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Abstract

Objectives This study aimed to explore whether several sugag of athletes representing
distinct emotional trajectories emerged from thespe-centred analyses for a wide variety of
positive and negative sport emotions (anger, ayxisadness, confidence, happiness,
harmony, love and vitality). The present study aleoused on the determinants of the
emotional dynamics exploring whether athletes repgr distinct scores of emotional
intelligence (El) and emotional regulation (ER) e 1 (T1) belonged to distinct
trajectories.Design A longitudinal three-wave measurement design ifimigg, middle, and
end of a competitive season) was used in the presady. Method A sample of 325
adolescent athletes evolving in intensive traincentres completed three self-reported
guestionnairesResults Results of latent class growth analyses (LCGAhalestrated four
trajectories for love and confidence, three trajges for anger, harmony, happiness, sadness,
and vitality, and two trajectories for anxiety. tharmore, the likelihood of belonging to
emotional trajectories was significantly influend®d El and ER scores for love, confidence,
anger, harmony, happiness, sadness and vit@ldnclusions LCGA results highlighted the
young athlete heterogeneity in longitudinal spaniodons and the predictive effects of ER
and El on their emotional trajectories. These testbuld be used to help coaches and sport
psychologists to identify athletes at risk of dey@hg dysfunctional emotional trajectories
across the competitive season. Moreover, this stumygested potential benefits of EI and
ER-centred interventions to help young elite addeto experience adaptive emotional
trajectories. Finally, these results highlightedtttihe heterogeneity in sport emotions must be

accounted for in future research.

Keywords: Emotional intelligence; Emotional regulation; &at class growth analysis; Sport

emotions; Young athletes.
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Longitudinal Trajectories of Emotions among Younihlates Involving in Intense Training
Centres: Do Emotional Intelligence and Emotionatjitation Matter?

There are a growing interest and an increase iratheunt of research focusing on
emotions in sport psychology (Campo, Mellalieu,r&ed, Martinent, & Rosnet, 2012; Cerin,
Szabo, Hunt, & Williams, 2000; Hanin, 2007). Emasaare central in a sport setting because
of their significant influence on performance andlivibeing (Hanin, 2007; Lazarus, 2000;
McCarthy, 2011). For instance, pleasant emotiong. (eitality, satisfaction) have been
associated to positive outcomes such as mentalthheperformance or engagement
(Lyubomirsky, King, & Diener, 2005; Riemer & Chdliarai, 1998) whereas unpleasant
emotions such as anxiety, anger, and depressiore lmen associated to negative
consequences (e.g. athlete burnout) and/or posibmeequences depending on the situation
and/or individual (Beedie, Terry, & Lane, 2000; Mient, Ledos, Ferrand, Campo, &
Nicolas, 2015).

The Cognitive-Motivational-Relational theory (CMRTazarus, 2000) postulates
that the experience of discrete emotions dependbesingular way an athlete appraises the
situation in which he is involved. In this perspeet emotion refers to an organized
psychophysiological reaction (subjective experiendacial expression, physiological
changes) to ongoing relationships with the envirentreflecting the transaction between a
person and his environment (Lazarus, 2000). Previstudies have suggested that the
environment in which athletes are involved influesitheir emotional experiences (Campo et
al., 2012). Hence, intensive training centres canftbence the emotions experienced by
young elite athletes because of the daily bioldgisacial and psychological demands they
have to cope with and/or the win-at-all-cost atn@sp that can reign in these centres
(Martinent, Gareau, Lienhart, Nicaise, & Guilletddas, 2018). In contrast, other authors

have highlighted the facilitative role played byettsport competition context in the
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development of a wide variety of transferable skiflr young elite athletes (Gaudreau, Amiot,
& Vallerand, 2009). Consequently, being involvedaim intensive training centre is not an
identical experience for all young elite athleted different athletes could experience distinct
emotional trajectories across the competitive sed&audreau et al., 2009; Lazarus, 2000;
Martinent et al., 2018). Moreover, previous studiase provided evidence of the variability
of emotional experiences across the competitives@eaas the daily constrains and
competitive calendar can modulate athletes’ ematidgnamics during the season (Cerin et
al., 2000; Gaudreau et al., 2009; Martinent et24l1,8).

Although athletes experience a wide variety of géew and unpleasant discrete
emotions in a sport setting (Hanin, 2007; Martingdampo, & Ferrand, 2012), previous
studies have historically focused on negative digcemotions, especially on anxiety (Cerin
et al. 2000). However, in line with the developmehtpositive psychology (Lyubomirsky,
King, & Diener, 2005), recent researches have piexVievidence for considering both
positive and negative emotions because positivetientodo not simply refer to the absence
of negative ones and vice versa (Folkman, 2013;dbuist & Kenttd, 2010; McCarthy,
2011). Nevertheless, if some discrete emotionsivedeconsiderable attention such as
anxiety, anger, or happiness (Cerin, 2004; Cerimalet2000; McCarthy, 2011), other are
currently poorly investigated in the sport contéxg., love, harmony, vitality; Lundqvist &
Kenttd, 2010). Indeed, each discrete emotion cputvide specific information (Lazarus,
2000) and complete knowledge about the emotiornaémence of individuals.

To take into account the dynamic and the heterager# naturally-occurring
emotional trajectories emerging across the competieason, researchers have to use a
methodological approach specifically designed teat subgroups of athletes belonging to
particular emotional trajectories (Laursen & Hof2006). Longitudinal person-centred

