressed/reported 586 [+] Doubtful Not addressed/reported
(2002) good
Adardetal.  OEQ-11  Exercise fixation English Not applicable (subscale) 586 m Very Not addressed/reparted 586 [] Doubtful Not addressed/reported
(2002) good
Adardetal.  OEQ-11  Exercise English Not applicable (subscale) 586 m Very Not addressed/reparted 586 [] Doubtful Not addressed/reported
(2002) frequency good
Adardetal.  OEQ-11  Exercise English Not applicable (subscale) 586 m Very Not addressed/reparted 586 [] Doubtful Not addressed/reported
(2002) ‘commitment good
Duncanetal. OEQR  Fullscale English 637 CFA &) Verygood  Not addressed/reported Not Not Not
2012)
Duncanetal. OEQR  Preoccupation English Not applicable (subscale) 24 m Very Not Not Nat
(2012) with exercise good
Duncanetal. OEQR  Exercise English Not applicable (subscale) 241 m Very Not Not Not
(2012) behaviour good
Duncanetal. OEQR  Exercise English Not applicable (subscale) 241 ju] Very Not Not Not
(2012) ﬂmdmally il
Note. [+] = suffi H CES = B Scale; CET = C ulsive Exercise TE!: CET-A= Complldve Exercise Test-Athletes; CET-4F = Compulsive Exercise Test (4 = Exercise Addk In

EALR = EMAMMWMV Exercise nventory-Youth; EDQ = Exercise

Addiction |
tionnaire; OEQ-10 = Obligatory Exercise Questionnaire-10-items; OEQ-11 = Obligatary Exercise Questionnaire-11-items; MR ngy Exercls:

Scale; EDSR = Exercis

EFA

Scale-Revised; OEQ = Obligatory Exercise Ques-
factor analysis; CFA = Confrmatory facor analysis.
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