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RELATIONSHIP AMONG RECOVERYSTRESS FACTORSN CYCLING 1
Abstract

We sought teexaminewhether the relationship between recovetingsdactors and
performance would differ at the beginning (Stage 1) and the end (Faud)®fa multi-stage
cycling competition. Sixsevencyclists with a mean age of 21.90 ye&B € 1.60 and
extensive international experience participated in the study. The cyebgtsnded to the
RecoveryStress Questionnaire féthletes(RESTQSport) andated their performance (1 =
extremely poor to 10 =excellent) in respectto the firstand lasstage. Twastepdownmultiple
regression models were used to estimate the relatioastopgrecovery (nine factore.g.,
Physical Recovery, Seep Quality) andstressactors(10 factors; e.gl.ack of Energy, Physical
Complaints), as assessed by the RESTQ and in relation to performance.-Mpdghined to
Stage 1, whereas Mod@lused data from the Finalege.The final Modeld revealed that
Physical Recovery (B =.46,p = .01),Injury (B =-.31,p = .01) andGeneral Well-being ( = -.26,
p = .04) predicted performande Stage 1R = .21). The final Model2 revealed a different
relationship between recovesyresdactors and performance. Specifically, beindimber ( =
.28,p = .01),Conflicts/Pressure (f = .33, p = .01), and_ack of Energy (B = -.37,p = .01) were
associateavith performanceat the Final StagR? = .19).Collectively, hese resultsuggesthat
the relationship among recoveagd stres§actorschange greatly over a relativg short period

of time, anddynamically influenceperformare in multistage competitions.

Key words. RecoveryStresBalance Cycling, RESTQSport.
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RELATIONSHIP AMONG RECOVERYSTRESS FACTORSN CYCLING 2

Athletic Perfor mance and Recovery-Stress Factorsin Cycling:

An Ever Changing Balance

The ability to balancescovery demands arstiess stimuli is essentitr the
development and maintenance of skilled performance in sports (Kellmann \N2@dseret al.,
2013. Chronic undetrecoverymaylead tonon-functional overreaching and, ultimately, to
overtraining and burnout (Meeusen et al., 2013). Accordingly, monitoesayerystress
balance is crucial to sport sciensistnd professionals (Di Fronso, Nakamura, Bortoli, Robazza,
& Bertollo, 2013 Kellmann, 2002). Previous studies on recov@ngsdalance have been based
primarily on pre-post mean comparison designs, thus capturing chamgesvaryandstress
but failing to assess the relationship among weiecovery (e.g., sleep quality, social
relaxation) angtresdactors(e.g., emotional, socialHowever, he relationship among bio-
psycho-social variables and performance outcomes should not be drawn clo-®oadasis
(Cacioppo, Tassinary, & Berntson, 2007), but rather on a@nenybasis in the sense that
performance is usually influenced by multiple4psychosocial factorsEdmonds &
Tenenbaum, 20)2

Within the sport and exercise psychology domain, the importance of concurrently
assasing variousecoveryandstresdactors is presented in Kellmann’s (2002) Model of the
Interrelation between Stress States and Recovery Demartdsory, Kelmann poststhatthe
interrelationamongrecovery demands amstless stateshould be balanced if athletaisn to
perform optimally during competitionk practice it means thatiponan increase in stress
throughout the season (e.gpcial stress such asessure from coaches and media), athletes
should counterbalance by engaging in variouss of passive (e.g., sleeping jrjctive(e.q.,

stretching) angbro-active(e.g., travelling to visit family and friendsgcoveryactivities When
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RELATIONSHIP AMONG RECOVERYSTRESS FACTORSN CYCLING 3

unable to balance recovery demands stneks state@.e., highstresdow recovery; low
streshighrecovery) athletes arenore likely to perform poorly.

