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Abstract

Objectives. Having psychometrically sound instrumentsis essential to the understanding of
the determinants and consequences of athlete burnout. Therefore, this study examines the
psychometric properties of a German version of the Athlete Burnout Questionnaire (ABQ)
and its usefulness as a screening tool for the detection of clinically relevant burnout
symptoms.

Design: Prospective study.

Method: 257 young €lite athletes were recruited from Swiss Olympic Sport Classes (37%
femaes, M = 16.8 years, SD = 1.4). 197 students were assessed a second time after six
months. All studentsfilled in a standardized questionnaire about domain-specific and domain-
unspecific burnout symptoms, depressive symptoms, stress, and life satisfaction.

Results: Confirmatory factor analysis supported the three-factor structure of the ABQ.
Moreover, all subscales had acceptable internal consistency. Support was also found for the
convergent validity of the ABQ); all subscales were positively correlated with perceived stress,
burnout and depression, whereas negative correl ations existed with life satisfaction. By
contrast, some ABQ subscales shared only limited variance, the three ABQ subscales did not
predict each other across time, and none of the ABQ subscales was suitable for the screening
of clinicaly relevant burnout symptoms.

Conclusions: While the factor structure and internal consistency of the ABQ was supported,
our study corroborates previous concerns about the psychometric properties and validity of
the ABQ. While the ABQ has advanced research on athlete burnout, we hold that further
debates about the most suitable way to assess burnout among elite athletes are urgently

needed.

Keywords: adolescents; athlete burnout; confirmatory factor analysis, convergent validity;

depression; psychometric properties; sensitivity; specificity; stress
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Usefulness of the Athlete Burnout Questionnaire (ABQ) as a screening tool for the
detection of clinically relevant burnout symptoms among young elite athletes
During the past three decades, the issue of buaroanhg elite athletes has received
increasing attention both in the mass media arnldarscientific literature (Gustafsson,
DeFreese, & Madigan, 2017). While the first reporighe athlete burnout syndrome were
published in the early 1980s, more than 100 putitica have been identified in a recent
review of the literature (Gustafsson, Hancock, &&2014).

Today, the negative outcomes associated with atbl@étnout are well documented.
For instance, studies have shown that among ¢elitetas, elevated burnout symptoms were
associated with decreased performance, reducedatioti, and leaving sport (Isoard-
Gautheur, Guillet-Descas, & Gustafsson, 2016; Lenyreasure, & Roberts, 2006).
Accordingly, gaining a deeper understanding ofissee is essential for coaches, managers,
psychologists and sport organizations.

In the scientific literature, athlete burnout hagib defined in various ways (Eklund &
Cresswell, 2007; Gustafsson, Kenttd, & HassménlR@ccording to Goodger et al. (2007),
Raedeke’s (1997) conceptualization of athlete butras a multidimensional syndrome has
led to a certain consensus among researchers. f#f@sjng to Maslach’s and Jackson’s
(1981) definition of occupational burnout, Raed€k@97) defined athlete burnout as a
gradually developing syndrome consisting of thrimeethsions including (i) emotional and
physical exhaustion (perceived depletion of emati@md physical resources beyond that
associated with training and competition), (ii) gmtevaluation (development of a cynical
attitude towards involvement in elite sport), aiigl (educed sense of accomplishment
(tendency to evaluate oneself negatively in terfrgport abilities and achievement).
Gustafsson, DeFreese, et al. (2017) identifiecetisgues that need to be investigated more
closely in future research, namely, the lack obinfation regarding the prevalence of
burnout, the over-reliance on cross-sectional amcetational designs, and the lack of
research on burnout treatment and prevention.dmptasent study, we will address two of

these shortcomings and expand on previous resgaticfee ways. As a starting point, we
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will first examine the psychometric properties dsarman version of the Athlete Burnout
Questionnaire (ABQ) (Raedeke & Smith, 2001) in @i of young elite athletes. This
examination is relevant because research regatigégngsychometric properties of translated
versions of the ABQ is still sparse (Raedeke, Al Francisco, Seoane, & Ferraces, 2013).
Going beyond the examination of the psychometraperties of the German ABQ, we will in
a second step compare the scores on the ABQ vaietbn the Shirom-Melamed Burnout
Measure (SMBM) (Lerman et al., 1999). The SMBMnsirernationally accepted
instrument, associated with a validated cut-offedo estimate the prevalence of clinically
relevant symptoms of burnout in reference to the-ID criteria for ‘other reactions to severe
stress’ (Lundgren-Nilsson, Jonsdottir, Pallant, Bl#org, 2012). Finally, we will use
longitudinal data to examine how the ABQ dimensipredict each other across time, and to
determine whether the ABQ dimensions can help edigr domain-unspecific symptoms of
burnout and depression over a six-month period.latter two points are relevant in order to
gauge whether the ABQ dimensions capture procélsaesontribute to the development of
domain-unspecific burnout, and whether the ABQ lmamised as a screening tool for
clinically relevant levels of burnout symptoms.

