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PASSION AND ATHLETES' PERCEPTIONS OF BURNOUT

Abstract
This research examined the role of harmonious &sdssive passion in athletes’ perceptions of
burnout. Two studies using correlational designeevearried out with different samples of
athletes of varied skill levels. In Study 1, weridithat obsessive passion was positively, and
harmonious passion negatively, associated withdutrperceptions in athletes. Results of Study
2 replicated the findings of Study 1 and in additicsed Structural Equation Modeling analyses
to support the mediating role of conflict and neatisfaction in the relation between types of
passion for sport and athletes’ perceptions of duirnFurthermore, it was found that harmonious
passion for a second activity was associated wittet athletes’ perceptions of burnout; while
obsessive passion for a second activity was dyr@stsociated with it. The results have important
implications for theory and research on passionwelbkas burnout in sport.

Keywords: Athlete Burnout; Harmonious Passion; ObsessivesiBas Need Satisfaction;
Conflict
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The Role of Passion, Need Satisfaction, and Contlic
in Athletes’ Perceptions of Burnout

Athlete burnout leads to several problems thauitkelperformance decrements as well
as feeling depressed, frustrated, demotivatedeahdusted (Gustafsson, Kenttd, & Hassmén,
2011b; Lemyre, Hall, & Roberts, 2008). In the smmmain, it has been estimated that
between six to eleven percent of athletes may strfien high burnout levels (Eklund &
Cresswell, 2007; Raedeke, 1997), a condition thihown to affect not only elite but also
amateur athletes (Cresswell & Eklund, 2005b). thiss a matter of great importance to
provide athletes, coaches, and sport organizatuithsvaluable knowledge that may prevent
its occurrence. In this paper we address this isfa¢éhlete burnout through the lens of the
concept of passion (Vallerand, 2015; Vallerand &nég-Filion, in press).

The concept of burnout takes its origins in occigoa settings with Maslach and
Pines (1977) and has been adapted to the spodimgxt by Raedeke (1997). It is described
as a syndrome with three key dimensions: (a) ematiand physical exhaustion, which refers
to a negative response to the intense demandaiwiny and competition (b) sport
devaluation, which corresponds to a loss of inteard desire to engage in one’s sport, and
(c) reduced sense of accomplishment, in termsat sfills and abilities (see also Raedeke
& Smith, 2009).

When athletes suffer from burnout, they typicabyperience chronic fatigue, poor
sleep patterns, mood disturbance, and episodespoéskion and helplessness (Gould &
Dieffenbach, 2002; Kentta & Hassmén, 2002). Nopssingly, their performance and well-
being are considerably impaired. Burned out atklatay necessitate several months or even
years to reach full recovery. Therefore, investaradf the antecedents of burnout that may
lead to its prevention is especially important. €shers have employed several conceptual

approaches to explain athlete burnout (Eklund, &if@ese, 2015; Gustafsson, DeFreese, &
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Madigan, 2017). The motivational perspective hanbextensively used as to understand
why athletes burn out (e.g., Cresswell & Eklund)2#®, Gustafsson, Hassmén, & Hassmén,
2011a; Lemyre et al., 2008; Martin & Horn, 2013hislis because to succeed in sport, being
highly motivated to the extent of feeling passienatvery important. This strong
motivational force toward the beloved activity nagcount for why athletes devote extensive
time and energy training while staying motivate@motime. Consequently, based on past
research (Curran, Appleton, Hill, & Hall, 2011; Gafsson et al., 2011a), we believe that the
concept of passion for sport should allow us tedoetnderstand the processes leading
athletes to experience burnout symptoms in sport.
Passion in Sport

The dualistic model of passion (DMP; Vallerand, 20defines passion as a strong
inclination toward an activity that is importartiat people love, value, engage in on a regular
basis and is self-defining. This model further egs the existence of two types of passion.
Harmonious passion (HP) results from an autononmgasnalization, that is when people
have freely accepted the activity that they lové@ag important without any contingencies
attached to it (Mageau, Carpentier, & Vallerand,Z0vallerand, & Houlfort, 2003). The
activity thus occupies a significant, but not oveelming, space in identity and remains
under the control of the individual. Hence, with,Runner might run out of love for the
activity without any sense of obligation, allowipgsitive activity experience to occur, while
being in harmony with other important life domai@sessive passion (OP) in contrast
results from a controlled internalization and isasated with the experience of a loss of
control with regards to the beloved activity. Thasunner with an OP might run because he
or she loves the activity but also because of icoatingencies, such as the desire to validate
or protect one’s self-worth (Vallerand, 2015). W@, individuals face an uncontrollable

urge to partake in the activity that they love &éind enjoyable, as activity engagement is out
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of control. Consequently, activity engagement isfally positive and the activity conflicts
with other life activities. Much research, includisports research (for a review see Vallerand
& Verner-Filion, in press), provides support foetBualistic Model of Passion, showing that
HP is generally associated with adaptive outcontes@as OP has been associated with less
adaptive outcomes, or even maladaptive ones (foews, see Curran, Hill, Appleton,
Vallerand, & Standage, 2015; Vallerand, 2015; \falhel & Houlfort, 2019).
Passion and Athletes’ Perceptions of Burnout

In light of the above reasoning, HP should allove ¢m remain fully involved in the
passionate activity without becoming obsessive attwibeloved activity and thus, there
should be little burnout. Conversely, OP shouldileae to go beyond the limit, to overspend
one’s energy, and thus to experience burnout symgt®uch research, especially in the
work domain supports this hypothesis (e.g., Valldrdaquet, Philippe, & Charest, 2010). In
the sport context, research also supports thigysisads HP is negatively associated with
burnout, whereas OP is either unrelated or po$jtngdated to burnout (e.g., Curran et al.,
2011; Gustafsson et al., 2011a; Martin & Horn, 20G3ven that the two types of passion for
sport may make burnout more or less likely, an irtgrd next step is to understantly this
may be so by identifying potential mechanisms.
The Mediating Role of Conflict and Basic Psychologal Need Satisfaction

The burnout model proposed by Vallerand et al. 2@bsits that a personal

characteristic (HP and OP) predicts the occurrefi@contributing (conflict) and a protective
(positive activity experiences) factor of burnoliv. begin with OP, one likely mediator of its
contributory effect on athlete burnout should ke pisychological conflict experienced
between sport passion and other life activitieg.(éamily activities). Because with OP one
experiences an uncontrollable urge to engage ipdlsionate activity, it becomes very

difficult for the person to fully disengage fronotights about the activity, even when such an



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

engagement is detrimental to other goals or adsvin the person's life (Vallerand et al.,
2003). Consequently, because the activity takethalspace in the person’s life, OP has been
found to lead to conflict with other activitiesde.Caudroit, Boiché, Stephan, Le Scanff, &
Trouilloud, 2011; Vallerand et al., 2003, Studyvhllerand et al., 2010; Young, de Jong, &
Medic, 2015). Conversely, with HP, the person daysprally and mentally disengage from
the passionate activity, thereby allowing the persoreplenish him- or herself as well as
preventing the experience of conflict with otheti\aties (or people).