methods such as Latent Class Growth Analyses (LC&®#) suitable to identify several
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subgroups of athletes characterised by distincttiomal temporal patterns (or emotional
trajectories) (Rindfleisch, Malter, Ganesan, & Mwman, 2008). LCGA trajectories are
characterized by an intercept, a linear slope aqdaaratic slope. The intercept refers to the
value at which a line cuts a coordinate axis widohld be considered as low, moderate or
high. The slopes define the dynamics of a selecteidble across the measurement times.
The linear slope could be characterized as inanga@ie. growing shape across the time),
decreasing (i.e. declining shape across the timsjable (i.e. no change across time) whereas
the quadratic slope could be defined as positiualtable (i.e. U-shaped), negatively unstable
(i.e. inverted U-shaped) or stable (i.e. no chamg®ess time). The examination of emotional
trajectories across the competitive season coultiige knowledge about the various
emotional responses to the daily constraints ofpsiitive atmosphere across the season. This
approach could allow identifying some functionak (itheoretically associated to positive
outcomes) or dysfunctional (i.e. theoretically asated to negative outcomes) subgroups into
a global population. Thus, the emotional trajeetercould be useful for both researchers and
practitioners in providing further insights reganglithe longitudinal everyday emotional
experience. Yet only one study has already useld aunethodology in sport psychology to
examine longitudinal trajectories of positive arebative affective states with a sample of
265 adolescent elite hockey players followed acBossasurement points during the first 11
weeks of a season (Gaudreau et al., 2009). LCGAltsebave provided evidence for 3
trajectories of positive affect (medium and dedrgg@shigh and decreasing, unstable) and 3
trajectories of negative affect (low and unstabledium and unstable, high and decreasing).
Furthermore, athletes’ memberships of trajectookegositive and negative affective states
have been predicted by theoretically driven predgassessed at the start of the season such
as self-determination, need satisfaction, athladentity, and school identity. These

preliminary results have suggested that multinorhigterogeneity in longitudinal affective
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states needs to be accounted for in future resexamining a wider range of unpleasant and
pleasant discrete emotions (Gaudreau et al., 20W0®@yeover, emotional trajectories of
affective states have been based on a selectedfghg competitive season (11 weeks) rather
than on the whole competitive season.

In addition to identify distinct naturally-occurgnemotional trajectories of a wide
variety of unpleasant and pleasant emotions expeztk by young athletes in intensive
training centres, it could be particularly usefuletxplore the determinants of those emotional
trajectories. In the present study, we focusedwsnindividual-difference variables likely to
predict membership of athletes’ emotional trajeetracross the competitive season:
Emotional regulation (ER) and emotional intelligen&l). ER refers to the process through
which individuals influence which emotions they expnce, when and how they experience
and express them (Gross, 1998). Previous sporiestindve shown that: (a) ER is linked to
sport performance as well as to athletes’ emotierpkrience (Jones, 2003; Martinent et al.,
2015; Wagstaff, 2014); and (b) athletes use a waliety of ER strategies to manage the
emotions experienced in competition (Martinent let 2015) and during training (Nicholls,
Holt, Polman, & Bloomfield, 2006). Extending CMRTazarus, 2000), the process model of
emotion regulation (PMER) postulates that some ERegies have an impact at different
stages of the emotion generation process (Grosh@nrpson, 2007). PMER also helps to
structure the variety of ER strategies distinguightwo ER families: Antecedent-focused and
response-focused ER strategies. Antecedent-focstedegies act before the emotion
response tendencies become fully activated (eartlie emotion-generative process). One of
the most investigated antecedent-focused ER siestag reappraisal, which involves the
positive reinterpretation of threatening situationdighlighting the positive consequences of
emotion-eliciting situations (Gross & John, 2008nd & Gross, 2004). In line with CMRT, a

positive reappraisal is supposed to positively geacognitions about the situation and may
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lead to high level of positive emotions and lowekwf negative ones (John & Gross, 2004).
In contrast, response-focused strategies are aaneddifying emotional response tendencies
after they have already been triggered (Gross &nipson, 2007). One of the most
investigated response-focused ER strategies isi@mabtsuppression, which is designed to
influence behavioral emotion responses by supprgsiie expressive emotion response
(Christophe, Antoine, Leroy, & Delelis, 2009). Pms studies conducted in general (Gross
& Thomson, 2007) and sport psychology (Martinentakt 2015; Wagstaff, 2014) have
provided strong evidence that emotional suppressicaccompanied by a heavy cognitive,
physiological, and social cost compared with reajgat. Thus, the frequent and steady
repetition of this costly modulation of emotionadsponses could disturb the positive
emotions or foster the experience of negative emset{John & Gross, 2004).

El is another individual-difference variable exagdnin the present study which is
linked to emotional experience (Mayer, 2009). Eére to the abilities to identify, understand,
regulate, and use one‘'s and others' emotions (Bauiane, Devonport, & Scott, 2010;
Laborde, Dosseville, & Allen, 2016; Schutte, Malipudimunek, McKenley, & Hollander,
2002). A hierarchical structure of the concept df Has been proposed, leading some
researchers to use a global score of El (Laborde.,e2016). In particular, a bulk of studies
have provided evidence that a global score of Hlldcdbe used by researchers and
practitioners as they simultaneously encompasdhall aforementioned dimensions of El
(Davies et al., 2010; Laborde et al., 2016). Basethe tenet of the CMRT (Lazarus, 2000),
the level of global El could impact the appraiseha@ompetitive situation. This modification
of cognitive evaluation lead to positive or negattiscrete emotions (Laborde et al., 2016).
More precisely, athletes characterised by low scofeEl experienced high levels of anger
and confusion whereas athletes characterised Hy $ggres of El reported low levels of

anger, confusion, depression, fatigue and tensidnhigh levels of calm and joy (Laborde et
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al. 2016). In the sport psychology literature, Btlbeen positively linked to athletes’ pleasant
emotion and sport performance and negatively linkednpleasant emotions in many sports
(Laborde et al., 2016). However, most of the presistudies have used a cross-sectional
design, preventing researcher to clearly disentatige temporal ordering between El and

emotions. Yet, in line with CMRT (Lazarus, 2000) Wwypothesise that El could predict the

incoming positive and negative emotions.

In sum, emotional experiences are a crucial agpecbmpetitive sport especially for
young elite athletes in intensive training centtgeghey are confronted with daily constraints.
Considering that the emotional process is fluctwmmbss time (Lazarus, 2000) and that all
young elite athletes do not necessarily experigheesame emotions when involved in a
demanding environment (Martinent et al., 2018), GGA approach (longitudinal person-
centred method) seems suitable to examine longialidemotional trajectories of a wide
variety of pleasant and unpleasant discrete enmmtibhus, in the present study, we explored
whether several subgroups of athletes represeudistqict emotional trajectories emerged
from LCGAs for a wide variety of sport emotions gen anxiety, sadness, confidence,
happiness, harmony, love and vitality). Furthermovee examined whether athletes’
dispositional ER and EI scores at the beginninghefseason would predict membership of
longitudinal emotional trajectories across the cetitipe season. Given that few studies
examined the trajectories of various discrete ewnstiover the competitive season, no
specific hypotheses were advanced regarding thebauof trajectories, their characteristics
(e.g., intercepts) or their evolution through tinfeg., linear and/or quadratic slopes).
Concerning the relationships between ER, El anditadinal emotional trajectories, in line
with the process model of emotion regulation (Grds®98; Gross & Thompson, 2007),
CMRT (Lazarus, 2000) and empirical research (Daeieal., 2010; Gross & Jones, 2003;