Historically, research on athlete burnout has hewtermined by a lack of validated,
domain-specific measures (Gustafsson, Madigan, &dkuist, 2017; Raedeke & Smith,
2001). Nevertheless, having psychometrically sanstfuments is essential to the
understanding of the determinants and consequefedklete burnout (Raedeke et al., 2013).
Therefore, in the early 1990s, and based on th& wfoMaslach and Jackson (1981), Eades
(1990) developed the Eades Athlete Burnout Inventi&ABI), the first instrument allowing
investigators to quantitatively assess athlete dutraymptoms. Based on exploratory factor
analysis, Eades identified six subscales in the IEaBiotional/physical exhaustion,
psychological withdrawal, devaluation by coach ssammates, negative self-concept of
athletic ability, congruent athlete-coach expeotaj personal and athletic accomplishment).
However, this instrument has been criticized duéstatheoretical nature, and because it

presents a mix of burnout symptoms and burnoutadents (Eklund & Cresswell, 2007).
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To address some of these issues, Raedeke and @00th) developed the Athlete
Burnout Questionnaire (ABQ), a sport-specific adéiph of the Maslach Burnout Inventory
(Maslach, Jackson, & Leiter, 1996), including sevéems of the EABI in their instrument.
Today, the ABQ is by far the most widely used questaire for assessing athlete burnout
symptoms (Gustafsson, Madigan, et al., 2017) asban translated into several languages
such as Chinese (Lu, Chen, & Cho, 2006), Frenda(tsGautheur, Oger, Guillet, & Martin-
Krumm, 2010), German (Ziemainz, Abu-Omar, Raedé&kkrause, 2004), Norwegian
(Lemyre et al., 2006), Portuguese (Guedes & de &R 6), Spanish (Raedeke et al., 2013),
and Swedish (Gustafsson & Skoog, 2012). As mentigmeviously, the ABQ has been
designed as a multidimensional measure (Raedekmigh S2001), based on Raedeke’s
(1997) conceptualization of athlete burnout. TheQA®nNsists of 15 items, representing the
three (previously described) dimensions of emotiphgsical exhaustion, sport devaluation,
and reduced sense of accomplishment (with 5 iteensybscale). All items are semantically
anchored on a 5-point Likert-type scale rangingnftb (almost never) to 5 (almost always),
and means are computed to obtain subscale scores.

Evidence for the reliability and validity of the ABhas been found in several athlete
populations. Specifically, confirmatory factor aysds (CFAs) supported the theoretically
assumed three-factor solution (Raedeke & Smith1P0@ith items achieving adequate
loadings on the respective factors (Raedeke e2@l.3). Furthermore, single factors had
satisfactory internal consistency (Guedes & de 8pR@16; Isoard-Gautheur et al., 2010;
Raedeke et al., 2013; Raedeke & Smith, 2001), and grodel fit was found for a first-order
and a second-order model (Isoard-Gautheur etGlQ;ZRaedeke & Smith, 2001). Prior
research also provided evidence for the convengditity of the ABQ, in the sense that
positive associations were found between the ABIires and related constructs such as
perceived stress, trait anxiety, depression, anatigation, whereas negative relationships
were identified between the ABQ and efficient cagpisocial support, enjoyment, self-
confidence, commitment or intrinsic motivation (Bake & Smith, 2001; Sharp, Woodcock,

Holland, Duda, & Cummings, 2010). Researchers aliserved acceptable test-retest
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reliabilities with correlations af > .70 across various periods ranging from onéiteet

weeks (Arce, De Francisco, Andrade, Seoane, & Rae@®12; Raedeke & Smith, 2001).

In summary, previous research suggests that the iBB(psychometrically acceptable
instrument. However, researchers have also higieltgbheveral weaknesses of the ABQ
(Gustafsson, Lundkvist, Podlog, & Lundkvist, 201&¢cording to Gustafsson et al. (2016),
the most relevant points of criticism are thatt(e) definition of burnout upon which the

ABQ is based is founded neither on clinical obsgovenor on theory, (b) some of the
dimensions of the ABQ have considerable overlap wiher psychological constructs (e.qg.,
sense of accomplishment with self-efficacy), (dueed sense of accomplishment
consistently showed lower correlations with theeotiivo dimensions and other psychological
constructs than exhaustion and sport devaluatiwh (@) the question of how the three ABQ
dimensions influence each other over time hasydredn addressed (Lundkvist et al., 2018).
With regard to the latter notion, it is currentlytipossible to reach a consensus, and the
existing studies show that the cross-lagged assmtsabetween the ABQ dimensions tend to
be insignificant, and otherwise only weak (Isoaraditeur, Guillet-Descas, Gaudreau, &
Chanal, 2015; Lundkvist et al., 2018; Martinentuizet, & Decret, 2016). Moreover, one
remaining limitation of the ABQ is that no relialidat-offs have been established to classify
participants in terms of burnout symptom sevef@ien that most previous studies have
focused on athletes with relatively low levels affiout symptoms (Gustafsson et al., 2011),
and that researchers examined athletes that weiteaaity classified as being ‘at risk’ of
elevated burnout (Eklund & Cresswell, 2007), hanangore trustworthy cut-off would be
important to advance athlete burnout research.

To test the usefulness of this instrument as aesang tool for the detection of
clinically relevant burnout symptoms among yourniteethletes and to further examine the
psychometric properties of the German ABQ, theofeihg aspects will be examined: First,
we examine whether the ABQ shows adequate inteoraistency. Based on previous
studies, we expect inter-item correlation0, Cronbach’s alpha coefficients70, and
item-total correlations .30 (Guedes & de Souza, 2016; Isoard-Gautheur, &04.0;

Raedeke et al., 2013; Raedeke & Smith, 2001). Skcoe examine whether our data provide

3
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support for the three-factor structure of the ABRaédeke et al., 2013). Based on prior
research, we expect that adequate model fit wifbbhad for a first- and second-order model
(Isoard-Gautheur et al., 2010; Raedeke & Smith120Based on previous studies (Arce et
al., 2012; Raedeke & Smith, 2001), we also assimaesignificant cross-correlations
between ABQ dimensions will be found. In previouslges, these cross-correlations
typically varied between= .30 and .70. Third, we examine whether the ABQuss

adequate convergent validity. Our expectationas the ABQ subscales will be moderately to
strongly (and positively) correlated with the SMBMerall and subscale scores and levels of
self-perceived stress, whereas we expect a modaegeative) relationship between the ABQ
indices and participants’ satisfaction with lifeqard-Gautheur et al., 2010; Raedeke et al.,
2013; Raedeke & Smith, 2001; Sharp et al., 201®)rtR, we explored the temporal stability
of the ABQ. From the occupational and school buttiterature (Lindwall, Gerber,