A second set of psychological processes in theevatld et al. (2010) model refers to
protective factors. Vallerand et al. (2010) hadpmsed and empirically shown that positive
activity experiences such as satisfaction withatigvity protect against burnout. In this
regard, much research has shown that need satsféBlyan & Deci, 2017) represents a
major form of adaptive activity satisfaction. Acdorg to self-determination theory (SDT,;
Ryan & Deci, 2017) there are three basic psycholdghat are defined as “innate
psychological nutriments that are essential foroomg psychological growth, integrity, and
well-being” (Deci & Ryan, 2000, p. 229). Autonongydefined as the need to feel volitional
and authentic in one’s actions; competence reflbetmieed to feel effective and efficacious
in challenging endeavors; relatedness refers églanfy of being secure and connected with
valued significant others (Deci & Ryan, 2000). Ajonamplication of the needs framework is
the claim that satisfying all three basic needseisessary for people to actualize their
potential, to flourish, and to be protected frohinédalth and maladaptive functioning (Sheldon
& Niemiec, 2006). While need satisfaction has b&®mwn to promote energy, autonomous
motivation, positive emotions, well-being, and penfiance, its absence has been linked to the
development of many forms of psychopathology arehenegative physical health,
motivational undermining, and decreased wellnesg, (Baard, Deci, & Ryan, 2004; Ryan &

Deci, 2017; Tay & Diener, 2011). Therefore, in gp®rt context, need satisfaction should
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serve to protect athletes from high levels of butrsymptoms (Hodge, Lonsdale, & Ng,
2008; Li, Wang, Pyun, & Kee, 2013; Quested, & Duzial 1).

Much research supports the role of passion in sassfaction (see Curran et al., 2015 for
a meta-analysis) both in sport and exercise (Bkghurst & Oliver, 2014; Curran, Appleton,
Hill, & Hall, 2013; Parastatidou, Doganis, Theodasa& Vlachopoulos, 2012) and in other
life domains (e.g., Houlfort et al., 2015; Philippallerand, Houlfort, Lavigne, & Donahue,
2010; Przybylski, Weinstein, Ryan, & Rigby, 200%Irand, 2015). Such research reveals
that when patrticipation in sport is fueled by HRjividuals may experience a greater sense of
personal causation, perceptions of competencesc@mukectedness with others within the
activity. OP, in contrast, does not readily faati the fulfilment of basic psychological
needs or at least not to the same extent as HBrndalet al., 2017). This is because, with OP,
engagement is fueled by a sense of compulsion‘(l.eave the impression that my activity
controls me”; Vallerand, & Houlfort, 2003) and afdnsive ego-involved style (Lafreniére,
Bélanger, Sedikides, & Vallerand, 2011; Magead.e@11). Thus, although with OP
athletes may experience some sense of need satisfadile engaging in their sport (e.g.,
Akehurst & Oliver, 2014; Lalande et al., 2017; RBéatidou et al., 2012; Verner-Filion,
Vallerand, Amiot, & Mocanu, 2017), it should be lemthan that associated with HP (see
Lalande et al., 2017) and may even be negativel{ettet al., 2015; Przybylski et al., 2009).

Finally, only one study has assessed the role sdipa for sport in need satisfaction and
burnout. In this study, Curran et al. (2013) preddupport for the mediating role of need
satisfaction between passion and burnout in athl&eecifically, they found HP to positively
predict need satisfaction that in turn was negbtigesociated with athlete burnout. Although
the path involving OP and need satisfaction wagipesit did not reach significanc@ €

.04, p > .05). This study therefore provides supfmrthe contributory nature of HP to need
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satisfaction and its protective function in athletenout but leaves open the potential role of
OP in this process.
The Role of a Second Activity

Research over the past 10 years or so has undedsitb@ importance of incorporating
the role of other activities in the understandifiparnout. Vallerand (1997, 2001) has long
posited that we needed to take into account oifeeadtivities in order to better understand
and predict motivational processes and outcomaggimen activity such as sport burnout.
Indeed, athletes spend a large amount of time pugsctivities outside of their sport (e.g.,
working, gaming, reading, hiking). For instance aséeur athletes often deal with a full-time
job (or studies) besides their sport commitmenesEhother activities may play a role in
burnout. For instance, workers who engage in regoaetivities after work are likely to
experience fewer symptoms of exhaustion than wenkgio do not do so (e.g., Sonnentag,
2001; Sonnentag & Fritz, 2007;). Additionally, StamRich and Iso-Ahola (1998) found that
engaging in satisfying leisure behaviors and setédnined activities reduced or prevented
burnout among clergy. In the sports context, Kefimat al. (2018) suggest that partaking in
other activities (i.e., proactive approach to reagy out of a high level of self-determination
might act as a buffer against sport induced fatigue

Of importance, research reveals that the type sdipa that one has for the primary
activity plays a role in engaging or not in othié hctivities and thereby reducing burnout.
Specifically, Donahue et al. (2012) found that lPwWork was positively associated with
recovery experiences leading to lower levels ofagstion at work. By contrast, OP for work
led workers to disengage from recovery experieacelsconsequently to experience more
exhaustion symptoms. Finally, other research has goen further by empirically showing

that while most people display passion for more thiae activity, only those who display HP
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for a second activity will experience psychologibahefits from such engagement
(Schellenberg & Ballis, 2015).
The Present Research

The purpose of the present research was to buithygast research and to test the
role of passion in athletes’ perceptions of burn@tis was done in two studies. In the first
study, we ascertained the relationships betweert ppssion and athletes’ perceptions of
burnout within a large sample of mainly endurarttdetes with varied skill levels. Based on
past research (e.g., Gustafsson et al., 2011bjriv&attdorn, 2013), we argued that OP for
one’s sport should be positively associated wittnbut perceptions whereas HP should
negatively relate with it.