John & Gross, 2004; Laborde et al., 2016; Martinental., 2015; Wagstaff, 2014), we
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hypothesised that: (a) young athletes reportinghdriglevels of dispositional ElI and
reappraisal would be more likely to belong to adeptongitudinal emotional trajectories;
and (b) athletes reporting higher levels of dispmsal emotional suppression would be more
likely to belong to maladaptive longitudinal emaoidd trajectories.
M ethod

Participants

A sample of three hundred and twenty-five youtHedés (122 females and 203 males,
aged 16.06 years = 1.59) in intensive training @ niparticipated in the study. Athletes
practiced various team (basketball, soccer, rugbgdball, hockey, volleyball) and individual
sports (judo, dance, track and field, swimming, ibgx cycling, golf, gymnastics). They
participated in international (n = 11), national fn 219) or regional (n = 95) sport
competitions. On average, they were invested im gport for 8.12 years (+ 3.37) and trained
12.38 h/week (x 3.33). Athlete’'s emotions scoregewgathered in time 1 (T1) for 325
participants, in time 2 (T2) for 306 participantgdan time 3 (T3) for 226 participants. The
main reasons for attrition were disease, traine@e, injury, or competition.
M easures

The Multiple Emotions Measure (MEM, Martinent et, &018) was used to measure
emotions across the three measurement times. T g€l& French questionnaire composed
of eight 4-items subscales measuring anxiety, loeafidence, anger, harmony, happiness,
sadness and vitality (Cronbachisranged from .76 to .87 for Martinent et al., 20d:&d
ranged from .74 to .92 for the present study).i€lpents responded on a 5-point Likert scale
with values ranging from 1 (almost never) to 5 (hafghe time).

The French version of the Brief Emotional Intelige Scale (BEIS; Internal
consistencies provided by Davies et al., 2080+ 180.78,p < .05, Comparative Fit Index =

.91, Root Mean Square Error of Approximation = .0@) used to assess El at the beginning
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of the season. This scale, derived from the Ematitmtelligence Scale (EIS; Schutte et al.,
1998), is a short and efficient measure of traiffBavies et al., 2010). This questionnaire
provides a global score of Ek (= .66 for the present study) using 10 items faugisin
appraisal of own emotions, appraisal of others’ #ong, regulation of own emotions,
regulation of others’ emotions, and utilization ehotions. Participants responded on a 7-
point Likert type scale ranging from 1 (not atadfee) to 7 (completely agree).

The French version (Internal consistencies providgdhristophe et al., 200%2 =
180.78,p < .05, Comparative Fit Index = .90, Root Mean S¢gu&arror of Approximation =
.05) of the Emotional Regulation Questionnaire (ER&oss & John, 2003) was used to
measure dispositional reappraig¢al= .79 for Gross & John, 2003; = .83 for the present
study; 6 items) and emotional suppressior=(.73 for Gross & John, 2008;= .72 for the
present study; 4 items). Participants responded @point Likert type scale ranging from 1
(not at all agree) to 7 (completely agree).

Procedure

The present study was conducted according to teenational ethical guidelines. The
heads of high school and the coaches of the tiginentres comprised in the study were
contacted before the data collection. The athlepasticipation was voluntary. A written
informed consent was obtained before the beginairige study. Their parents also informed
their contentment. Athletes completed the questors during school courses or in their
usual training place. The BEIS and ERQ were coreglenly at T1 whereas we processed to
three measurement times for the MEM (T1, T2, and T3
Data analyses

LCGAs were conducted on MPIlus Version 7.3 (Los AegeCA, USA). We used the
full information maximum likelihood (FIML) estimain of missing data which is an unbiased

and more efficient method under the missing at eandssumption than listwise deletion,
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which could lead to biased parameters (Enders, )20X0GA is a statistical model which
posits that an underlying grouping variable camierred from a set of indicators to discover
distinct trajectories on a psychological variabighvdifferent patterns of change and stability
(Louvet, Gaudreau, Menaut, Genty, & Deneuve, 2008rtinent, Louvet, & Decret, 2016).
As longitudinal factor invariance is a prerequisiteen conducting such analyses, preliminary
analyses provided evidence for the strict templmagitudinal invariance of MEM scores,
signifying that changes in emotion reflected thal hanges of the athletes’ emotions over
time without a bias interpretation due to tempao@i-invariance.

Eight sets of analyses were performed, one for edisbrete emotion. First, we
conducted a series of unconditional LCGA modelsdtect a model that precisely captured
the shape and the number of the trajectories dmsgrieach of the emotions). Thus, a
succession of models with increasing number oéttayies was achieved to identify which
model was associated with the best-fit indices dX&nWickrama, 2008). We used a mixture
of statistical indices to determine the best-fgtimodel making up the log-likelihood value,
the Akaike Information Criterion (AIC), the Bayesidnformation Criterion (BIC), the
Adjusted BIC (ABIC), and the Lo, Mendell, and RuHikelihood ratio test (LRT). The
highest log-likelihood scores and the smallest emlaf AIC, BIC, and ABIC designated the
best-fitting model. Initial LCGA models includedetimean level (intercept) and the linear and
quadratic growths for each trajectory. Then LCGAdels with both linear and quadratic
functions were compared with their respective LC@Adels with only the linear function.
The log likelihood ratio test allowed highlightimag eventual significant improvement of fit if
fewer parameters were included in the model (@mitting quadratic functions from LCGA
models). Second, we examined whether ElI and ER unedsat T1 (i.e. beginning of the
season) could predict membership of emotional dtajees. Thus, ElI and ER scores were

included as covariates of the selected models usiaghree-step model (Nylund-Gibson,

11
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Grimm, Quirk, & Furlong, 2014). This approach fixa®del parameters (intercept, linear
and/or quadratic slopes) of the several longitudemaotional trajectories at the values from
the unconditional LCGA models. In other words, &step models permitted to include the
covariates in the mixture models without that catas alter class estimation (Asparouhov &
Muthén, 2014).
Results