Jonsdottir, Borjesson, & Ahlborg, 2014; Salmela-A%avolainen, & Holopainen, 2009;
Toppinen-Tanner, Kalimo, & Mutanen, 2002), it isokm that burnout symptoms are fairly
stable across time with auto-correlations oftereedmgr = .50. Based on these findings,
relatively high correlations between the baseling fallow-up scores can be expected
between the three dimensions of athlete burnowedls Nevertheless, little research exists so
far regarding the stability of the ABQ dimensiolmsa previous investigation, Lundkvist et al.
(2018) found that the stability of the ABQ subsesalas relatively low across an 18-month
period. Therefore, we did not have any clear-cyidtiyeses regarding the stability of the
ABQ subscales. Fifth, we explored how the three AB@ensions are associated with each
other across a 6-month period, and whether theg ttevpotential to predict domain-
unspecific burnout and depressive symptoms ove.tBixth and most importantly, we
explored whether the ABQ can be used as a screeohfpr the detection of clinically
relevant burnout symptoms. This would indicate thatABQ has a relatively high

sensitivity, defined as the ability to correcthedify athletes with clinically relevant burnout
symptoms (also known as true positive rate), aredadively high specificity, defined as the
ability of the test to correctly detect participmmtho are free of clinically relevant burnout

symptoms (also called true negative rate) (AltmaBl&nd, 1994).
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Materials and methods
Participants and procedures
Participants were recruited from Swiss Olympic partschools in the North-Western,
German-speaking part of Switzerland. These clagsest facilitating the combination of
school and elite sport (e.g., fewer lessons pekw@®longed school duration). All students
obtained information about the general goals o $tudy, were informed that participation
was voluntary, and that all data will be treatedfotentially. Contact to schools was sought
by the primary investigator. Students were therr@gghed class by class during an official
school lesson by a research assistant who provid@chation about the general goal of the
study and the procedure/scope of the data assessdatents were informed that
participation is voluntary, and that not takingtparthe data assessment does not have any
consequences. Before the beginning of the datasseat, participants were asked to
provide informed written consent. Data collectionk place during official class time at the
students’ school in a group setting under the sugien of a trained research assistant. The
data assessment lasted from November to Decemhér @0d was repeated after a follow-up
period of six months (May-June 2017). The sameuns¢nts were used at baseline and at
follow-up. All participants filled in a battery afternationally accepted psychological
instruments (see below for more details). The letlaics committee (Ethics committee of
Northwestern and Central Switzerland, Nr. 2016-GIH&pproved the study, which ensured
that all procedures correspond with current Svagall requirements. Moreover, the study
was carried out in line with the Declaration of gleki and its later amendments.

To determine the minimal sample size needed toigrbdrnout and depressive
symptoms at follow-up with the ABQ baseline scoeeppwer analysis was carried out (using
G*Power 3.1). This analysis showed that a minimdr208 participants is required to detect
a weak association (Slope H1 =-0.20, alpha: @bf#er: 0.80). Assuming a dropout rate of
20%, the target sample size at baseline was 28@rsts. For this study, the total baseline
sample consisted of 257 adolescents (163 maleS4afemales; agevl = 16.8 yearsD =
1.4).
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197 of these students (125 boys and 73 girls; Mge16.83,9D = 1.40) took part in
the follow-up data assessment. The dropout analggesaled that no significant differences
existed between dropouts and follow-up completenily of the study variablep $ .05). At
baseline, the age range of the sample was 14 ye@4. Athletes had participated in
competitive sports favl = 7.79 years9D = 3.07; range: 1-15 years) and invested 21.41shour
per week in training and competitio®) = 8.46; range: 5-56 hours). The athletes engaged i
the following sports: Soccen & 61), handballr{ = 26), volleyball § = 23), swimmingf =
19), judo 6 =17), track and fieldn(= 16), tennisi{ = 15), uni hockeyrn( = 12), karater(=
10), mountain biken(= 7), golf f = 5), others (< 5 athletes;= 46).

M easures

Athlete burnout symptoms. Athlete burnout was assessed with a German ve(Ziemainz
et al., 2004) of the Athlete Burnout QuestionnéxBQ) (Raedeke & Smith, 2001). The
ABQ is a self-report inventory that consists ofiteéns. Items are answered on a 5-point
Likert scale, with the following stem (“How ofterogou feel this way?”) and the following
anchors: (1) almost never, (2) rarely, (3) somesing) frequently, and (5) almost always.
Compared to the version of Ziemainz et al. (2004 slightly changed the wording of some
items to achieve a better fit with the English v@nsand to facilitate comprehension among
young elite athletes (see Table 1 for all Germams). Three scores were obtained by
calculating separate means over the items of tlee tbubscales related to emotional/physical
exhaustion (e.g. “I feel overly tired from my sppédrticipation.”), sport devaluation (e.g. “I
don’t care as much about my sport performanceuaed to do.”), and reduced sense of
accomplishment (e.g. “I am not performing up to ality in sport.”). Two items (item 1
and 14) were inverted before calculating the subsoa&an scores.