In Study 2, we proposed to test an extended verditime Vallerand et al. (2010)
burnout model for sport in line with the above eavi Based on this model, we propose that
passion for sport plays an important role in sparnout. Specifically, sport engagement
fueled by OP will lead athletes to rigidly engagesport at the expense of other life activities,
to experience conflict between sport and other swtivities and at some point to become
mentally and physically stale and develop burnButther, with OP, athletes do not derive as
much positive sport experiences such as needatmi (Curran et al., 2013), and do not
benefit as much from their protective functionsiagiaburnout. Conversely, with HP one
engages in sport more flexibly and as such cag &xdperience need satisfaction in sport and
is also less likely to experience conflict betwseort and other activities. Thus, with HP for
sport, athletes are protected against burnoutttizume is more. Beyond sport, passion for
other life activities should be negatively assagatith athletes’ perceptions of burnout
specifically when such passion is harmonious inmatAthletes with a HP for a second
activity will then experience need satisfactiorthrs other activity and thus be protected even

further against burnout. Such should not be the wath OP for sport as it should prevent full
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engagement and need satisfaction in this secondtyeind negate the protective role of this
second activity. In sum, passion for sport andafowther important life activity should play a
key role in sports that may either trigger or pcoeghletes against burnout.
Study 1

The purpose of Study 1 was to investigate the esesional associations between
sport passion and athletes’ perceptions of burrodine with past research (Martin & Horn,
2013; Schellenberg, Gaudreau, & Crocker, 2013)postted that the type of passion that
athletes have for their sport is of prime import&afar sport burnout. Specifically, it was
hypothesized that OP would be positively associaiiéid athletes’ perceptions of burnout
whereas HP would be negatively related to it.

Method

Participants and Procedure

To determine the total sample size to detect afgignt effect of passion on athlete
burnout within multiple regression analyses, G*Posa@tware was used to conduct a power
analysis. Because past studies on the passiondtuslationship (e.g., Curran et al., 2011,
Curran et al., 2013) found OP to be less assocuitidburnout than HP, we therefore
averaged the effect sizes found in the literatBfe=(.04 for OP). The analysis revealed that,
for a power of .80 at an alpha of .05, 193 paréinig were needed. Participants in Study 1
were 224 athletes (75 females, 149 men) with a mgarof 33.91 yeardD = 10.23 years),
including 94 French-Canadians from the Provinc®uoébec, 105 French, and 25 participants
from other French-speaking countries. They tramea@verage 7.03 hours per weél =
3.33 hours) and had been involved in their sparafoaverage of 9.72 yead(= 7.91
years). Athletes participated in three main spousning (n = 75), badminton (n = 75), and
triathlon (n = 43), and 31 athletes practiced ofiparts. Athletes in this sample had different

sport backgrounds, with 80% (n=186) of athletes wtilbcompeted in their sport, 7% (n=15)
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who no longer competed, and 13% (n=32) who hadrmavapeted. We also assessed the
athlete’s level of expertise with one self-reptetm: “What is the highest level you have
reached in your sport?”. Participants were situatgdss the performance continuum:
beginners (n=72, 32%), local athletes@1, 27%), regional athletes £63, 28%), national
athletes (= 19, 9%), and international athletes8, 4%).

Participants were recruited online through thresetal First, study information and a
survey link was posted on several sports forumirfstance www.courseapied.net was used
to invite runners to take part in an online studysport and attitude. Second, study
information was posted on several sport-relatecbaak groups. Finally, many individuals
who viewed the study information on social medideds shared the original post among
their own networks, which led reaching a broaddéwoek of potential participants. The
guestionnaires took approximately 30 minutes topets.

Measures

All scales listed below were completed on a 7-phikeért scale ranging from 1
(Strongly disagree) to 7 (Strongly agree). The shikert scale was used for all instruments
used throughout the manuscript, unless otherwidieated.

Passion for sport.Participants named their favorite sport, “that thase, in which
they invest a lot of time, and that is importanttftem” and completed the Passion Scale

while referring to this activity (Marsh et al., Z2IVallerand, & Houlfort, 2003) in reference

to their sport. For this Study, a short versiothaf passion scale was used (Trépanier, Fernet,

Austin, Forest, & Vallerand, 2014). The items asgggharmonious passion are « This

activity is in harmony with the other activitiesnmy life », « This activity is in harmony with
other things that are part of me » and « My agtiMgtwell integrated in my life » (M = 5.64,
D =0.92,0 = .80). The items assessing obsessive passianldrave almost an obsessive

feeling for this activity », « This activity is thenly thing that really turns me on » and « |
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have the feeling that my work controls me » (M 83D = 1.28,0. = .70). Five passion
criterion items assessed whether participants passionate or not toward their sport. ltems
were “I spend a lot of time doing this activity'l, like this activity”, “This activity is
important for me”, “This activity is a passion fore” and, “This activity is part of who | am”
(M =6.21,9D = .68,0 = .71). All participants scored above the midp@#jton the 7-point
response scale and were thus deemed passionalerévidl 2015, pp. 77-78; Vallerand &
Houlfort, 2003). The Passion Scale (including thersversion of the scale; see Lafreniere,
Vallerand, Donahue, & Lavigne, 2009; Philippe, ¥&lind, Bernard-Desrosiers, Guilbault, &
Rajotte, 2017) has displayed high levels of validind reliability with respect to a variety of
activities and contexts (see Marsh et al., 2013levand, 2015, chapter 4).

Burnout. The French validation of the Athlete Burnout Qimstaire (ABQ; Raedeke
& Smith, 2009) conducted by Isoard-Gautheur, OGeiillet, & Martin-Krumm, 2010) was
used to assess athletes’ perceptions of burnoetqlibstionnaire “Questionnaire du Burnout
Sportif” (QBS) is a 12-item self-report inventohat contains three subscales, namely:
emotional and physical exhaustion (4 items; e.¢feel so tired from my training that | have
trouble finding energy to do other things »), deradion (4 items; e.g., « | don’t care as much
about my sport performance as | used to »), angcextisense of accomplishment (4 items;
e.g., « | am not performing up to my ability in sp®). Items were answered on a 7-point
rating scale ranging from 1 = “never” to 7 = “alvedyEmpirical support for the reliability
and validity of the ABQ test scores has been regtehy Raedeke and Smith (2009) and by
Cresswell and Eklund (2007). In Study 1, a burnodéx was computed by averaging the
three burnout subscales as is often done by sgggtirchers (e.g., Pacewicz, Mellano, &
Smith (2019). Cronbach’s alpha coefficient was .84.