Unconditional LCGA Models

Results of unconditional LCGAs are presented inlddb For love and confidence,
we observed big drops of AIC, BIC, and ABIC betweeand 4 classes. Additionally, LRT
revealed that 4 classes fit better than 3 clas$dle W classes did not fit better than 4 classes
for introjected regulation. When comparing LCGA rets] it is important to consider not
only the statistical indicators but also the sutsta meaning of each of the emerging
trajectories when interpreting the LCGA results (Neent et al., 2016). Thus, to achieve the
balance between theoretical and statistical coreid®s, we used the model parameters to
make sense of the classes and decide which magldidst. Based on the interpretability of
the emotional trajectories and statistical indicgtove selected a four-class solution for love
and confidence. For anger, harmony, happiness,esadand vitality, the AIC, BIC, ABIC,
and LRT indicated that the 3-class models fit b8pecifically, there were big drops between
2 and 3 classes for the AIC, BIC and ABIC. LRT alevealed that 3 classes fit better than 2
classes while 4 classes did not fit better thata3ses. Based on the interpretability of the
emotional trajectories (the three-class solutioredentheoretical sense whereas a fourth
trajectory did not add anything substantive touhderstanding of emotional trajectories) and
the LCGA statistical indicators, a three-class solu was selected for anger, harmony,
happiness, sadness, and vitality. For the anxileé&re were big drops of AIC, BIC, and ABIC

between 1 and 2 classes. Additionally, LRT revedhad 2 classes fit better than 1 class while

12
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3 classes did not fit better than 2 classes foieinxA two-class solution was selected for
anxiety.

Moreover, it is worth noting that the LRTs indicatsignificant worsening of fit if
guadratic functions were omitted for love (LRT =47, Adf = 4,p < .00)), anxiety (LRT =
5.68,Adf = 2,p = .05), anger (LRT = 6.80Adf = 3,p = .05), happiness (LRT = 13.4Adf =
3,p <.009H and sadness (LRT = 12.3Xdf = 3,p < .01). Thus, both the linear and quadratic
parameters were selected for these emotions. Howireconfidence, harmony, and vitality
(LRT = 6.59, 3.50, and 5.40 respectivedf = 3 or 4,p > .10), the LRT indicated non-
significant worsening of fit if quadratic functiongere omitted. Thus, the linear parameters
were only selected for these emotions.

Conditional LCGA Modelswith Covariates

Inter preting the Emotional Trajectories

The trajectories’ estimates for the conditioned LAC@odels are presented in Table 2.
For love, the high-and-stablen (= 181) and moderate-and-stable € 9) subgroups
represented athletes who always experienced higgr¢ept = 3.86p < .01, linear = -.08p =
.49, quadratic = .06p = .21) and moderate (intercept = 3.46< .01, linear = -.67p = .39,
guadratic = -.02p = .96) levels of love across the three time points. Migh-and-unstable
group 6 = 33) referred to high levels of love, a margipglositive linear function and a
negative quadratic function (intercept = 3.4 .01, linear = .39p = .08 quadratic = -.37p
< .01) whereas the very-high-and-unstable £ 102) subgroup described athletes who
experienced very high level of love and a positivadratic function (intercept = 4.4f,<
.01, linear = -.15p = .20 quadratic = .17p < .01). For confidence, the low-and-increasimg (
= 52), the moderate-and-increasimg=11) and the high-and-increasing< 89) subgroups
represented athletes who experienced low (intereep®4,p < .01, linear = .19p = .05,

moderate (intercept = 2.6f,< .01, linear = 1.06p < .01) and high (intercept = 4.3p, <

13
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.01, linear = .15p = .02) level of confidence (respectively) and a positimear function. The
high-and-decreasing & 173) subgroup referred to high level of conficemand a marginally
negative linear function (intercept = 3.62< .01, linear = -.93p = .08). For harmony, the
high-and-stable n( = 145), moderate-and-stable € 166) and low-and-stablen (= 14)
subgroups represented athletes who always expeddrigh (intercept = 4.3@, < .01, linear

= -.01, p = .89, moderate (intercept = 3.29,< .01, linear = .05p = .32, and low (intercept

= 1.88,p < .0}, linear = .20p = .13 levels of harmony across the measurement timas. F
happiness, the very-high-and-decreasing=(101) subgroup referred to very high level of
happiness and a negative linear function (intereegt69,p < .01, linear = -.43p = .01,
quadratic = .13p = .13) whereas the moderate-and-increasimg @0) subgroup represented
athletes who experienced moderate level of happiard a positive linear function (intercept
= 2.66,p < .0}, linear = .64p = .03 quadratic = -.15y = .30. The high-and-stable & 180)
subgroup represented athletes who always expedemig@ levels of happiness (intercept =
3.72 p < .03 linear = -.13p = .26, quadratic = .07p = .25). For vitality, the high-and-stable
(n = 133) subgroup represented athletes who alwayperenced high level of vitality
(intercept = 4.66p < .01, linear = -.06, p = .44) across the season wheatemadow-and-
increasing i = 27) subgroup referred to low level of vitalitpdaa positive linear function
(intercept = 2.75p < .01, linear = .40 p = .09. The moderate-and-decreasimg< 165)
subgroup described athletes who experienced medégael of vitality and a marginally
negative linear function (intercept = 3.§8< .01, linear = -.11p = .07).

For anxiety, the moderate-and-unstalie=(130) subgroup represented athletes who
experienced moderate level of anxiety, a marginadlyitive linear function and a marginally
negative quadratic function (intercept = 3.08; .01, linear = .42p = .06 quadratic = -.1%
= .09) whereas the low-and-stable £ 195) subgroup referred to low level of anxietyoss

the three measurement times (intercept = 188,01, linear = .12p = .49 quadratic = -.09,
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p = .28. For anger, the moderate-and-stalsie=(93) subgroup represented athletes who
always experienced moderate level of anger aclussséason (intercept = 2.60,< .01,
linear = -.20,p = .59 quadratic = .10p = .55). The high-and-decreasing € 22) subgroup
described athletes who experienced high level gfearand a marginally negative linear
function (intercept = 3.8 < .01, linear = -.88p = .07, quadratic = .27p = .27) whereas the
low-and-unstable (n = 210) subgroup referred to llevel of anger, a positive linear function
and a negative quadratic function (intercept = 18% .01, linear = .47p < .01, quadratic =
.18, p = .01. For sadness, the low-and-stahte=(241) subgroup represented athletes who
always experienced low level of sadness (intereeft33,p < .01, linear = .11,p = .44
quadratic = -.03p = .72 The high-and-unstable & 33) subgroup referred to high level of
sadness, a negative linear function and a pogijtiraelratic function (intercept = 3.§0< .01,
linear = -1.80,p < .01, quadratic = .68p < .01) whereas the low-and-unstable £ 51)
subgroup described athletes who experienced loel lgfvsadness, a positive linear function
and a negative linear function (intercept = 1% .01, linear = 2.32p < .01, quadratic = -
.93,p <.0J).