Domain-unspecific burnout symptoms. A German translation of the 14-item Shirom-
Melamed Burnout Measure (SMBM) (Lerman et al., 1988s used to measure burnout
symptoms. The original formulation of the SMBM mneposed of three subscales labelled
physical fatigugsix items: e.g., “I feel physically drained.”), gmitive wearinesgfive items:
e.g., “l feel I am not thinking clearly.”), and etianal exhaustion (three items: e.g., “I feel |

6
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am unable to be sensitive to the needs of co-wserked customers.”). All items refer to the
past four weeks. For the emotional exhaustion slbsthe wording of the items was adapted
to increase suitability for adolescents. Thus, aenopen formulation was used to refer to
people in general instead of co-workers and custerdgswers were given on a 7-point
Likert scale ranging from 1 (never or almost neverJ (always or almost always). The mean
score over all 14 items was calculated to obtaiowarall index, with higher scores reflecting
higher burnout symptoms. A score=ofl.40 was considered as a clinically relevant butrno
level. This cut-off was chosen because Lundgresdsih, Jonsdottir, Pallant, and Ahlborg
(2012), in a study with 319 clinical patients ari®3vorking employees, found that a SMBM
score of 4.40 would place 83.4% of the clinical plaion above the cut, and 86.5% of the
working population below the cut. Previous resegmdvided support for adequate
psychometric properties of a German translatiothefSMBM among German speaking
adolescents (Gerber et al., 2015). In the presampke, internal consistency of the overall
index was satisfactory, with a Cronbach’s alphaaf

General perceived stress. Subjectively perceived stress during the past maats assessed
with a German version of the widely used 10-itencBieed Stress Scale (PSS) (Cohen,
Kamarck, & Mermelstein, 1983). Participants werkealshow often they find their lives to be
overwhelming, uncontrollable, and unpredictablg.(¢In the last month, how often have
you felt that you were effectively coping with inmpent changes that were occurring in your
life?”, “In the last month, how often have you begrset because of something that happened
unexpectedly?”). Answers were given on a 5-poiketti scale, ranging from 1 (never) to 5
(very often). Four items were inverse-poled andtodae inverted before calculating the
(final) sum score. Higher scores reflect higherjactively perceived stress levels. Evidence
for the reliability and validity of the German virs of this instrument has been provided
previously (Gerber et al., 2013). In the presenmda, the Cronbach’s alpha was satisfactory
(a =.80).

Depressive symptoms. A German version (Grafe, Zipfel, Herzog, & Léwe 020 of the9-

item Patient Health Questionnaire (Kroenke, Spjt&eWilliams, 2001) was used to assess

depressive symptoms. The PHQ-9 refers to the DSMidgnosis criteria for major
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depressive disorder and can be used to assesgysefeepressive symptoms, with scores of
>14 reflecting moderately severe depression. Saitgrtes are: “Little interest or pleasure in
doing things” or “Feeling down, depressed or hogeleAnswers are given on a Likert-type
scale from O (not at all) to 3 (nearly every dagferring to the last two weeks. The sum is
built to obtain an overall index. Previous resegdvided support for the psychometric
properties and validity of the PHQ-9 (Kroenke et 2001). Adequate psychometric
properties have also been found for the Germanoredos the PHQ-9 (Grafe, Zipfel, Herzog,
& Léwe, 2004). The Cronbach’s alpha was .85 ingtesent sample.

Life satisfaction. A German version (Glaesmer, Grande, Braehler, &6R2011) of the 5-
item Satisfaction with Life Scale (SWLS) was em@dyo obtain an overall judgement of
participants’ satisfaction with life (Diener, EmnmsyiLarsen, & Griffin, 1985). Answers on
this instrument were given on a Likert-scale froifsttongly disagree) to 7 (strongly agree).
A sample item is: “In most ways my life is closeny ideal.” Validity and adequate
reliability of the SWLS have been documented presip (Pavot & Diener, 2008), including
German speaking adolescents (Glaesmer, Grandd)lBra& Roth, 2011). The items were
summed up to obtain an overall index, with higreares indicating higher life satisfaction (in
the present sample, the Cronbach’s alpha was .82).

Statistical analyses

Correlational analyses were used to examine honaityefitem-item correlations) and item-
total correlations. Cronbach’s alpha coefficienes@vcalculated to test internal consistency.
Furthermore, CFAs were applied to examine factaaditlity. Based on the assumptions
formulated in the ABQ manual and the results of/janes confirmatory factor analyses (e.g.,
Arce et al., 2012; Raedeke & Smith, 2001), we etquethat the 15 items would load on three
different factors (five items on emotional/physieahaustion, five items on cognitive
weariness, five items on emotional exhaustion).sTlthe 3-factor CFA model was based on
15 observed measures and three latent construatsmvm likelihood (ML) was used for
parameter estimation, and the fit between the #tmal model and the empirical data was
judged via multiple goodness-of-fit indices (McD@h& Ho, 2002). Before carrying out
these analyses, multivariate normality was estiabtissia Mardia’s (1974) test of multivariate

8



258 kurtosis (critical ratio < 5; Byrne, 2010). Accandito Byrne (2010), adequate model fit is
259 achieved if the normed fit index (NFI)3s.95, the comparative fit index (CF1)%s.95, the

260 Tucker Lewis Index (TLI) i& .95, and root mean square error of approximatRMSEA) is
261 <.05. According to Comrey and Lee (1992), standadlfactor loadings of < .45 should be
262 interpreted as poor; .45 as fair> .55 as good; .63 as very good, arxl71 as excellent.

263 Correlation analyses were used to examine convevgdidity, as well as test-retest

264 reliability. Correlations of < were considered small, with= .30 to .49 as medium, ang

265 as large (Cohen, 1988).

266 A cross-lagged panel analysis was performed to eathe three ABQ dimensions
267 across time. Again, ML was used for parameter edton, and the standards recommended
268 by McDonald and Ho (2002) were employed to assexteirfit. Two hierarchical (linear)

269 regression analyses were calculated to find outhenghe three ABQ subscales contribute to
270 the prediction of the SMBM overall index and the@# score at follow-up, after having

271 controlled for baseline levels of burnout and depinee symptoms. Receiver Operating

272 Characteristic (ROC) analyses were performed taiolatiagnostic efficiency statistics

273  (Youngstrom, 2014). Area under the entire curve CAWas used as an indicator of

274 diagnostic accuracy. According to Swets, DawesMadahan (2000), accuracy is poor if

275 values are < .70, fair if values are70, good if values are .80, and excellent if values are
276 .90. In case of values of.70, we further examined the coordinates of theecto find out

277 whether there is a cut-off, which provides an ataigle trade-off between sensitivity and

278 specificity. In the optimal case, values for senit and specificity are both close to 1. An
279 alpha level op < .05 was set throughout all analyses to indicgi@fecant characteristics.