Kellmam’s Model of the Interrelation between Stress States and Recovery Dehaands
been psychometricallygperationalizedhroughthe Recovenstress Questionnaire for Athletes
(RESTQ-Sport; for a review Kellmann & Kallus, 200This questionnaire is composefl
generaktresqe.g.,Physical Complain}sand recovery scalés.g.,Physical Recovedy as well
as sport specific stre¢s.g., Injury and recoverye.g.,Self-Efficacy) scales The RESTQSport
was designed ttarget athletesrather than coachesubjective perception oécovery factors
andstress stated hisis particularly important because athlétasd coachesassessment o
training load tends to differ (Ardua & Mérquez, 200H)rthermorethe RESTQSporthas been
used by sport scientists and practitionasst allows for the establishment of a multilayered
recoverystresgrofile (Davis, Orzeck, & Keelan, 200Di Fronso et al., 2013; Lombardi et al.,
2013).

Previous research on recovestyesdalancean sports has focused on comparing
recoverystressscores (prgost designsacrosdifferenttraining periods (e.g., pre-season, in-
season, posteasoh Overall, results suggest thacoveryandstress scoreffuctuategreatly
throughout the competitive season (Brink, Visscher, Coutts, & Lemmink; POE2onso et al.,
2013;Kellmann, Altenlurg, Lormes, & Steinacker, 2001 regards to elite cyclists
underrecovery has been found to be negatively relateerformance angderception of effort
(Halson et al., 2002Furthermorerecoverystressunbalance has been found to hawtrang
negative effect on Olympic cyclistgerformancgGould & Dieffenbach 2002).

Maintaining a healthrecoverystresdalance igparamount in multstage competitions

whenathletesare exposed to higbtress demarsdover extensive periods time (Filho et al.,
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RELATIONSHIP AMONG RECOVERYSTRESS FACTORSN CYCLING 4

2013; Lombardi et al., 2013n particular, cyclists’ performance apérceived bio-psycho-
social states have been found to vary greatly oudti-stage competitiond=(Iho et al., 20138
Moreover, the different environmental charactesgbroper toeach competition stageve been
shownto influence athletes’ overall performance capabilitgmbardi et al., 2013). In this
context,we aimed to explorthe relationship between cyclists’ gigychosocial states and
performance in aulti-stage cycling competitiorspecifically, we aimed at addressing the
guestion: “Does the relationship among several perceived reestresg states and performance
outcomes change in a ftiustage cycling competition?” Morgsacifically, we sought to

examine whethethe relationship amongcoverystresdactors and performance would differ at
the beginning (i.e., stage 1) and end (i.e., final stage) of the Girobio, an internatidtastage
cycling competitionGiven the exploratory nature of our study, we refrained from proposing
specific hypothesedVe expected that the final regression models for thedmdtlasistages
would differ akin tothe overarchingheoretical notion that recovesgresdactors are dynamic
and tend taehange greatlpver time(Kellmann, 2010).

Methods

Participants

Institutional ethical approval was obtained prior to the commencement of the stddy, a
in agreement with the Helsinki Declaration. All athletes participatirigerGirobio-2012vere
briefed on the purposes of the study during the technical meeting prettezlstgrt of the race.
Cyclists interested in the study received further information about itstoigje and procedures,
and signed an informed consent sheétth®170 cyclsts whoenteredhe Girobie2012, 78
finished the race aralgreed to complete theo administrations of thRESTQSport. On
average, the cyclists had 11.23 years of cycling experiéice 6.90) andvere approximately

22 years of ageM = 21.90,SD = 1.60Q. The cyclists were frorfour differentcountries (i.e.,
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RELATIONSHIP AMONG RECOVERYSTRESS FACTORSN CYCLING 5

Italy, Netherlands, Switzerland, and Unitedt8s) and represented 25 different racing teams.
The majority of the cyclists who participated in the study wereheurs (n = 38, 48.%0),
followed byall-rounders (n = 13, 16.P4), climbers (n =12, 15.4%) andprinters (n = 3, 3.8%0).
Twelvecyclists(15.4%) did not report their ridingpecialty.

Measures

Demographic survey. Demographic information about the athletagé, nationality, and
team affiliation was collected. Athletes were also asked to indicate typabf cyclists (all-
rounder, climber, puncheur, or sprinter) they considered themselves to be.