Results
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Table 1 reports the means, standard deviationsglations, and Cronbach’s alpha for
all Study 1 variables. Preliminary analyses reviédhat OP and weekly hours of training
were moderately correlated= .32), suggesting that the higher the athletes’'t&&®more
they devoted hours to training. The correlatiohvdf was not significant. Furthermore, an
independent-samples t-test was conducted to conmpemeand women on OP and H#en
reported significantly higher levels of HP (M = 8,8D = .98) than women (M = 5.58D =
.87); 1(22) = 2.71p = .007. Men also reported being more obsessive @W2,5D = 1.26)
than women (M = 3.55D = 1.30); t(222) = -2.06) = .041. These results suggested that we
include both gender and weekly training hours adrobvariables in the subsequent analyses.

The main objective of Study 1 was to examine whelttie and OP would be
respectively negatively and positively associatétl athletes’ burnout perceptions. A
multiple regression analysis was conducted with age, and weekly hours of training and
work as control variables. These variables werergkred at Step 1 whereas HP and OP were
entered at Step 2. A hierarchical regression aisalyas conducted with burnout as the
dependent variable (see Table 2 for detailed ®sult Step 1, age was negatively associated
with burnout whereas gender (female = 0; male wdg positively, although marginally,
associated with it revealing that men reported éidévels of burnout symptoms than
women. Furthermore, weekly hours of training wasitpeely associated with burnout. All
these control variables explained 5% of the vaeasfdournout. At Step 2, controlling for the
above variables, HP was the strongest predictbuofout § = -.28, p <.001), whereas OP
was significantly and positively associated wit(Bit= .23, p < .001). This second model
explained an additional 13% of the variance inethburnout.

In sum, similarly to Curran et al. (2013), we fourg for sport to be negatively
associated with athlete burnout over and aboveitrgiload and other control variables.

However, contrary to Curran et al. (2013) that fbamon-significant relationship between
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OP and athletes’ perceptions of burnout, our figdirevealed that OP was positively
associated with burnout. Finally, these findingsaso in line with other research on burnout
both in the sports (e.g., Gustafsson et al., 20atd)work domains (e.g., Carbonneau,
Vallerand, Fernet, & Guay, 2008; Vallerand et 2010).
Study 2

In Study 2, we had two major objectives. First,seeght to replicate the findings of
Study 1 with another sample of athletes. SecondjyS2 sought to test the extended
Vallerand et al. (2010) model of burnout with ategewhile controlling for weekly hours of
training. Based on the extended burnout modelag fwpothesized that OP for sport would
be positively, while HP would be negatively, rethte conflict between sport and other life
activities. Also, both HP and OP for sport wereentpd to be positively related to need
satisfaction in sport, although the path from OR egpected to be lower in magnitude than
those involving HP. This model also included a selcpassionate activity and its
relationships with athlete burnout through confliod need satisfaction in sport in this second
activity. The exact same hypotheses were madeasipn and need satisfaction for the
second activity. Cross-activity paths were alsodtlgpsized to unfold between passion and
need satisfaction. For instance, HP for sport wageted to be positively associated with
need satisfaction in the second activity and siyilimr HP for the second activity and need
satisfaction in sport. This is because HP is aasediwith flexibility and disengagement
(vallerand, 2015). Conversely, OP for both spod #re second activity were expected to be
either negatively associated or unrelated to nagsgfaction in the cross-activity. This is
because with OP, athletes demonstrate a rigidétlishunlikely to lead to psychological
benefits from engagement in another activity (saflevand, 2015, p. 129). Finally, conflict
was expected to positively, and need satisfactaih for sport and the second activity to

negatively, relate to burnout. Based on Valleranal.§2010) model, a full-mediation model
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was postulated, thus, direct paths between typpassdion and athlete burnout were not
modeled (see Figure 1).

Method
Participants and Procedure

A Monte Carlo analysis was conducted with Mplugs$timate the required sample
size. A minimal power of .80 was deemed adequadse® on past studies on the effect of
passion, conflict, need satisfaction and athletadut (Curran et al., 2013; Li et al., 2013;
Vallerand et al., 2010) standardized regressiofficants between .10 and .50 were
expected. The analysis unveiled that a sampleo$id@0 participants would yield power
between .80 and .91 to detect significant coeffitsdetween .10 and .50 for all the
hypothesized associations. A total of 342 participavere recruited.

In Study 2, we incorporated four attention chet¢&ms to identify and remove
careless responders. We excluded participantsl{h # they missed two bogus items or
more (e.g. “Please respond 5 for this question’®. &¢o excluded 15 participants who
reported being less than 18 years old. After exolythose participants, we had a final
sample size of 31@articipants were 129 females and 187 men witharage of 39.00
years 8D = 12.37 years), they were 165 French Canadians tine Province of Quebec, 133
French and 18 from other French-speaking countdesaverage, athletes trained 8.68 hours
per week 8D = 4.90), and had been involved in their sportlf®97 years3D = 15.89).
Athletes participated in four main endurance spousning (n = 122), triathlon (n = 71),
cycling (n = 62), and swimming (n = 45) while 3hlates reported to practice other sports.
As in Study 1, athletes in this sample had diffebackgrounds, 58% (n=183) of athletes
reported to compete in their sport, 11% (n=36)arméer competed, and 31% (n=97) who had
never competed. We also assessed the athletelofexepertise with one self-report item:

“What is the highest level you have reached in \gpart?”. Participants were beginner
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(n=12, 4%), local athletes 65, 21%), regional athletes 211, 66%), national athletes
(n=22, 7%), and international athletesHf, 2%). So, participants in Study were basically
amateur athletes.