280 Whereas CFA were performed with AMOS® 24 (IBM Camgamn, Armonk NY, USA), all

281 other analyses were carried out with SPSS® 24 (Bivporation, Armonk NY, USA).

282 Results

283 Descriptive statistics

284 Table 1 shows the descriptive statistics for allABems and the three ABQ subscales. None
285 of the items exceeded the theoretical mean scdve=o8. Skewness and kurtosis were within
286 acceptable limits (limits for skewness < 2, anddsis < 7) for all ABQ items according to
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the recommendations of West, Finch, and Curran5)199

Table 2 provides the means and standard devidioradl other constructs used to
examine convergent and discriminant validity (bathbaseline and follow-up). In the present
sample, 12%rn(= 30) of the participants had a SMBM overall soofre 4.40 and were thus
categorized as having clinically relevant burnawels.
Internal consistency
The inter-item correlations were greater than.20 for all items within each of the three
ABQ subscales. Moreover, all item-total correlasiavithin the three ABQ subscales
exceeded the critical value o0& .30. The Cronbach’s alpha was .80 for emotiongjual
exhaustion, .78 for sport devaluation, .78 for lsense of accomplishment.
Factorial validity
The three-factor model fitted well with the empadiclata in the CFA. This conclusion applies
for both the first-order modex?/df = 1.40, CFI = .98, TLI = .97. RMSEA = .04 (Cl.82,
.08), and second-order modgef/df = 1.39, CFI = .98, TLI = .97. RMSEA = .04 (CL.62,
.06). With one exception (item 6), all items shove¢teast ‘good’ factor loadingz (55).
Figure 1 displays the measurement coefficientb@®htypothesized three-factor models. In
the first-order model, weak to strong correlatiorese observed between the three ABQ
dimensionsn(= .27 to .60p < .001). In the second-order model, the loadingheffirst-order
factors ranged between .40 and .88 (001).
Conver gent validity
With regard to convergent validity, we found moderi@ strong correlations between the
three ABQ subscales and the SMBM overall index (31 to .52p <.001). The ABQ indices
were also positively correlated with our stress soeas ( = .29 to .46p < .001). Finally,
negative correlations occurred between all ABQ sales and satisfaction with life € -.22
to -.47,p < .001).

Test-retest reliability

10



313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

The three ABQ subscales were strongly correlatéd @ach other across the 6-month study
period. The correlation was= .57,p < .001, for emotional/physical exhaustior .64,p <

.001, for sport devaluation, and .65,p < .001, for reduced sense of accomplishment.

Prospective associations between the ABQ dimensions
Figure 2 confirms that the three ABQ dimensionsehavelatively high temporal stability,
with regression weights varying between .65 andp/.001). However, in the cross-lagged
panel model, none of the cross-lagged paths fraselime to follow-up was statistically
significant > .05). The examined model showed an acceptahiethi the empirical data,
x%/df = 1.59, CFI = .92, TLI = .91. RMSEA = .06 (CI.85, .06).
Prediction of burnout and depressive symptoms
As shown in Table 3, higher levels of emotionalgibgl exhaustion at baseline predicted
higher burnout symptoms at follow-up € .14,p < .05, 2.1% of explained variance). By
contrast, sport devaluation and reduced sensecofigdishment were without predictive
value. In sum, the predictors together explaine@%ilof variance in burnout at follow-up.
With regard to depressive symptoms, the amoumanénce explained for the total
model was similar (31.7%). However, both incredsedls of emotional/physical exhaustion
(B =.18,p < .01) and sport devaluatiof € .13,p < .05) predicted depressive symptoms at
follow-up (7.3% of explained variance).
Usefulness as a screening tool for clinically relevant burnout levels
To explore whether the ABQ can be used as a todetatify athletes with clinically relevant
burnout symptoms, we first visually inspected tbatterplots showing the correlations
between the SMBM overall index and the three AB@Qssales at baseline (Figure 3). As
shown in Table 2, the strongest bivariate correhaéxisted between the SMBM and the ABQ
emotional/physical exhaustion subscale (52,p < .001). In Figure 3, the scatterplot points
towards a linear relationship between the SMBM aléndex and the ABQ exhaustion
subscale. Interestingly, with regard to the ABQrspevaluation subscale, the scatterplot did

not support a linear relationship between the ABQ the SMBM overall index. Rather, the
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majority of athletes with clinically relevant bunndevels did not score high on the ABQ
sport devaluation dimension.

The ROC analyses support the suggestion thatctheacy of the ABQ scales to
distinguish between athletes with versus withowtichlly relevant burnout symptoms is
limited. The AUC values were .72 for the emotiophi/sical exhaustion subscale, .55 for
sport devaluation, and .59 for reduced sense amplishment. The ROC curves for all three
ABQ subscales are shown in Figure 4. Table 4 fughews that even for the
emotional/physical exhaustion subscale (with tlyhést AUC score), establishing a
meaningful cut-off with an acceptable balance betwsensitivity and specificity is difficult.
For instance, with a cut-off of 2.75, the sensitivity score is .71 (that is, 71%we positive
cases are correctly identified). However, with tus-off, the false positive rate would be .44
(that is, 44% of athletes without clinically relexdurnout symptoms are classified as
positives cases).