RESTQ-Sport (Kellmann & Kallus, 2001)The RESTQ@Sportwas designed to measure
the frequency that athletes experience stress states as well as reetatedyactivitieand
contains 77 items pertaining to $@alesSpecifically, the RESTEBport consists of (a) seven
general stress scales (i6eneral Sress, Emotional Stress, Social Stress, Conflicts/Pressure,
Fatigue, Lack of Energy, Physical Complaints), (b) five general recovery scales (i8u¢cess,
Social Recovery, Physical Recovery, General Well-being, Seep-Quality), (c) three stress spert
specific scales (i.eDisturbed Breaks, Emotional Exhaustion, Injury), and (d) four sporspecific
recovery scales (i.eBeing in Shape, Personal Accomplishment, Self-Efficacy, Self-Regulation).
Each scale contains four itepmseasured using a Liketype scalewvith anchors Or{ever) and 6
(always). All itemswere preceded by the stem “in the past 3 days/nights...”, and worded in
simple language aimed at facilitating grammatigaderstanding. Sample items includlewas
angry with someorig Social Sress), and®l had agood time with my friend's(Social Recovery).
Previous psychometric assessments lsapportedhe factorial structure (i.erecovery and

stres$, internal consistencyand testretes reliability of the REST@Sport Daviset al., 2007,
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115  Kellmann& Kallus, 200)). Moreover, he questionnairénashigh face and predictive validity in
116  regards to underrecovery and overtraining states in sports (Kellmann & Kallus, 2001)

117 Perfor mance. Subjective performance represented the dependent variable in the step
118  down regression analysis adopted in this studterAhe completion of the first and final stage,
119 the athletes were asked to report their perceived performance on a Likert sgialgfram 1

120 (extremely poor) to 10 excellent). It is important to note that subjective reports may better

121 represent athletes’ performance experiemta®me sports (Chelladurai, 2007urély objective
122 scores do not account for myriad situational facteush as outstandingerformance from peers
123 and opponents, bad weather, and stage conditions (e.g., flat, low-mountain, and high-mountain).
124 Inthe present studyinal rankingwas negatively correlated with subjective performdnce

125  both Stage 1§pearman’s =-.33) and Stag2 (Spearman’s =-.39), corroborating the notion

126  thatobjective and subjective performance are not positively related consandtdependent on
127  individuals’ role within a team.

128  Procedures

129 Data were collected during the Girobio-20The racencluded nine stages of various
130 lengths and diverse topographies, and covered approximately 1,300 kiloffogtarseview see
131  Lombardi et al., 2013)['he stagesaried in length and involved flat (Stages 1, 2 and 7), low-
132 mountain (Stages 3, 4, 5 and 6), and high-mountain (Stages 8 t@nch)s.Specifically, the

133  stageganged from 75.6 km to 193.3rkin length M = 148.82,SD = 33.67), and from 64& to

134 5190 m inelevation(M = 2617.78SD = 1576.93)The first assessment of the athleRESTQ

135  Sport(Stagel), as well as the administration of the demographic survey, occurred one day prior
136  to the first stage of the race. The second assessment $kagal) occurred one day priorthe

137 last stageWhereas RESTportdata was collected prior to the race, performance data was
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138  collected immediatelyollowing the first and last stage in congruence with the notion that
139  athletes’ subjective reports tend to be more reliable when reported clfieelyesformance

140 (TenenbaumLloyd, Pretty, & Hanin, 2002). Duringll data collectiosthe cyclists were

141  instructed to be serious and truthful in their responses. Two trained scholars ailedthist

142 questionnaires in a quiet environme@baches and journalists werat allowed n the room

143 during the data collection to ensure the comfort and privacy of the participhatsterval

144  betweerstagesvas 10 daysThis time frame was deemed appropriate as the REI@ptis a
145  stateoriented measure aimed at capturing recoaeendstressstatesover a period of

146  approximately thredaysor nights EeeKellmann & Kallus, 2001

147 Results

148  Descriptive and Correlational Analyses

149 Mears, standard deviatia) andcorrelation coefficients for all recoveand stresfactors
150 are given in Tabl@ (Stage 1)and Table3 (Final Stage)Overall, correlation coefficients among
151  stress related factors (general and sport spewgecg higher thagoefficientsamong stress and
152  recovery factors. Similarly, coefficients among recovery fagpeaeral and sport specific) were
153  higher among themselves, than in comparison to scores among recovergss tettted