As Study 1, participants were recruited online tigho sports forum and Facebook.
They were invited to take part in an online studysport and attitude that took 20 minutes to
complete on average. They completed measures sibpasonflict, need satisfaction, and
burnout. They were also asked to indicate a seaotidty that they loved, that was important
to them, and in which they invest a significant aimoof time on a regular basis. With respect
to this second passionate activity, descriptivdyasimarevealed that 25% reported to engage in
other sports (e.g., ski, hockey, snowboarding), 2¢%nt time in creative, cultural or
cognitive activities (e.g., reading, gaming, watghiV, listening to music, photography),
20% reported being passionate for their job ortbieidies, 17% engaged in social activities
(e.g., dancing, family time, friends time, travedl), 9% in domestic activities (e.g., cooking ,
taking care of my children, tinkering), 5% in ploaiactivities that weren'’t sport (e.g. yoga
or walking). Finally, 2% engaged in spiritual adies such as meditation or volunteering.
Measures

Passion for one’s sportin Study 2 we used the full Passion Scale (Vallgrairal.,
2003) which consists of six HP items (e.g., « Ragns in harmony with the other activities
in my life »; M =5.87SD = 0.75,0 = .73) and six OP items (e.g., « | have almost an
obsessive feeling for running »; M = 3.80 = 1.31,a = .83). To make the items more
specific, the words “my activity” were replaced wthe athlete specified sport. As in Study 1,
all participants scored above the midpoint (4)m Z-point responses scale on the passion
criterion index (M = 5.918D = .86,0 = .80), and were thus deemed to be passionatbhdor

sport.
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Passion for a second activityParticipants were then told to “name another agtivi
that you love, that is important to you, and in evhyou invest a significant amount of time
on a regular basis,” (the definition of passiorf)eTull Passion Scale was used to assess
passion for the second activity which also condistesix HP items (e.g., « This second
activity is in harmony with the other activitiesnmy life »; M = 5.743 = .94,a = .82) and
six OP items (e.g., « This second activity is thi ¢hing that really turns me on »; M = 2.80,
D = 1.39,a = .84). The passion criterion index for this setantivity (M = 5.64,SD = .94,

a =.71), revealed that 5 participants had scorgshelow the midpoint (4), specifically
between 3.6 and 4 on the 7-point Likert scale. &lpasticipants were kept in the analyses
given that the results did not change when theewemoved.

Need satisfaction in sportNine items were used to assess the three basic
psychological needs. Three autonomy items (e.grutming, | usually feel free to make my
own decisions") were adapted from the Perceivedarny in Life Domains Scale (Blais,
Vallerand, & Lachance, 1990). Competence (e.g. f@\d believe I'm a competent runner”)
was assessed using three items from the Percemwagb&ence in Life Domains Scale
(Losier, Vallerand, & Blais, 1993). Finally, we usthe Basic Psychological Needs Scale in
Sports (Gillet, Rosnet, & Vallerand, 2008) to assedatedness (e.g. “I get along with people
in running”). Scales were adapted to fit the a#filepecific sport. An index averaging all
three needs in sport was therefore computed,igssammonly done by sport researchers
(e.g., Curran et al., 2013; Verner-Filion et aQ12), and in other domains (e.g., Aelterman,
Vansteenkiste, Van Keer, & Haerens, 2016; Lalandéd £2017). Cronbach’s alpha
coefficient for this index was .68.

Need satisfaction in the second activityThe same items that served to measure need

satisfaction in sport were also used to measurie basd with respect to the second activity
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(e.g. “In my second activity, | usually feel freerhake my own decisions"). Alpha for this
scale was .79.

Conflict. Conflict between sport and other life spheres assessed with five items
measuring the extent to which athletes’ sport eagent conflicted with other important
activities in their life. This questionnaire wasapted from Vallerand et al. (2010), and to
make the items more specific, the words “my agtivitere replaced with the sport specified
by the athlete. A sample item is “Running con8ietith the other activities in my life.”, “I
sometimes sacrifice my private life to run” or dreetimes think that | spend too much time
running and not enough in my private life.” In ghieesent study, a principal component
analysis yielded one factor accounting for 60%hef\tariance, with factor loadings ranging
from .55 to .92. The alpha coefficient in this stweas .82.

Burnout. Athletes’ perceptions of burnout was assessedjul@same scale as in
Study 1. One index score was calculated by avegabimthree burnout dimensions. The
Cronbach’s alpha coefficient was .85.

Data Analysis

To test the proposed model, a path analysis waduobed with Mplus 8 (Muthén &
Muthén, 1998-2016) with Maximum Likelihood as thethod of estimation. Prior to
analyses, all variables included in the subseqottt analysis were examined for accuracy of
data entry, missing data, and fit between thetriistions and the assumptions underlying
maximum likelihood procedures (Tabachnick & Fid20D07). Indirect effects were tested
using the bias-corrected bootstrap method (500@kEsmvith 95% bias-corrected confidence
intervals (Cls)). Models fit was assessed usingctimaparative fit index (CFl), Tucker-Lewis
index (TLI), root mean square error of approximaiBMSEA), and standardized root mean

squared residual (SRMR). According to Tabachniak Ridell (2007), the CFl and TLI
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should be 0.95 or higher, while the RMSEA and SR&hRuld be 0.06 or lower for
acceptable model fit.
Results

Table 3 reports the means, standard deviationsglations and Cronbach’s alpha
among all study 2 variables. The model to be tegtsited that HP would be negatively
associated with athletes’ perceptions of burnoutugh its positive and negative relationships
with need satisfaction and conflict, respectivéycontrast, OP should be positively
associated with athletes’ perceptions of burnoutubh the same mediating variables. First,
OP and HP for sport were positively associated wrekly hours of training €.16, p<.01,
r=.12, p<.05). The same relationship was found betw@P and weekly hours of training in
the second activityr€.27,p<.001). Given that training load might contribudeburnout in
sport (Goodger, Gorely, Lavallee, & Harwood, 200ve, statistically controlled for this
variable. Prior to testing the final model, we alssted to include control variables such as
age, sex, sport, and weekly hours Thattivity as exogenous variables. However, mods! fi
and betas did not significantly change when thesgbles were removed from the model.
Hence for sake of clarity and parsimony, we remadwedn from the final model. Data also
revealed that 10 participants reported to be massipnate toward their second activity. We
therefore tested the same model controlling forpidiesion criteron indices for sport and for
the second activity, as well as removing thesedrfigipants. Path coefficients and model fits
did not significantly change. Therefore all papants were included in the final model.
Overall, the proposed model had an excellent fiheodata. The chi-square value was non-
significant,x? (df = 7, N = 316) = 10.7& = 0.05, and other fit indices were excellent:
comparative fit index (CFI) = .98, Tucker-Lewis &nd(TLI) = .93, root mean squared error
of approximation (RMSEA) = .05 [.01, .10] and stardized root mean square (SRMR) =