Discussion
The key finding of the present article is that thee-factor structure of the Athlete Burnout
Questionnaire (ABQ) could be confirmed in Germaaadpng junior elite athletes. Our
findings also show that the ABQ emotional/physedhaustion and sport devaluation
subscales can be used to describe processes idvnltlee development of domain-
unspecific symptoms of burnout and depression. Neekess, our findings also highlight
some problematic aspects associated with the AB&&t Mnportantly, relatively low
correlations were found between some of the ABQedisions, and the ABQ dimensions
were unrelated across time. Finally, our study alsmwved that the ABQ cannot be used as a
screening tool for clinically relevant burnout syimips in young elite athletes. Therefore,
previous prevalence rates based on the ABQ musitémpreted with utmost caution. Using
the SMBM with a clinically validated cut-off sconee found that about one in eight junior
elite athletes experienced burnout symptoms ofaalnelevance.

In our article, several research questions wedeesded, and each of these will be
discussed below. First, we tested whether the ABQIdvproduce adequate internal
consistency, and our data did support this. Thukné with previous research (e.g., Raedeke
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370 & Smith, 2001; Sharp et al., 2010), inter-item etations, item-total correlations, and

371 Cronbach’s alpha coefficients of the ABQ were ia #tceptable range. However, the present
372 results expand upon previous findings, in that ithike first study that systematically

373 examined the psychometric properties of a Germasiore of the ABQ.

374 Second, we examined whether our data would cortherfactorial validity of the

375 ABQ. Again, our data could confirm this. The hypeglzed three-factor model (Raedeke et
376 al., 2013) of the ABQ was corroborated by our emgirdata. As shown previously, both a
377 first- and second-order model provided adequateeifdde.g., Isoard-Gautheur et al., 2010;
378 Smith, Gustafsson, & Hassmén, 2010). Moreover, vatarence to Comrey et al.’s (1992)
379 recommendations, all factor loadings were fair45). As in previous studies (e.g., Arce et
380 al., 2012; Raedeke et al., 2013), the strongestdmt-factor correlation was found between
381 sport devaluation and reduced sense of accomplishraece et al. (2012) argued that these
382 factors both have an attitudinal component, whicless salient in the emotional/physical
383 exhaustion factor with a more physiological compun&hus, the other correlations were
384 relatively low, with physical/emotional exhaustionly sharing 4% of variance with reduced
385 sense of accomplishment and 7% with sport devalabn fact, the subscales of the ABQ
386 were more strongly correlated with the SMBM globabre than with each other. Moreover,
387 although the second-order model fitted with the ieicgd data, it remains questionable

388 whether the three ABQ dimensions can be groupedntheé same label. For instance, such
389 an approach would be at odds with the recommendatiothe MBI manual, highlighting that
390 the three burnout dimensions should be measureghémdlently and should not be combined
391 into a single measure. In addition, the factor ingsl of the three ABQ dimensions on the
392 higher-order burnout factor varied strongly, whieises further doubts as to why these

393 heterogeneous symptoms should be grouped undenmao label. As emphasized by

394 Shirom and Melamed (2006), the theoretical fourmtetifor a combined overall score are
395 weak, and the available meta-analytic studies pmibthat each component is related to
396 unique precursors and consequences. Given thiglmaokd, we opted against using an

397 overall ABQ score in the present study (cp. Gustaist al., 2016).
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Third, we examined the convergent validity of &BQ. In support of the convergent
validity, positive correlations were observed beawéhe ABQ indices, the SMBM, and most
of the stress indices, whereas a negative assmtiexisted with satisfaction with life (Isoard-
Gautheur et al., 2010; Raedeke et al., 2013; Sttaap, 2010). These findings were expected,
as chronic stress is seen as the most importase cdiburnout among athletes (Gustafsson &
Skoog, 2012). Moreover, the fact that the strongestlations appeared between the SMBM
overall index and the ABQ emotional/physical exhimmssubscale is (a) in line with experts’
opinion that exhaustion should be seen as theamomponent of burnout (Gustafsson,
DeFreese, et al., 2017; Shirom & Melamed, 2006)(ahdorresponds well with the fact that
the SMBM is based on Shirom and Melamed’s (2006@hidien of burnout, in which burnout
is described as being closely related to individui@elings of physical, emotional, and
cognitive exhaustion due to the continuous deptetictheir energetic coping resources due
to chronic stress exposure.

Fourth, we explored the degree to which the ABQ e are stable across time, and
our data suggest that the scores of each subgealelatively stable. In other words, all ABQ
subscales were highly correlated across the 6-nsintly period. This finding is in line with
previous research showing that in the domains ofipation and school, burnout symptoms
have a high temporal stability (e.g., Lindwall &t 2014; Salmela-Aro et al., 2009).
Moreover, the auto-correlations of the ABQ subscalere similar compared to the other
assessed psychological constructs such as domspecific burnout symptoms, general
perceived stress, depressive symptoms or satfiewiih life (allrs > 43,p < .001; see Table
2). By contrast, our findings are at odds withriampstudy among elite athletes, where the
stability was rather low (Lundkvist et al., 201@8hich indicates that considerable variability
may exist with regard to stability of athlete bunheymptoms in different study populations.
To find out whether different study populationsliediffer with regard to stability of athlete
burnout symptoms, more direct comparisons of difieathlete populations are needed
within the same country, and by employing the satudy designs and instruments.
Nevertheless, our findings also indicate that tlied ABQ dimensions do not predict each
other across time. Whereas this supports previtmases (Isoard-Gautheur et al., 2015;
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Lundkvist et al., 2018; Martinent et al., 2016)neaf the existing hypotheses about how the
three burnout dimensions relate to each other teaip@ould be confirmed (Taris, Le Blanc,
Schaufeli, & Schreurs, 2005). Moreover, althoughfowdings corroborate prior research
(Arce et al., 2012; Raedeke & Smith, 2001) showirag the emotional/physical and sport
devaluation subscales of the ABQ have the potetttiabntribute to the prediction of
domain-unspecific symptoms of burnout and depressiee amount of variance explained by
these factors was limited (between 2 and 7%). Gikahresearchers have criticized the over-
reliance on cross-sectional data in athlete burresdgarch (Gustafsson, DeFreese, et al.,
2017), evidence for the predictive validity of thBQ is important. However, the fact that not
all ABQ dimensions were significant predictors ohthin-unspecific symptoms of burnout
and depression in our study seems to confirm Heasymptoms assessed with the ABQ do
not reflect a homogeneous syndrome. In line witk tiotion, Lundkvist et al. (2018)
previously showed that the three symptoms devedtatively independent of each other.