154  factors. Specificallysignificantcorrelations among general stress scales ranged 3biSocial
155  SressandFatigue) to .70 General Sress andSocial Sress) for Stage 1, and from .28&dcial

156  Sress andFatigue) to .69 Emotional Sress andLack of Energy) for the Final Stage. Correlation
157  coefficients for sporspecific stress scales were betwetSh Emotional Exhaustion andinjury)
158 and .47 Disturbed Breaks andEmotional Exhaustion) for Stage 1, and between .43iturbed

159  Breaks andInjury) to .60 Emotional Exhaustion andinjury) for the Final StageCorrelation

160 coefficients among general recovery scales raifrgeal .33 Social Recovery andPhysical
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RELATIONSHIP AMONG RECOVERYSTRESS FACTORSN CYCLING 8

Recovery) to .58 Physical Recovery andGeneral Well-being) for Stage 1, anftom .3 (Success
andSocial Recovery) to .68 Social Recovery andGeneral Well-being) for the Final Stage.
Lastly, correlation coefficients for spospecific stress scales were betwegsBeing in Shape
andSalf-Efficacy) and .71 Being in Shape andSelf-Regulation) for Stage 1and .58 Being in
Shape andPersonal Accomplishment) to .75 Being in Shape andSelf-Regulation) for the Final
StageAltogether, these findingadicatethatthe relationship amongcovery andgtress factors
is subject tachange over time. To examihew sucharelationship could hava varying degree
of influence orperformancdrom Stage 1to the Final Stage we performed a series of stdpwn
multiple regression analyses.

Regression Analyses

We adopted a stegpown regression analysis, which is considered a robust procedure as it
combines theory and data driven approaches (Cohen, Cohen, West, & Aiken, 2002). Foremost,
this analytical approach is consistent with the importance of exploring tlaenily balance
involving recoveryandstresdactors, in respect to performance in sports (Filho et al., 2013;
Kellmann, 2010; Meeusen et al., 2013; Shrier & Hallé, 2011).

All assumptions were checked priorrunning the regression analydtesiduals were
randomly dispersed around the independent variables. The oweoiag@es were relatively
normally distributed with skewness and kurtosis values of -.29 and -.47 for Stage 1, and .64 and
.33 for the Final Stage. As presented in Tables 2 andrBzlationamong variables was below
the cutoff point of .80r(=-.69t0 .46), suggesting that multicollinearity was not a major concern.
Estimates of internal consistency watsocomputed for each scale in regards to Stage 1hend
Final StageScales with poor internal consistency (i.c., a < .60) were not entered in the

regression models to prevent biases due to large measurement errorgCaih2002).
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Specifically, the scaleSuccess, Physical Complaints andPersonal Accomplishment were not
included in theanalysis for Stage 1, wheresysical Complaints andSeep Quality were not
considered in th analysis for the Final Stage.

For both stages, demographic variables were entered in the first exploratoty mode
(Model 1) to control for and assess the influencagefandtype of cyclist. Whereasgeis a
continuous variabldype of cyclists was sib-divided and dummy coded fall-rounders (O = no,
1 = yes)climbers (0 = no, 1 = yespuncheurs (0 = no, 1 = yes)andsprinters (O = no, 1 = yes).
Any variablethat reached marginal significance was retained in the exploratoryl Rlogkich
also included lhrecovery andtress riated factos. Subsequently, all significant predictors of
performance, as well as variables with marginal significa®&e< p > .15, were further tested in
Model 3akinto previous research in tlsport literature mbach, Palmer, Kuh, & Hannah,
2006). Congruenwith guidelines on parsimonious statistical modeli@ghen et al., 2002),
Final Model 4 contained only significant predictors contributing to explained varsemte
overall model fit.