.02. Figure 2 shows only predicted paths that w&agstically significant at the p < .05 level.
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The analysis of direct effects revealed that HPsfmort was positively associated with
need satisfaction in spoft € .38, p <.001) but negatively with confligt € -.21, p < .001).
As for OP for sport, it was positively associatathweed satisfaction in spofi € .19, p <
.001) and with conflictf = .55, p <.001). Turning to the second activiH{p, was positively
associated with need satisfaction in the secondigofpf = .53, p < .001). OP for a second
activity was not significantly associated with thediating variables. With regard to the
cross-activity relationships, OP for sport was niegly associated with need satisfaction in
the second activity(= -.12, p < .05) whereas a positive associatidwéen HP for a second
activity and need satisfaction in sport was obtifie= .18, p < .001). The two other cross-
over relationships involving HP for sport and neatisfaction in the second activity and OP
for the second activity and need satisfaction mrispere not significant. Turning to the
mediators, need satisfaction in sp@ig € -.19, p <.001) and in the second activiiy € -.20,
p < .001) were negatively associated with athlgbesteptions of burnout whereas conflict
was positively associated with burnofit .19, p < .001). Finally, Weekly hours of traigin
were associated with conflict but not with athletenout. These findings appear in Figure 2.

Overall, the present results provide support fergloposed model linking OP and HP
to conflict and need satisfaction as mediatordiefrelationship between passion and athletes’
perceptions of burnout. These findings also higftilihe mixed results between OP for sport
that was found to be positively associated witmbut through conflict, but negatively
through need satisfaction. However, the total extieffect (see Table 4) revealed that, taken
as a whole, sport OP was positively associated buthout in athletes whereas HP was
negatively associated with it through the satiséecof psychological needs.

We also tested two alternative models. In the orst, we tested a model in which
need satisfaction and conflict were positionedrasliptors of burnout with HP’s and OP’s as

mediating variables (Need Satisfaction/ConflietHP/OP— Burnout). Results of this
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alternative model revealed poor fit indiges(df = 5, N = 316) = 62.96) < 0.001, RMSEA =
.19. The second alternative model assessed thegabihat HP and OP predicted need
satisfaction and conflict through burnout. (HP/©PBurnout— Need Satisfaction/Conflict).
Results of this alternative model also revealed fibindicesx? (df = 23, N = 316) = 311.26,
p < 0.001, RMSEA = .20. In sum, the results fromstntwo alternative models suggest that
the hypothesized model should be preferred.
General Discussion

The primary purpose of this research was to testdle of passion for sport in
athletes’ perceptions of burnout in two studiesefond goal of this research was to test an
extended version of the passion model of burnoatl¢vand et al., 2010). This model seeks
to understand the psychological processes undgrtiim passion-burnout relationship,
including contributory factors (conflict betweerospand other life activities) and protective
factors (need satisfaction in sport). Furthermthis, model also posits that involvement in a
second passionate activity can also affect burrurth effects can either reduce or
exacerbate athletes’ perceptions of burnout, depgrah the type of passion for the activity,
through the need satisfaction it provides in theoad activity. Results from Study 1 provided
support for the role of passion in burnout and ¢haisStudy 2 for the extended passion model
of burnout. These results were obtained whilestadlly controlling for training volume and
lead to a number of implications.
The Role of Passion in Athletes’ Perceptions of Baput

A first implication of the present findings is thzdssion is involved in burnout in
sport. Consistent with past research (e.g., Gusiaf2007), these findings suggest that
burnout in sport might be less a matter of traininlyyme than a matter of quality of sport
engagement. Indeed, the findings of both studies/e that statistically controlling for

training load, OP for sport was found to be posiinassociated with athletes’ perceptions of
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burnout whereas HP was negatively associated wilthus, the type of engagement
(harmonious vs obsessive) that individuals displayle engaging in sport matters greatly
with respect to athlete burnout.

These findings are in line with past research enréhationship between passion and
burnout in sport which demonstrates that OP may laalverse effects on athlete burnout
(e.g., Gustafsson et al., 2011a) whereas HP saepisvent its occurrence (e.g., Curran et al.,
2013; Moen, Myhre, & Stiles, 2016). Furthermores gnesent findings are also in accord with
past research on burnout at work (e.g., Carboneeal, 2008; Donahue et al., 2012;
Vallerand et al., 2010) that has shown the adaptindemaladaptive functions of HP and OP,
respectively. Finally, these findings are cohexeitth those from dozens of studies on the
diametrically opposed role of HP and OP in a nundbedaptive and maladaptive outcomes
in a number of life domains (e.g., Curran et @1%, Vallerand, 2010, 2015; Vallerand &
Houlfort, 2019), including sport (see Vallerand &Mer-Filion, in press).

The Mediating Role of Conflict and Basic Psychologal Need Satisfaction

Support for the extended passion model of burnoatiges with a better
understanding of the psychological processes imgbia facilitating burnout or protecting
against it. Thus, a second implication of the pne§adings is the important mediational role
of need satisfaction and conflict in the passiombut relationship. First, as hypothesized,
Study 2 demonstrated that the experience of confbetween sport and other life domains -
as well as a lack of need satisfaction in spors p@sitively associated with athletes’
perceptions of burnout. Specifically, we found thbrt OP was positively associated with
conflict. This is because athletes with OP area tertain degree - single-minded in their
pursuit of the beloved activity. Accordingly, theyay spend a lot of mental energy thinking
relentlessly about their sport. The indirect paghneen sport OP and burnout through conflict

(OP1— Conflict — Burnout) was among the strongest indirect efféth® model.
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Conversely, HP was negatively associated with atinthereby suggesting a protective
function of HP in burnout. These findings are tinsttto replicate in sports those of Vallerand
et al. (2010) on the role of conflict as a key magali between passion and burnout at work.

The second mechanism that mediates the effectassign on burnout is need
satisfaction in sport. The results of Study 2 shtimt although OP was positively
associated with need satisfaction, the relationglaip significantly lower than that of HP.
Therefore, with HP athletes are more likely to bararfully involved in their sport experience
(Vallerand & Verner-Filion, in press) allowing themexperience higher levels of need
satisfaction in sport, thus making burnout in spess likely. The positive relationship
between sport OP and psychological need satisfactisport is in line with that observed in
the Lalande et al. (2017) series of four studiaes showed that both HP and OP were
positively associated with need satisfaction inghssionate activity, although the
relationship with HP was statistically more impaitt¢han that involving OP.