Finally, based on ROC analyses, our cross-sedt{baaeline) data suggest that the
ABQ cannot be used to discriminate between athigtessuffer from clinically relevant
burnout levels versus peers who do not. In othedsidased on the SMBM cut-off bf
4.40, it was not possible to simultaneously achevacceptable level of sensitivity and
specificity. This is an important insight and ursteres Gustafsson, Madigan et al.’s point of
view that the choice of instrument should depentherresearch questions that a researcher
wants to address. Thus, “if the research questiomaimed towards comparing levels with
existing data or looking at the changes of thegtliienensions over time in a set context, then
ABQ would be our measure of choice. But, if theesesh questions are aimed at burnout as a
health problem in athletes, a measure that setegudts you get in comparison with cut-offs
of clinical samples, then SMBM would be our recomuieion” (Gustafsson, Madigan, et al.,
2017, p. 11). Moreover, this finding also highlighat many scales, although developed
properly in a scientific manner, may fail in thepled setting, and may not be appropriate as
screening tools (Zeek et al., 2017).

A key strength of the present study is the rel&titbeoad and representative sample of

athletes from various sports. Taken together, we\able to assess approximately 90% of all
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students attending sport classes at Swiss Olyngriogr schools in Northwestern
Switzerland. Another advantage was that we coltelttegitudinal data, which permitted us
to examine temporal stability and predictive vayidFinally, the use of a domain-unspecific
burnout measure associated with a clinically vaéidacut-off score allowed us to estimate the
prevalence of clinically relevant symptoms of burhmore realistically, although more
research is needed to reach a consensus on thegioabcharacterization of burnout.
Whereas previous studies among Swiss adolescemigedtthat regular physical activity is
associated with a decreased risk for elevated lotisyonptoms (Elliot et al., 2015), our data
indicate that young elite athletes are not ‘immuoedurnout symptoms, and that
psychological disorders are at least as prevalaonhg elite athletes as in the general
population.

Despite these strengths, the findings should epreted in light of some limitations.
First, most of the participants were male (68%} anly adolescent athletes were included.
Moreover, young elite athletes not attending Svbsnpic partner schools were not
sampled. Therefore, further research is neederamime whether the ABQ is better suited as
a screening tool in other elite athlete populatidisally, we acknowledge that we used a cut-
off which was established with adult workers. Tlestisuited cut-off for young people
remains to be established in future research. @tyrdhowever, this is the only empirically
derived cut-off, and we preferred such a cut-offucarbitrarily set threshold.

Conclusions

In the present study, we showed for the first ttheepsychometric properties of a German
version of the ABQ. Moreover, the study providegjue insights into whether or not the
ABQ can be used as a screening tool for clinicalgvant burnout symptoms. In our sample,
the factorial validity of the ABQ was supportedtmCFA providing a good fit of the
presumed three-factor model with the empirical deatisfactory factor loadings, and
adequate internal consistency. Nevertheless, ady storroborates previous concerns about
the psychometric properties and validity of the AB@»st importantly, some ABQ
dimensions shared only limited variance, the t#&B& dimensions did not predict each
other across time, and none of the ABQ subscalssswi#able for the screening of clinically
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relevant burnout symptoms. Although we acknowlettige the development of the ABQ has
advanced research on athlete burnout, we holdhlsinstrument has been adopted too
uncritically by the scientific community. We theoe¢ believe that further debates about the

most suitable way to assess burnout among elitetashare urgently warranted.
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Table 1. Descriptive statistics and corrected itetal correlations of the 15-item Athlete Burnoutg3tionnaire (ABQ)

M SD Range Skew  Kurt I

Emotional/physical exhaustion 266 073 15 025 0.00
Item 2: Mein Training ermiidet mich so stark, dasskaum noch Energie fur andere Dinge habe. 2.88 1.00 15 024 -035 .59
(English: | feel so tired from my training that INetrouble finding energy to do other things.
Item 4: Durch meine sportliche Betéatigung fiihle iolkch erschopft. 2.53 097 15 022 -046 .48
(English: | feel overly tired from my sport parfeition.)
Item 8: Ich fuhle mich ausgelaugt von meiner Sparta 2.22 1.00 15 053 -025 .58
(English: | feel ,wiped out" from sport.)
Item 10: Durch meine Sportart fiihle ich mich kotipérerschopft. 2.93 09 15 -0.11 -0.34 .59
(English: | feel physically worn out from sport.)
Item 12: Die geistigen und korperlichen Anforderengn meiner Sportart erschopfen mich. 274 095 15 -0.03 -047 .66
(English: I am exhausted by the mental and physleatands of sport.)

Sport devaluation 167 068 15 183 4.98

Item 3: Ich habe das Gefuhl, dass ich die Enedigeich in meine Sportart stecke, besser fiir anDérge verwenden sollte. 1.62 083 15 151 265 .54
(English: The effort | spend in sport would be éetipent doing other things.)