Stage 1. Model 1 included demographic variables only, preciagb/andtype of cyclists.
Model 1 did noteach statistical significanckE (5, 69) = 1.93p = .10.However,thedummy
variablesprinter (f =-.23,p = .07) approached significance and was retained and included in
Model 2along withall recovery andtress factorsAlthough Model Zeached statistical
significanceF (17, 6Q = 1.79,p = .05, the variablesprinter and the majority of theecoveryand
stresdactorswere not statistically related to performance (see Tabla 4dopting a
conservative approach, we kept all predictors with 15 in Model 3, due to the fact that the
partial correlation among predictors may change as variables are elimiateithér regression

model (Cohen et al., P@). Although Model 3vas statistically significant (5, 79 =4.66,p =
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.01, Conflicts/Pressure, andFatigue were still not found to predict performance ot .05.
Accordingly, we retained only significant predictors in ModdF43, 74) = 6.43p = .01.
Specifically,Physical Recovery (B =.44,p = .01, Injury ( =-.31,p = .01),andGeneral Well-
being (B =-.26,p = .04), were found to significantly predict Ziof the variance in subjective
performance for Stage(see Table 4)Tolerance and variance inflation values were below 1.0
and 2.0, respectively, further suggesting that multicollinearity waamisisue.

Final Stage. We adopted the same rationale for regressing demographic variables and
recoverystresdactorsonto performance scoreslthough Model Ireached statistical
significanceF (5, 69 = 2.43,p = .04, only the dummy variabtbimber wasstatistically related
to performance. Accordingly, in ModelMe retainectlimber while adding alrecoveryand
stresdactorsto the regression equation. Model 2 did not converge to a reliable soku{ib®,

59) =1.48,p=.13. In Model 3 we maintained all predictors that had approached significance
(i.e.,p<.15) in Model 2. Specifically, Model 3 includetimber, Conflicts/Pressure, Lack of
Energy andSdlf-Efficacy. Although Model3 wasstatistically significantF (4, 73) = 4.63p =
.01, Self-Efficacy failed to reach significant results and was excluded fronfitined Model 4,F
(3,74 =5.87,p = .01. nly climber (p = .28, p=.01),Conflicts/Pressure ( =.33,p = .01), and
Lack of Energy (B =-.37,p = .01)were found to predict performance for the Final Stage. The
total explained variance wa8% (see Table ¥ Tolerance and variance inflation values were .64
and 1.57, respectively, and thmsilticollinearity was not an issue.

Discussion

We examined whethehe relationship between recovestyesdactors and performance
would differ at the beginning and end afalti-stage cycling competition. Initial correlational

analyses suggested that the relationship among recandsyresdactors changed over time.

Overall, the correlation pattern across recory stresfactors was unique for Stage 1 and the
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Final Stage However the association betwe&eing in Shape andSelf-Regulation was of strong
magnitude 1( < .70) for both Stage 1 and the Finabtage. In factthe ability to selregulate is
essential to enable individuals to stay physically and mentallyifito et al., 2013; Robazza,
Pellizzari, & Hanin, 2004)Therefore, iture studies should further examine the directiothisf
relationship to determinehvether selregulation enableBeing in Shape or viceversa.Step
down multiple regression models further indicated that the relationship amongryeaoge
stresdactors changed greatly from the first to the last stage of the race
Stage 1

For Stage 1Physical Recovery (p = .44) was the most important predictor of
performance, followed binjury (B =-.31) andGeneral Well-being (B = -.26). To this extent, it
is well-established thaithletes should b@nd feel)physically recovered in the competitive
phase of the periodization cyctéis being the reason why taperimgcursprior to major
competitiongDi Fronso et al., 2013; Gould & Dieffenbach, 2002; Kellmann, 201.6as also
beenempirically establishethat athletesvithout injuriesusually outperform their opponents
(Meeusen et al., 201Shrier & Hallé, 2011

The negative retanship betweeeneral Well-being and performance, a seemly
counterintuitive relationship, may be a result of the four itehtkis scale (“I was in good
spirits”; “l was in a good mood”; “I felt happy”; and “I felt content”) maeag affective states
rather than general bjosychesocial health status. In this regard, extasearch on the
Individual Zones of Optimal Functing framework suggests that athletes are able to perform
optimally even undeunpleasant affective statésanin, 2007). From an applied standpoint, this
finding reinforces the notion that sport practitioners should help athletentdy their

idiosyrcratic affective profile, as pleasant emotionsrarealways linked to optimal
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performance. In fact, recent research in sport psychology suggests thasathtaild have
multi-action plans in order to cope witimpleasant stateghile sustaing exertian in endurance
cycling (Comani et al., 2004