Effect of Emotional Intelligence and Emotional Regulation on Membership of
Emotional Trajectories

The logistic regression coefficients highlightinget effects of EI and ER on
memberships of emotional trajectories are present@able 3. The likelihoods of belonging
to the high-and-stable and high-and-unstable trajies of love — relative to the very-high-
and-unstable trajectory of love — were negativediated to T1 El (ORs = .33 and .28
respectivelyps = .02). The likelihoods of belonging to the high-and-@esing and low-and-

increasing trajectories of confidence — relative the high-and-increasing trajectory of

! We also computed a series of LCGA model in which El, reappraisal, emotional suppression, and the interaction
terms of El x reappraisal and El x emotional suppression were simultaneously included as predictors of
emotional trajectories. Results revealed no significant results for the interaction terms. Therefore, the
interaction terms were not included within the final conditional LCGA models.
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confidence — were negatively related to T1 El (GR26 and .38ps = .02 and .0§; the
likelihoods of belonging to the low-and-increasimgjectory of confidence — relative to the
high-and-increasing trajectory of confidence — weegatively related to T1 reappraisal (OR
= .64,p =.04). The likelihoods of belonging to the moderate-atable trajectory of harmony
— relative to the high-and-stable trajectory ofrhamny — were negatively related to T1
reappraisal (OR = .61p = .02 and to T1 ElI (OR = .14p < .01). The likelihoods of
belonging to the low-and-stable trajectory of hamyo- relative to the high-and-stable
trajectory of harmony — were negatively related foreappraisal and marginally related to T1
emotional suppression (ORs = .45 and 1%$%; .00 and .08 The likelihoods of belonging to
the moderate-and-increasing trajectory of happirasdative to the very-high-and-decreasing
trajectory of happiness — were negatively related reappraisal and to T1 El (ORs = .37
and .13,ps < .01) and positively related to T1 emotional suppresg©OR = .1.73p = .01).
The likelihoods of belonging to the high-and-statvbgectory of happiness — relative to the
very-high-and-decreasing trajectory of happinessere negatively related to T1 El (OR =
.18, p < .01) and positively related to T1 emotional supprasgiOR = .1.41p = .04). The
likelihoods of belonging to the low-and-increastngjectory of vitality — relative to the high-
and-stable trajectory of vitality — were negativedyated to T1 reappraisal and T1 EI (ORs =
.53 and .26ps = .01). The likelihoods of belonging to the moderate-aedreasing trajectory
of vitality — relative to the high-and-stable trefigry of vitality — were negatively related to
T1 reappraisal (OR = .69, = .01) and positively related to T1 suppression (OR381p =
.04).

The likelihoods of belonging to the low-and-unseabajectory of anger — relative to
the high-and-decreasing trajectory of anger — wpetively related to T1 reappraisal (OR =
1.61,p = .03. The likelihoods of belonging to the low-and-sealrajectory of sadness —

relative to the high-and-unstable trajectory of reesd — were negatively related to T1
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emotional suppression (OR = 1.49~= .02 and positively related to T1 reappraisal (OR =
.70, p = .02. The likelihoods of belonging to the low-and-laise trajectory of sadness —
relative to the high-and-unstable trajectory of rezs$ — were positively related to T1
reappraisal (OR = 1.68,=.03.
Discussion

The aim of the present study was to examine whetbeeral subgroups of athletes
representing distinct longitudinal emotional tragees emerged from LCGAs. A wide range
of discrete emotions (anger, anxiety, sadness,idemie, happiness, harmony, love, and
vitality) were investigated for a sample of yourigeeathletes involved in intensive training
settings followed across 3 measurement points dutlie competitive season (beginning,
middle and end of the sport season). We also esglvhether dispositional ER and EI scores
reported by youth athletes at the beginning of $kason would predict membership of
emerging longitudinal emotional trajectories acribescompetitive season. Results of LCGAs
revealed several distinct emotional trajectoriess dach of the eight discrete emotions. In
particular, four trajectories for love (very higmda unstable, high and stable, high and
unstable, moderate and stable) and confidence (@nghincreasing, high and decreasing,
moderate and increasing, low and increasing), thragectories for anger (high and
decreasing, moderate and stable, low and unstdideyony (high and stable, moderate and
stable, low and stable), happiness (very high sewehsing, high and stable, moderate and
increasing), sadness (high and unstable, low atalestlow and unstable) and vitality (high
and stable, moderate and decreasing, low and siogdaand two trajectories for anxiety
(moderate and unstable, low and stable) emerged tihe LCGAs. Thus, the results revealed
that each discrete emotion is characterised byeaifsp degree of interindividual variability.
For instance, in the present study, confidence rexpees are particularly heterogeneous as

four classes emerged from the LCGAs whereas angighgriences could be captured with

17



409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

only two subgroups. As a whole, these results pexlievidence for the usefulness of
exploring several discrete emotions as distingettaries emerging for each of the eight
discrete emotions across the competitive seasaleeth in line with CMRT, results of this
study suggested that each specific emotion “telf{spifferent story about a person’s
adaptational struggle” (Lazarus, 2000, pp. 232).