Item 6: Ich sorge mich in meiner Sportart nicht mglkeich viel um meine Leistungen wie friher. 1.88 1.12 15 116 035 .49
(English: | don’t care as much about my sport parfance as | used to.)
Item 9: Ich habe das Geflhl, mich nicht mehr gleiigh fir meine Sportart zu interessieren wie fiiihe 154 091 15 1.89 3.45 .67
(English: I'm not into sport like | used to be.)
Item 11: In meiner Sportart ist mir der Erfolg rtichehr so wichtig, wie er es einmal war. 151 090 15 194 323 .63
(English: | feel less concerned about being sudoésssport than | used to.)
Item 15: Wenn ich an meine Sportart denke, habeuaoh Teil negative Gefiihle. 1.80 090 15 090 0.22 .43
(English: | have negative feelings toward sport.)

Reduced sense of accomplishment 228 064 15 067 087
Item 1: Ich habe das Gefiihl, in meiner Sportatrebenswerte Dinge zu leistén. 2.19 0.73 15 0.46 0.56 .49
(English: I'm accomplishing many worthwhile thingssport.)
Item 5: Ich habe das Gefiihl, in meiner Sportarin@eiele nicht zu erreichen. 2.26 0.78 15 0.72 1.36 .59
(English: I am not achieving much in sport.)
Item 7: In meiner Sportart schaffe ich es nichtined_eistungsfahigkeit voll auszuschopfen. 2.43 1.03 15 044 -037 .53
(English: | am not performing up to my ability ipcst.)
Item 13: Ich habe das Gefuhl, egal was ich tuéhtrdas zu leisten, was ich leisten sollte. 2.18 1.04 15 070 -0.09 .57
(English: It seems that no matter what | do, | dg@@rform as well as | should.)
Item 14: In meiner Sportart filhle ich mich erfoligre® 237 081 18 0.29 -0.09 .64

(English: | feel succesful at sport.)

Note.?Inverted scale (5, 254, 3=3, 432, 5>1).



Table 2. Corrdations between dimensions of athlete burnout with the overall burnout, general perceived stress and school-based stress at baseline

Baseline Follow-up
(N=257) (N=197)
M D M D 1 2. 3. 4. 5. 6 7 8. 9 10
1. Emotional/Physical Exhaustion (ABQ) 266 073 259 076 .65***
2. Sport Devaluation (ABQ) 167 068 183 084 .26%** LG7r**
3. Reduced Sense of Accomplishment (ABQ) 228 0.64 233 0.67 .21** [52*** gh5***
4. Overall burnout (SMBM) 332 096 325 1.04 .52x** 3G*** 31r** HErr*
5. Physical fatigue 355 113 346 117 .57x** 3or¥** 3JI**x  GOrxx  Ggrx*
6. Cognitive weariness 334 108 324 116 .36*** .33*** 3I*** Ge*** Go¥** 52k**
7. Emotional exhaustion 280 116 284 117 29%** 22%kx 13 TL***  AQF**  ATF** AZF**
8. General perceived stress (PSS) 264 049 259 050 .33r** 20%** AGF**  GERxx ABrkk  ABk**  F7rrx GA**
9. Depressive symptoms (PHQ-9) 738 470 538 390 .19%* |17** 28*** 3Okx* 3Z@r**k  J7kkk DFkxk  DOrkk  AQEk*
10. Satisfaction with life (SWLYS) 2752 442 2750 430 -22%** - 30*** - A7r** - AJr* - JEFr* - J4rr* - Jrrk L GOQFrk - QQrrk Gipkkk

Note. ABQ=Athlete Burnout Questionnaire, SMBM=Shirom-Melamed Burnout Measure, PSS=Perceived Stress Scale, PHQ-9=Patient Health Questionnaire 9,

SWL S=Satisfaction with Life Scale. Auto-correlations between variables are displayed in the diagonal .

*p<.05. **p<.01. *** p<.00L.



Table 3. Hierarchical multiple regression analyses predicting burnout symptoms and
depressive symptoms at the 6-month follow-up with baseline scores on the ABQ subscales

Burnout Symptoms Depressive Symptoms

(SMBM) (PHQO9)
AR B AR B
Step 1 .208* ** 244x**
Baseline Levels A5*** AQ0***
Step 2 .021* 073 **
ABQ Emotional/Physical Exhaustion 14> A8x**
ABQ Sport Devaluation .02 A3 r*
ABQ Reduced Sense of Accomplishment .05 .07
Total R? .319% ** BL7***

Note. Regression weights are presented as they are after step 2.
***p<,001. **p<.01. *p<.05.



Table 4. Coordinates of the Receiver Operating Characteristics (ROC) curve for the ABQ
physical/emotional exhaustion subscale

Positiveif > Sensitivity 1-Specificity
to: (true positiverate) | (false positive rate)
1.10 1.00 .99
1.30 1.00 .97
1.50 1.00 .94
1.70 1.00 91
1.90 97 .84
2.10 .90 .76
2.25 87 .66
2.35 87 .66
2.50 87 54
2.65 74 44
2.75 g1 44
2.85 .58 32
2.95 .58 32
3.05 48 .20
3.15 48 .20
3.25 48 A3
3.35 48 A2
3.50 45 .09
3.70 .32 .06
3.85 19 .04
3.95 .16 .04
4.10 10 .04
4.30 .03 .00
4.70 .03 .00
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Figure 1. Factor structure of the Athlete Burnout Questionnaire and factor loadings for the
first-order (A) and second-order analysis (B) at baseline
Note. r=reverse-scored, e=residual error
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Figure 3. Scatterplot representing the correlations between the Athlete Burnout Questionnaire (ABQ)

indices and the Shirom-Melamed Burnout Measure (SMBM) overall index (at baseline).
Note. Black horizontal line indicates SMBM cut-off for clinically relevant burnout symptoms.
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Highlights

Prospective study with 257 young €lite athl etes, assessed twice across a 6-month
period

Confirmatory factor analysis supported the three-factor structure of the ABQ.

All ABQ subscales had acceptable internal consistency and show acceptable
convergent validity

However, some ABQ subscales shared only limited variance and did not predict each
other across time

None of the ABQ subscales was suitable for the screening of clinically relevant

burnout symptoms