Final Stage

For the Final Stage&]imber was found to be positively related to performance. It is
understandablthat climbers perceived performance differently than other types of, rglees
that te finalstage wa ahigh-mountain stage, where climbers would likely perform well.
Overall, it is noteworthy that different types of cyclists may percesvopmance differently and
that these differences are likely related to contextual factors (i.e., tggefsuch as flat, low
mountain, and higlmountain). Infact, there iempirical evidence across sports that one’s role
within a team influences subjective performance rati@gsron, Eys, & Burke, 2007; Filho,
Gershgoren, Basevitch, & Tenenbaum, 20R8€cordingly, both researchers and practitioners
should consider self-perceived subjective ratings in designing research amttbop8ring
periodization cycles in sports.

For the FinalStage Lack of Energy andConflicts/Pressure were found to be negatively
and positively related to performance, respectivEhyus, the ability to mobilize all available
mental and physical energy resources is crucial for optimal performance at thfdlendace.
Mental skills regimens, in partitar relaxation routines and attention control trainisgeQrlick,
2008),may help athleteseplenish energy prior to thenal stageandsave energy during the race
by focusng on certaincues. Theositive relationship betweePonflicts/Pressure and
performance has ample support in both classic and contemporary sport psytteskagye
(Eklund & Tenenbaum, 2013; Jones, Swain, & Hardy, 1993). Sport psychologists have long

argued that pressure to perform (“fight aglit’) may be facilitative rather than debilitative to
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277  athletic performance, particularly among elite athletes participating irstaddes competition
278  (Fletcher & Hanton, 2001; Swain & Jones, 199Byclists that made it to the last stage rhaye
279 adopeda positiveframe of mind choosing tembrace the pressuaed stay committed to the
280 race(mindfulnessacceptanceapproachseeGardner & Moore, 2004), rather than abandoning
281 the stage

282 Generallyfindingsfrom this studysuggesthatthe linkage between recovesyress

283  factors and performance is dynamic in nature, an-evangingoalanceThese findings

284  corroborate the notion thathletes’ performance multi-stage competitions apartially

285 dependent on theself-perceivedbio-psychosocial stées(Di Fronso et al., 2013; Filho et al.,
286  2013). During multistage competitions athletase exposed to different challenges (e.g.,

287  different terrains and temperaturésat influence their ability to consistently obtain peak

288  performance while maintaining a healthy recovetngssalanceThus, coaches and sport

289  practitioners should closely monitor h@lvanges in athletebio-psychosocialprofile influence
290 performancen multi-stage competition#thletes with little competitie experience and

291 minimal coping skillsmay beefit greatlyfrom receiving specific feedback about hovbttance
292  recoveryandstressduring extensive mulstage competitions.

293  Limitations, Implications and Future Directions

294 This study is nowithout limitations.First, we were unable to colleatiditional

295  psychological and physiological dags time with the athletes was limited. Secohd, t

296 relatively smallsample sizenight haventerfered with the reliability oA fewRESTQSport

297 scalesas previously detailedVe adopted a convenience sample strabgggollecting data in
298  situ. Ideally, future studies should be basedawgersample sizes defined through a priori power

299  analysisNotwithstandingthe complexity of a field study with elite cyclists during an extende
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300 multi-stage competition made it difficult to collect data for a larger number of athletes while
301 including multiple methodological controls.

302 Despite these limitations, our study advanced research in sport and exercissquy
303 by looking at the relatizship of recoverytresdactors rather than focusimpgimarily on mean
304 comparison. From a theoretical standpoint, our findings reinforce the notion thatjzerters
305 influenced by myriadecoverystresdactors that are not stable, but rather change dynamically
306 over relatively short periods of time (Kellmann, 2002, 2010; Kellmann & Kallus, 2008). It i
307 particularlynoteworthy that gneralrecovery factors explained most of the variance of

308 performame inthe First Stage, wheregeneralstressfactors were more relevant in the Final
309 Stage. From an applied standpoint, these findings highlight the importance ofecorgsthe

310 interaction of recovergiresdactors when developing periodization programs in spibiits.

311 important to esure that athletes are fully recovered prior to competiti@greement wittthe
312  overarching notion of training periodization. Moreover, coping skillght beparticularly

313  importantin multi-day competitions, especially duritige final stages.