The fulfillment of basic psychological needs woalapear to provide athletes with
positive psychological resources that are hypotieessio reduce athletes’ perceptions of
burnout. Findings from Study 2 supported this clamd revealed that HP for sport was
positively associated with greater psychologicadsatisfaction that, in turn, was negatively
associated with athletes’ perceptions of burndwhduld be noted that OP was also
positively associated with need satisfaction, altifoless so than HP. These findings are in
line with the work from Li et al's. (2013) meta-dysis in the sport domain that showed that
basic psychological need satisfaction is negativelgted to athlete burnout.

Of additional interest, the positive role of OFbwth conflictand need satisfaction
underscores the complex nature of OP (see Valle01b), which is sometimes adaptive
(through need satisfaction) and sometimes maladafttirough conflict). Altogether,

although OP may contribute to some extent to nagsfaction, its contribution was much
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less than HP and its relationship with conflict wasre important than that involving need
satisfaction. As such, overall, OP seems to be nmvaved in the contribution of burnout
than in its protection.

The Role of Passion for a Second Activity in Burnou

A final implication of the present findings dealgwthe role of passion for a second
activity in athletes’ perceptions of burnout. Theekey message here is that being passionate
for a second activity does not necessarily makletsi perceptions of burnout less likely.
Rather, it depends on tiype of passion that underlies activity engagementeda OP for a
second activity was directly and positively asstadawith athletes’ perceptions of burnout,
whereas HP for a second activity was negativelg@aged with it. It should be noted that,
based on past research (e.g., Martin & Horn, 20t&panier, et al., 2014) which found a
significant and positive relationship between OB harnout and modification indices, a
direct path from OP for the second activity to lmun(@ = .19, p < .001) was modeled a
posteriori to exhibit the positive relationship\ween OP for the second activity and burnout.
These findings are also in line with Schellenberd Bailis (2015) who found that having OP
for two activities leads to the most negative éewhereas having a HP for two different
activities is even more beneficial than having dingme HP.

Of importance is the finding that HP for a secontivity was associated with lower
athletes’ burnout perceptions through the fulfilirhef psychological need in spauntd in the
second activity. This new contribution provides o for the extended model on passion
and burnout and adds to the present literatureagsipn and burnout in the sport context.
Specifically, the present findings reveal that ldPd second activity may make athletes’
perceptions of burnout less likely through its p@siassociation with psychological need
satisfaction both in sport and outside. In thisaregit should be noted that HP for the second

activity displayed the strongest indirect effectathlete burnout through need satisfaction in
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the second activity (HP2> NS2— Burnout). This finding suggests that HP for a selco
activity may have an even stronggrotective effect on athlete burnout through need
satisfaction in the second activity than that offldPsport through need satisfaction for sport.
In other words, athlete burnout may be reduceddweldping an HP for a second life

activity. This is consistent with other researchgesting that burnout in sports is caused by
both sport-related-stressors and stressors owgpinle (e.g., Gustafsson et al., 2011a).
Furthermore, although recovery was not measurdasmresearch, this finding is in line with
research from Donahue et al. (2012) who foundi#ator work was positively associated
with recovery experiences leading to lower levédlsraotional exhaustion at work.

With regard to the cross-activity associations, @son why HP for the second
activity may facilitate psychological need satisi@a in sport has to do with the flexibility
that HP entails (Vallerand, 2015). Contrary to @Rh HP one does not ruminate about the
passionate activity when doing something else @ratid et al., 2003). This allows the person
to fully engage in other activities and to deriwyghological benefits from such engagement
(Carpentier, Mageau, & Vallerand, 2012).

The present findings have practical implicationsdthletes, parents, coaches, and
other sport participants regarding suggestions &a® to prevent or reduce burnout. A first
one is to create a sport environment that facéigaiP. This may be done by supporting the
autonomy and self-determination of athletes (Mag&aal., 2009), by focusing on mastery
goals at the expense of performance approach andaace goals (Vallerand et al., 2007,
2008), and by allowing athletes to use their stilefgn the process of seeking growth
(Dubreuil, Forest, & Courcy, 2014; Dubreuil et 2016). A second avenue to reduce burnout
is to encourage athletes to engage in a secondtpctiit of HP. Too often coaches and
parents promote a tunnel vision of sports, do appert engagement in other activities, and

encourage sport selection and specialization tdg.€o the contrary, the present findings
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suggest that engagement in other activities i®teritouraged and promoted. Once one has
engaged in sports and activities for several hauistime to engage in other fruitful and
meaningful life activities. One will not be any werfor it, quite the contrary! Adaptive
benefits may take place, especially if engagenmenther activities is fueled by HP
(Schellenberg & Bailis, 2015). Need satisfactiomiher life pursuits should then make the
sport training process more satisfying and lessesting in the long term.
Limitations

Some limitations need to be considered. Firstiwleestudies from this research used a
cross-sectional design. Although past researclguasigns where passion was
experimentally induced leads to the same findirsgsaarelational designs (see Bélanger,
Lafreniere, Vallerand, & Kruglanski, 2013; Lafreré¢Vallerand, & Sedikides, 2013), such
manipulation was not used here and therefore agusahnot be inferred. Second, all data
collected were self-report in nature, which incesathe risk of common shared method
variance among variables. To reduce the bias tledt siethodological practice induces,
future research should use longitudinal designsedlsas additional measures to complement
athletes' self-report. For instance, athlete burnzay be assessed through informant reports
such as the coach or the parents, or by usingdic@bmarkers such as heart variability,
serum or saliva cortisol (Deneva, lanakiev, & Keskia, 2019; Wekenborg et al., 2019).
Third, the findings of Study 2 revealed that OPdaecond activity was directly and
positively related to athletes’ perceptions of lmwin This finding suggests that it is likely that
unidentified mediators were at play. Thus, futesearch should look at other mediating
variables. One likely mediator may be the conflsge Vallerand et al., 2003) experienced
between the second passionate activity and offieeddmains. In addition, other research
reveals that psychological need thwarting reprasamredictor or certain maladaptive

outcomes including burnout (Bartholomew, NtoumaRigan, & Thaggersen-Ntoumani, 2011,
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Warburton, Wang, Bartholomew, Tuff, & Bishop, 2018@pnsequently, future research on
the role of passion in burnout in sport may addtieississue by examining need frustration in
addition to need satisfaction. Finally, while thhegent research used a process model
approach to the study of burnout, it should be dhtibat, recently, some passion researchers
such as Schellenberg, et al. (2019) have beguidy siow sub-types of passion relate with
outcomes. Therefore, researchers are encourages talternative approaches to offers
complementary viewpoint and broader understandirtigeopassion-athlete burnout
relationship.