Confirming the results of Gaudreau et al.'" (200@idg focusing on positive and
negative affective states, those of the presedysfiemonstrated that it is useful to take into
account heterogeneity in longitudinal sport emotenoss the competitive season for a wide
range of pleasant and unpleasant discrete emotinodsed, naturally-occurring emotional
regulation strategies emerging from the LCGAs hgitited both change (significant linear
and/or quadratic slopes) and stability at an iimichvidual level of analysis for most of the
discrete emotions examined. Albeit with a differeréthodology, these results are consistent
with previous sport studies depicting a nomothatiographic process for the construct of
emotion (Cerin, 2004; Martinent et al., 2012, 208)ecifically, it is important to outline that
some but not all athletes have exhibited changetheir experience of discrete emotions
across time. For instance, several athletes exymik stable discrete emotions across the
three measurement times (beginning, middle, and afnthe season) — 74% of athletes
belonged to stable trajectories for sadness, 60%irfriety, 58% for love, 55% for happiness,
41% for vitality, and 29% for anger. These athletles not seem really affected by the
intensive training environment and influenced bg tompetitive or personal events during
the season. For harmony, all athletes belongedaioles emotional trajectories (high and
stable, moderate and stable, or low and stable)s,Tive could considerate that this discrete
emotion has a little temporal variability duringcampetitive season. In contrast, all the
athletes exhibited changes of confidence acrossdhson as the four emerging trajectories

for confidence were characterized by linear andloadratic changes across time (high and
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increasing, high and decreasing, moderate andasitrg, low and increasing). These changes
could refer to the consequences of the athlete'yehay life (Martinent et al., 2018). Indeed,
the individual response to the positive and negatoompetitive events or personal
experiences could lead to an increase or a decihe@srotional scores across the season. For
instance, the decreasing of positive emotions cbaldxplained by the daily pressure and the
biological, psychological and social demands (Geadret al., 2009).

Based on a theoretical background such as the émnoadd built theory (Fredrickson,
2001) and on previous studies in sport psycholdggGarthy, 2011; Riemer & Chelladurai,
1998), some trajectories could be characterizetha@sadaptive (i.e. dysfunctional) whereas
other could be considered as adaptive (i.e. funat)o Because low scores of dispositional
unpleasant emotions and high scores of disposltjgleasant emotions have been associated
with various positive outcomes (e.g., well-beingrfprmance) and/or an absence of negative
ones (e.g., burnout) (Beedie et al., 2000; Campalegt2012; Martinent et al., 2016;
McCarthy, 2011), it seems reasonable to postufetethe high-and-stable trajectories of love,
harmony, vitality and happiness, the moderate-aoteasing and high-and-increasing
trajectories of confidence, and the low-and-statagctories of anxiety and sadness could be
conceptualized as functional emotional trajectoriescontrast, the moderate-and-decreasing
trajectory of vitality, low-and-stable trajectory barmony, moderate-and-unstable trajectory
of anxiety and high and unstable trajectory of ®sdncould be conceptualized as
dysfunctional emotional trajectories. For other &omal trajectories (e.g., high-and-
decreasing trajectory of anger or low-and-incregsiajectory of confidence), it seems more
difficult to definitely characterize these trajetés as functional versus dysfunctional ones.
To unambiguously characterize such emerging emaltitnajectories, upcoming research
could explore the effect of memberships of emofidragectories on several distal outcomes

(e.g. performance, well-being, burnout) measurethatend of the season or several years
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later. Nevertheless, the influence of dispositidBRl and El scores assessed at the beginning
of the season on membership of emotional trajexdoaicross the competitive season could
provide preliminary information about the functibmarsus dysfunctional nature of emotional
trajectories in the context of the present study.

Results of LCGAs revealed that dispositional El &M scores at T1 significantly
predicted membership of emotional trajectories fove, anger, confidence, harmony,
happiness, sadness and vitality. In particular,ngoalite athletes reporting higher levels of
dispositional EI were more likely belonging to ftiooal longitudinal emotional trajectories
compared with less functional longitudinal emotiotrajectories. These results are in line
with previous studies focused on El (Davies et2110; Laborde et al., 2016) confirming the
positive influence of EI on emotions. Indeed, atdecharacterised by high scores of El at the
beginning of the season may use their abilitieowercome the daily constraints of the
competitive season. Specifically, in line with CMROazarus, 2000), a better identification,
understanding, regulation and use of emotions maydutate their appraisal of the
competitive experiences. These capacities to mothfy cognitive evaluation of sport
situations may enable athletes to experience fomati emotional trajectories during the
season. In the same way, athletes reporting higges of reappraisal were also more likely
belonging to functional longitudinal emotional #wejories confirming previous studies
focused on ER (John & Gross, 2004; Martinent et24115). The young athletes who used
reappraisal strategies at the beginning of theoseasay positively change their cognitions
about the competitive situations. Thus, the abilityise positive reappraisal strategies seems
to promote functional emotional trajectories acribgsseason. In contrast, young elite athletes
reporting higher levels of dispositional emotiorsmlppression at T1 were more likely
belonging to dysfunctional longitudinal emotionatajéctories compared with less

dysfunctional emotional trajectories. These reswte in line with previous studies
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highlighting the high cognitive, physiological argbcial cost of emotional regulation
compared with reappraisal (John & Gross, Wagsta@fl4). Indeed, the recurrence of
suppression strategies may disturb the emotionagrences during the season and lead to
dysfunctional emotional trajectories. Overall, thsults of LCGA are in line with the CMRT
confirming the role of EI and ER on cognitive apgahand emotional experiences in a sport
setting (Davies et al., 2010; John & Gross, 20@&hdrde et al., 2016; Martinent et al., 2015).
Moreover, the present results highlight the temipeffzct of EI and ER at the beginning of
the season on emotional trajectories across a ddmpeeason.

These results could be used to help coaches amtl gpgechologists working with
adolescent athletes involved in intensive traintegtres. The methodological approach used
in this study could be useful to identify dysfulctal emotional trajectories and ultimately to
help the creation of targeted and adapted inteimemnd subgroups of young athletes involved
in intensive training centres. Knowing which forni BR (reappraisal versus emotional
suppression) and whether El is related to which temal trajectory is crucial to the
development of well-designed prevention and intetiee program. Based on the premise
that emotional experience can be seen as a nonwithiegraphic process (Cerin, 2004;
Martinent et al., 2018), sport psychologists coufg to develop empirically-proven
interventions to help young athletes change thgsfuthctional emotional trajectories and/or
stabilize their functional emotional trajectoriegeo time to maximize their psychological
adjustment to the high demands inherent to theremvient of intensive training centres.
Based on the LCGA results, interventions shouldiabgeted toward young athletes reporting
low dispositional EI and reappraisal and/or higspdsitional emotional suppression because
these young athletes were found to be the morielkabf developing dysfunctional emotional
trajectories across the competitive season. Basdatietripartite model of EI (Mikolajczak,

2009) and on previous empirical studies highligitithat it was possible to increase
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dispositional EI scores (Nelis, Quoidbach, Mikofgk, & Hansenne, 2009), sport
psychologists could implement specific programsigiesi to enhance young athletes’
dispositional El (e.g., increasing knowledge abentotions and emotion regulation, using
pre-competitive and intra-competitive routines; @arLaborde, & Weckemann, 2015).