314 In addition to targeting larger samples amghlementing multiple psychphysiological
315  controls, future studies should cotler midrace assessmeritsat can be statistically integrated
316  with pre- and post-assessments through longitudinal growth m&#ssarchers should also
317 compareop to bottom cyclistsdbjective performancmarkers (i.e., time, final rank) order to
318 advancehe knowledgef recoveryandstresdactors as predictors of expg@erformance in

319 cycling. Moreover, additional studies comparing the bio-psycho-social profile of the differe
320 types of cyclists may advance specific performance psychology guadelpplied tall-

321  rounders, climbers, puncheurs, andsprinters. Specifically,scholars could examé whether

322  different types of cyclists favor differergcovery strategies (i.e., active, passive;amtive).
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The inclusion of other psychological measusesh as ratg of perceived exertigrand
physiological assessments may help to form a roongpkteunderstanding of recovestress
balance in endurance sporsnally, investigatingthe relationship of recovemstresdactors with
group-related constructs (e.g., cohesion in cycling teams) and objeetfeemance may

advance our knowledge on the profile of high-performing teams in endurance sports.
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Tablel

Descriptive and Correlational Matrix of Sress and Recovery Factors, Girobio Sage 1

Stress / Recovery M SD 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20
General Stress
1. General Stress 089 092 1 60 .62 55 49 57 45 69 21 -22 -28 -42 -26 -23 -14  -17  -11
2. Emotional Stress 117 0.94 1 70 40 41 62 32 54 29 -24 -17 -45 -39 -10 -08 -02 .02
3. Social Stress 110 1.10 1 .34 31 63 36 .58 .13 -09 -16 -35 -28 -13 07 -09 -02
4. Conflic/Pressure 2.07 111 1 4T 42 42 30 24 -06 -01 -17 -25 .06 -06 .04 -14
5. Fatigue 1.44 0.96 1 .36 44 57 50 -04 -25 -20 -43 -12 -09 .03 -12
6. Lack of Energy 1.09 0.80 1 37 55 .36 -11 19 .36 -26 -12 -05 -10 -.08
7. Physical Complaints
Soort Specific Sress
8. Disturbed Breaks 127 092 1 47 40 -02 -09 -24 -28 -19 -08 -16 -23
9. Emotional
Exhaustion 122 097 1 .39 -09 -24 -25 -3T -13 -03 -03 -27
10. Injury 184 078 1 A5 01 .01 -19 .19 15 25¢  -28
General Recovery
11. Success
12. Social Recovery 355 1.26 1 33 49 11 28 10 .32 -03
13. Physical Recovery 3.03 093 1 58 46 .68 61 64 27
14. General Welbeing 354 1.12 1 .44 68 6L 64 -01
15. Sleep Quiality 3.94 0.89 1 .39 35 24 17
Foort Specific Recovery
16. Being in Shape 322 114 1 65 79 17
17. Pesonal
Accomplishmerit
18. SelfEfficacy 2.86 1.07 1 .73 .18
19. SelfRegulation 3.10 1.12 1 .16
20. Performance 5.82 2.27 1

*p<.05; *p<.01

Note."These scales were not considered in the analysis of Sthge tdow internal consistenci.c., o < .60).
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Table2