Despite these limitations, the present findingggesgthat OP may play a contributory
role in athletes’ burnout, whereas HP seems to plasotective role. Furthermore, the
differential role of HP and OP in burnout seembdanediated by psychological need
satisfaction and conflict, respectively. Finally particular additional importance is the
crucial finding that only HP for a second passierattivity may have a salutary protective
effect against burnout. Indeed, OP for a seconigigcimay even exacerbate burnout. Future
research along those lines using the extended noodahssion and burnout is encouraged in

order to promote a better understanding and prereont burnout in sport.
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Table 1.Descriptive Statistics, Internal Reliabilities and Pearson Correlations for Variables (Study 1)

M SD 1 2 3 4 5 6
1. HP 5.64 .92 (.80)
2.0P 3.80 1.28 -11 (.70)
3. Total Burnout 2.68 .96 -32%  26%* (.85)
4. Weekly hours of training 7.03 3.33 .04 32%* 2.0
5. Weekly hours of work 32.52 13.91 .02 -.09 -.08 .17%
6. Age 33.91 10.23 .04 -.06 -.22%* .07  .33*
7.S5ex (0=f,1=m) - - -.18** 14* A2 21** .00 -.03
N =224

* p<.05, ** p<.01. Alphas of Cronbach are on the diagonal.
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Table 2.Hierarchical Regression Analysis of Athlete Perceived Burnout on Age, Sex, Weekly Hours of Work and Training, and HP and OP

(Study 1)
Step Independent variables B p t 95% ClI
1 Age -.20 <.01 -2,91 [-.032, -.006]
Sex (0=f; 1 =m) 12 .07 1.82 [-.020, .517]
Weekly hours of work -.02 .76 -.31 [-.011, .008]
Weekly hours of training -.03 .63 -.48 [-.049,902
R°=.062
F(4, 219) = 3.59
2 Harmonious Passion for Sport -.28 <.001 -4.46 A42p, -.163]
Obsessive Passion for Sport A7 <.001 3.50 [.2B7)
R°=.196
ARP= .13
F(2,217) = 18.09
N =224,

Cl = Confidence Interval.
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Table 3.Descriptive Statigtics, Internal Reliabilities and Pearson Correlations for Variables (Sudy 2)

M SD 1 2 3 4 5 6 7 8 9 10 11 12 13
1. HP for sport 587 .75 (.73)
2. OP for sport 334 131 .21 (.83)
3. HP for 29 activity 574 .94  40% -12* (.82)
4. OP for 2 activity 280 139 -11* .08 .17 (.84)
5. NS in sport 5.45 .66 A9 24%  20%*  -.06 (-p8
6. NS in 2¢ activity 5.47 .85 26 - 17 58** .08 21 (\79)
7. Conflict 3.58 1.37 -.08 52 -22%* .05 .05 =21 (.82)
8. Total Burnout 277 100 -29% 12*% -23* | 18** -23* -28** 26** (.85)
12. Weekly hours of training 8.68 4.90 .12* .16** -.09 -.05 .10 -14*  22% 4% 24** .06 .03 -
13. Age 39.00 12.37 .02  -13* .06 -.13 .03 A1* 0 -20%*-,19**  21** -10 -.16** -.05*
14. Sex (0=f;1=m) - - -.10 .04 -.07 .14* -.01 -.04 .04 .02 .02 .01 .02 A5 .03
N = 316.

* p<.05, * p<.01. Alphas of Cronbach are on the diagonal.
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Table 4. Bootstrap Estimates and 95% Confidence Intervals of the Effects of Type of Passion on Athlete Burnout through Conflict, Need

Satisfaction in Sport, and Need Satisfaction in a Second Activity. (Sudy 2)

Paths B 95% ClI p

HP1

Total indirect effect -.13 [-.19, -.07] p <.001

Specific indirect effect (HP4> Conflict — Burnout) -.04 [-.08, -.02] p<.01

Specific indirect effect (HP4> NS1— Burnout) -.07 [-.13, -.03] p<.01

Specific indirect effect (HP3> NS2— Burnout) -.02 [-.05, .00] p>.05
OP1

Total indirect effect .09 [.02, .17] p<.01

Specific indirect effect (OP3> Conflict— Burnout) 10 [.05, .17] p <.001

Specific indirect effect (OP3 NS1— Burnout) -.04 [-.07, -.01] p <.05

Specific indirect effect (OP3 NS2— Burnout) .03 [.01, .06] p <.05
HP2

Total indirect effect -.14 [-.21, -.08] p <.001

Specific indirect effect (HP2> NS1— Burnout) -.03 [-.08, -.01] p <.05

Specific indirect effect (HP2> NS2— Burnout) -11 [-.18, -.05] p<.01
OoP2

Direct effect (OP2- Burnout) 19 [.08, .30] p<.01

Total indirect effect .01 [-.02, .04] p=.54

Specific indirect effect (OP2> NS1— Burnout) .01 [-.01, .04] p=.32

Specific indirect effect (OP2> NS2— Burnout) -.00 [-.03, .02] p=.88
Hours of Training

Direct effect (Hours of Training> Burnout) 10 [-.01, .22] p=.14

Specific indirect effect (Hours of Training Conflict — Burnout) .03 [.01, .06] p <.05

Note. HP1 = Harmonious Passion for Sport; OP1 =e@ige Passion for Sport; HP2 = Harmonious Pag$sran Second Activity; OP2 =
Obsessive Passion for a Second Activity; NS1 = Ngaigsfaction in Sport; NS2 = Need Satisfactioa fBecond Activity; Cl = Confidence

Interval.
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PASSION AND ATHLETES' PERCEPTIONS OF BURNOUT

Highlights

» Passion for sport and for a second activity arecated with burnout in athletes.
» Harmonious and obsessive passion have opposit efieathlete burnout.

» Conflict positively mediates the passion-burnolatienship.

* Need satisfaction negatively mediates the passioneut relationship.

» The role of a second passionate activity in athbet@out is novel finding.
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