The present research has some limitations thatidh@uacknowledged. First, before
generalizing the findings, caution should be tak@ren the specificity of our population
(young athletes in intensive training settings)c@®el, the absence of distal outcomes
prevented us to unambiguously examine the fundtivaesus dysfunctional nature of the
emerging emotional trajectories. Consequently, reutstudies should include several
outcomes variables in the study design, such dsmpaance or well-being indicators. Third,
although a longitudinal design based on the coripetseason was used in the present study,
sport carrier is longer than this time period. kdethe succession of competitive seasons
could help to describe other emotional trajectoringhis perspective, future studies should
extend the knowledge base about the longitudingkldpment of emotions in the sport
context in focusing on four competitive seasongr@senting an Olympiad). Moreover, it is
noteworthy that EI and ER represent particular iotee factors in a multifactorial system
(e.g. motivation, training history) and it could heeful to explore the influence of other
factors in future studies to provide further ingggbn emotional experience in a sport context.

Despite these limitations, the present study fuetieour knowledge base on sport
emotions by providing new insights on longitudiraleryday experience of eight discrete
emotions (love, anxiety, anger, confidence, harmom@ppiness, sadness and vitality) with a
sample of young elite athletes involved in inteasivaining centres followed across 3
measurement points during the competitive seasegirthing, middle and end of the sport
season). The person-centred method used in theentrestudy highlighted that the

heterogeneity in longitudinal sport emotions neealde accounted for to identify intra-
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individual emotional trajectories experienced byletes through the competitive season.
Moreover, results of LCGAs also demonstrated thspasitional El and ER assessed at the
beginning of the season significantly predicted rbership of longitudinal emotional
trajectories across the competitive season. Inicodat, El and reappraisal predicted
belonging to functional emotional trajectories wdas emotional suppression predicted
belonging to dysfunctional emotional trajectorid$iese findings are interesting for sport
psychology because they help to target particuldetes at risk of developing dysfunctional
emotional trajectories across the competitive seaso
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Table 1. Fit Indices of Latent Classe Growth Analydodels With 1 — 6 Classes for Emotions.

1 class 2 class 3 class 4 class 5 class 6 class
Love
Log likelihood  -922.08 -867.34 -844.58 -824.87 -805.81 -823.22
AIC 1856.16  1754.67  1717.15 1685.74  1655.62  1698.44
BIC 1879.65  1793.83 17771.98 1756.23  1741.77  1800.27
ABIC 1860.62  1762.11  1727.56 1699.12 1672 1717.78
LRT N/A® 109.4¢ 45.52 39.42* 38.12F 17.6¢
Anxiety
Log likelihooc  -1225.0¢ -1142.39 -1121.9° -1114.4¢ -1109.2¢( -1101.0¢
AIC 2462.15 2304.78 227195  2264.92  2262.56  2254.05
BIC 2485.65 234394  2326.77 233541  2348.72  2355.87
ABIC 2466.61 231222 2282.36 2278.30 2278.92  2273.38
LRT N/A® 165.37* 40.83 15.03 10.35 16.51
Anger
Log likelihood  -1135.29 -1038.81 -1014.54 -991.19 -997.61 -965.34
AIC 2282.57  2097.63 2057.09 2018.39 1999.21  1982.34
BIC 2306.00 2136.7¢ 2111.92 2088.8¢ 2085.3° 2084.1
ABIC 2287.0¢  2105.0¢  2067.50 2031.7° 20155 2001.6¢
LRT N/A® 192.95° 48.54* 46.70° 27.17 24.8]
Confidence (without including quadratic parameters)
Log likelihood -1202.70 -1127.51 -1105.03-1083.94 -1070.04 -1069.88
AIC 2415.40  2271.01  2232.06 219589 2174.08  2179.77
BIC 243498  2302.34  2275.14 2250.71  2240.66  2258.09
ABIC 2419.11  2276.96  2240.24 2206.30 2186.72  2194.64
LRT N/A® 150.38* 44.95 42.18* 27.81 0.31
Harmony (without including quadratic parameters)
Log likelihooc  -1079.9° -1011.6: -989.46 -979.9¢ -971.1¢ -963.8:
AIC 2169.9¢  2039.2: 2000.91 1987.9¢ 1976.3° 1867.6:
BIC 2189.80  2070.5  2043.99 2042.7¢ 2042.9'  2045.9¢
ABIC 2173.66  2045.19 2009.09 4998.36  1989.01  1982.51
LRT N/A® 136.71*  44.33* 18.96* 17.58 14.73
Happiness
Log likelihood -986.786  -926.63 -910.51 -902.20 -889.95 -880.87
AIC 1985.57  1873.25 1849.01 1840.41  1823.90 1813.74
BIC 2009.07 191242 190384 1910.90 1910.06 1915.56
ABIC 1990.03  1880.69 1859.42  1853.79  1840.26  1833.07
LRT N/A® 120.32 32.24* 16.61 24.50° 19.5Z
Sadnes
Log likelihooc  -1142.9( -101779  -975.03 -953.47 -930.4¢ -912.7¢
AIC 2297.81  2055.57 1978.06 1942.95 190491  1877.49
BIC 2321.30 2094.74 203289 2013.44  1991.07 1979.31
ABIC 2302.27  2063.01 1988.47  1956.33  1921.27  1896.82
LRT N/A® 250.23*  85.51* 43.12 46.04 35.42
Vitality (without including quadratic parameters)
Log likelihood  -961.69 -900.40 -880.80 -868.54 -863.19 -854.80
AIC 1933.39  1816.80 1783.61 1765.09 1760.37  1749.59
BIC 1952.9° 1848.10 1826.68 1819.9: 1826.9! 1827.9.
ABIC 1937.1:  1822.7¢ 179178  1775.5( 1773.0.  1764.4t
LRT N/A® 122.59° 39.19* 24.5; 12.9; 8.8¢

Note: Bold entries reflect selected modélot available. *p < 0.05. AIC = Akaike Information
Criterion; BIC = Bayesian Information Criterion; AB = Adjusted BIC; LRT = Lo, Mendell, and
Rubin Likelihood Ratio Test.
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Table 2. Longitudinal Trajectories of Emotions axthe 3 Waves.