Descriptive and Correlational Matrix of Sress and Recovery Factors, Final Sage
Stress / Recovery M SD 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20
General Stress
1. General Stress 1.82 1.29 63 45 56 .49 .60 47 68 47 12 -17 -18 -4T -15 .06 .00 -07 -06
2. Emotional Stress 176 1.19 1 65 60 .38 .69 42 53 34 24 -12 -06 -34 -02 12 .09 .04 -06
3. Social Stress 1.88 1.47 1 42 28 67 22 44 24 23 01 .01 -11 06 07 11 .04 -14
4. Conflicts/Pressure 212 1.09 1 41 60 37 49 34 48 25 11 -07 19 27 25 26 .14
5. Fatigue 290 1.46 1 .30 61 55 64 28 13 -08 -02 02 31 28 21 -08
6. Lack of Energy 148 0.95 1 37 50 28 .35 -05 -04 .16 07 .08 .14 03 -17
7. Physical Complaints
Foort Specific Sress
8. Disturbed Breaks 241 140 1 46 45 20 12 -04 -11 04 28 28 20 -11
9. Emotional Exhaustior 1.98 1.18 1 .60° A1 -07  -20 .22 .01 .01 .05 -07 -14
10. Injury 264 123 1 16 20 -07 .06 -05 22 19 11 -17
General Recovery
11. Success 217 1.3 1 39 54 43 B9 56 67 .62 .10
12. SociaRecovery 318 1.35 1 .48 68 53 62 49 56 .15
13. Physical Recovery 242 0.93 1 58 66 44 56 6T .09
14. General Welbeing 291 1.20 1 59 .43 41 52 .15
15. Sleep Quality
Foort Specific Recovery
16. Being in Shape 257 118 1 58 73 75 11
17. Personal
Accomplishment 246 1.16 1 64 71 15
18. SelfEfficacy 252 114 1 .74  -09
19. Self-Regulation 270 1.20 1 .14
20. Performance 6.42 1.60 1

4

5

*p<.05; *p<.01

Note."These scales were not considered in the analysie #finalStage due ttow internal consistenc.e., a < .60).
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Table3
Regression Analysis of Stress and Recovery Factors on Cycling Performance, Sage 1
. Model 1 Model 2 Model 3 Model 4(Final)
Variables
B p p B B p B p p B p p
Demographics
Age 13 .10 .43
All -rounder -1.19  -19 .19
Climber 1.03 17 .26
Puncheur -18 -04 .82
Sprinter -3.21 -23 .07 22 .02 .88
General Stress
General Stress 14 .06 .77
Emotional Stress .29 12 .52
Social Stress -.05 -02 .89
Conflicts/Pressure -.53 -26 .10 -.36 -.18 A2
Fatigue .70 .30 .06 .49 21 A2
Lack of Energy .30 10 .52
Phys.Complaint$
Foort-Specific
Stress
Disturbed Break -11 -04 .76
Emot.Exhaustio -58 -25 .18
Injury -1.23 -42 .01 -1.10 -.37 .01 -89 -31 .01
General Recovery
Succes's
Social Recovery .06 .04 .79
Phys. Recovery .82 33 .06 1.24 51 .01 1.07 A4 .01
Gen Well-being -.89 -44 .03 -.58 -.29 .03 -b2 -.26 .04
Sleep Quality .20 .08 58
Foort-Specific
Recovery
Being in Shape .54 27 .22
Persn. Accomp!
Self-Efficacy -17 -.08 .66
Self-Regulation .30 A5 .52
R? A2 34* 24 21

"'p<.05"p<.01

Note."These scales were not considered in the analysis of Stage 1 due to low intesisiticowalues.
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Table4

Regression Analysis of Recovery and Stress Factors on Cycling Performance, Final Stage

. Model 1 Model 2 Model 3 Model 4(Final)
Variables
B p p B B P B p p B p p

Demographics
Age .03 .04 .76
All -rounder 14 03 .83
Climber 1.16 38 .01 1.0 23 .09 1.16 26 .01 1.22 .28 .01
Puncheur .37 A1 .49
Sprinter -1.52 -15 .21
General Stress
General Stress 21 17 .38

Emotional Stress .02 .01 .94
Social Stress -09 -08 .61
Conflicts/Pressure .48 .33 .09 .53 .36 .01 .48 .33 .01
Fatigue .07 .06 .72

Lack of Energy -50 -30 .14 -.62 -.37 .01 -.62 -.37 .01
Phys. Complaint$

Foort-Specific

Stress

Disturbed Breaks -05 -05 .75

Emot.Exhaustion -11 -08 .66

Injury -20 -15 .38

General Recovery

Success .03 .02 91

Social Recovery -08 -07 .74

Phy. Recovery -05 -0.3 .85

Gen Well-being .27 .20 .36

Sleep Quiality

Soort Specific

Recovery

Being in Shape 17 12 .56

Person.Accomp. .33 24 21

Self-Efficacy -55 -39 .08 -.15 -.10 .34

Self-Regulation .05 .04 .87

R? .15 31 20 A

"p<.05"p<.01

Note.'These scales were not considered in the analysis of theStage due to low internal consistenajues.