Intercept Linear Quadratic
N Estimate (SE) p Estimate (SE) p Estimate (SE) p

Love

High and stable 181 3.86 (.08) .00 -0.08 (.11) .49 0.06 (.05) 21

Very high and unstable 102 4.47 (.05) .00 -0.15(.12) .20 0.17 (.06) .00

High and unstable 33 3.77 (\14) .00 0.39 (.22) .080.37 (.10) .00

Moderate and stable 9 3.46 (.32) .00 -0.67(.78) 9 .3-0.02(.33) .96
Anxiety

Moderate and unstable 130 3.08 (.18) .00 0.42 (.22) .06 -0.19(.11) .09

Low and stable 195 1.88 (.09) .00 0.12 (.17) 49  -0.09 (.09) .28
Anger

Moderate and stable 93 2.60 (.17) .00 -0.20(.38%9 . 0.10(.16) .55

High and decreasing 22 3.87 (.21) .00 -0.88(.49)07 . 0.27 (.25) 27

Low and unstable 210 1.37 (.04) 00 0.47 (.13) .00 -0.18(.06) .01
Confidence

High and decreasing 173 3.62 (.10) .00 -0.93(.05) .08

Low and increasing 52 2.24 (.15) .00 0.19 (.10) .05

High and increasing 89 4.37 (.09) .00 0.15(.06) 2 .0

Moderate and increasing 11 2.61 (.43) .00 1.06(.10.00
Harmony

High and stable 145 4.30 (.08) .00 -0.01(.05) .85

Moderate and stable 166 3.29 (.09) .00 0.05 (.05) .32

Low and stable 14 1.88 (.17) .00 0.20 (.13) 13
Happiness

Very high and decreasing 101 4.69 (.06) .00 -043(17) .01 0.13 (.08) 13

Moderate and increasing 40 2.66 (.13) .00 0.64(.30.03  -0.15(.15) .30

High and stable 180 3.72 (.06) .00 -0.13(.11) .26 0.07 (.06) .25
Sadness

Low and stable 241 1.33 (.04) .00 0.11 (.14) 44 -0.03 (.07) 72

High and unstable 33 3.80 (.14) .00 -1.80(.35) .000.68 (.17) .00

Low and unstable 51 1.77 (.15) .00 2.32 (.51) .000.93 (.27) .00
Vitality

High and stable 133 4.66 (.05) .00 -0.06 (.07) 44

Low and increasing 27 2.75 (.24) .00 0.40 (.20) .05

Moderate and decreasing 165 3.88 (.10) .00 -0.11(.06) .07
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Table 3. Association of Time 1 (T1) Emotional Redidn and Emotional Intelligence with Trajectories

of Emotions.
Model Estimate Odds ratio P
Love
Trajectory: High and stable
T1 Reappraisal -.12 .89 51
T1 Suppression .23 1.26 14
T1 Emotional Intelligence -1.11 .33 .02
Trajectory: High and unstable
T1 Reappraisal -.09 .92 .65
T1 Suppression 15 1.16 .39
T1 Emotional Intelligence -1.28 .28 .02
Trajectory: Moderate and stable
T1 Reappraisal .16 1.17 .58
T1 Suppression .26 1.30 57
T1 Emotional Intelligence -1.47 .23 .10
Trajectory: Very high and unstable (constant)
Anxiety
Trajectory: Low and stable
T1 Reappraisal A7 1.18 .23
T1 Suppression -17 .84 .18
T1 Emotional Intelligence .10 1.10 74
Trajectory: Moderate and unstable (constant)
Anger
Trajectory: Moderate and stable
T1 Reappraisal .32 1.38 A7
T1 Suppression -.12 .89 .64
T1 Emotional Intelligence -.64 .53 17
Trajectory: Low and unstable
T1 Reappraisal 48 1.61 .03
T1 Suppression -.33 72 A1
T1 Emotional Intelligence -.46 .63 .29
Trajectory: High and decreasing (constant)
Confidence
Trajectory: High and decreasing
T1 Reappraisal -.16 .85 .39
T1 Suppression -.03 .97 .88
T1 Emotional Intelligence -1.35 .26 .02
Trajectory: Low and increasing
T1 Reappraisal -.45 .64 .04
T1 Suppression 13 1.14 49
T1 Emotional Intelligence -.96 .38 .06
Trajectory: Moderate and increasing
T1 Reappraisal .08 1.08 .94
T1 Suppression 27 1.31 .62
T1 Emotional Intelligence -1.80 A7 .13
Trajectory: High and increasing (constant)
Harmony
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Trajectory: Moderate and stable
T1 Reappraisal
T1 Suppression
T1 Emotional Intelligence
Trajectory: Low and stable
T1 Reappraisal
T1 Suppression
T1 Emotional Intelligence
Trajectory: High and stable (constant)
Happiness
Trajectory: Moderate and increasing
T1 Reappraisal
T1 Suppression
T1 Emotional Intelligence
Trajectory: High and stable
T1 Reappraisal
T1 Suppression
T1 Emotional Intelligence
Trajectory: Very high and decreasing (constant)
Sadness
Trajectory: Low and stable
T1 Reappraisal
T1 Suppression
T1 Emotional Intelligence
Trajectory: Low and unstable
T1 Reappraisal
T1 Suppression
T1 Emotional Intelligence
Trajectory: High and unstable (constant)
Vitality
Trajectory: Low and increasing
T1 Reappraisal
T1 Suppression
T1 Emotional Intelligence
Trajectory: Moderate and decreasing
T1 Reappraisal
T1 Suppression
T1 Emotional Intelligence
Trajectory: High and stable (constant)

-.49
27
-1.96

-.80
46
-0.71

-1.00
.55
-2.08

-.26
.34
-1.73

40
-.36
-.30

.52
-.22
-.18

-.64
.33
-1.35

-.43
.32
-.65

.61
1.30
14

45
1.59
49

37
1.73
13

a7
1.41
.18

1.49
.70
74

1.68
.80
.84

.53
1.39
.26

.65
1.38
.52

.16

.00

.00
.08

.22

.00
.01
.00

.10

.00

.02
.02

41

.03

.36
.69

.01

.16

.01

.01

A1
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