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Abstract
Objective In the general population, physical and mentaisst factors are linked to
chronic low back pain (LBP). The aim of the pressnty was to examine this
association among athletes.
Design Longitudinal study with a six-month interval bet®n measurements.
Setting Questionnaires were filled out at home, eithgraper-pencil version or online.
Participants Eighty-two male and 57 female athletds< 139,Mage =32.24) who
exercise on a competitiva € 102) or recreational leveh £ 37), with a weekly training
volume of at least three hours.
Main Outcome Measureét Ty, stress parameters were assessed via the Recovery-
Stress Questionnaire (RESTQ-Basic-48) and the Bicrg&cale of the Trier Inventory
for the Assessment of Chronic Stress (TICS-SSC8J,Aand T, different
chronification indicators were measured. Basechesd assessments, the sample was
split into a chronification and no-chronificatiorogp.
Results ANCOVAs were used to conduct group comparisorh vagard to stress
levels. The chronification groups showed highezsstrvalues for all chronification
indicators. For the variabléthysical ComplaintandOverall Stress-TICShe group
differences became significamt € .05).
Conclusion A relationship between stress parameters anddtBénification was

demonstrated among athletes for the first time.
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INTRODUCTION

Low back pain in athletes

Athletes are frequently confronted with physicalhallenging tasks. The performance
of uncontrollable and demanding movements (e.glylobecking in ice hockey) is part
of the training and competition routine in both taa and noncontact sports. As a
result, athletes repeatedly suffer from persissémains, especially in the lower back
(Foss, Holme, & Bahr, 2012).

Trainor and Trainor (2004) summarized etiologicadabm different studies comparing
athletes’ low back pain (LBP) prevalence rates egavfactors (e.g., age, type of sport)
seem to affect the development of LBP. Bahr &f28l04) demonstrated that endurance
athletes in sports like rowing or cross-countryrgkrevealed a higher rate of LBP
compared to nonathletic control groups. Their fiigdi suggest that LBP appears to be a
considerable burden across the abovementionegbings, with lifetime prevalence
rates ranging between 51 % and 65 %. Specificaltggular hyperextension of the back
(e.g., figure skating, tennis) can cause injunethe spine region and back-related
problems (Bono, 20Q4Hoskins, 2012Schmidt et al., 2014).

Furthermore, a transition from acute LBP into aodic condition may lead to several
detrimental consequences. An ongoing chronificabibbBP can result in diminished
performance, injuries, and muscular deficits webard to strength and flexibility
(Ashmen & Swanik, 199&le Jonge & Kramer, 201#adler et al., 2002). Persistent
LBP may even lead to a dropout of affected athlatesunder elite conditions, to a loss
of their main occupation (Hopkins & White, 1993affulli, Longo, Gougoulias,

Loppini, & Denaro, 2010). Approaches to cope witinomic LBP in athletes are
primarily based on biomechanical and anatomicaidribe, as the development of

chronic LBP in athletes is largely explained bys#n@hysiological approaches (Bahr et
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al., 2004 Daniels, Pontius, EI-Amin, & Gabriel, 2011). NevVeless, many athletes
continue to suffer from pain and disability symptowithout underlying tissue
pathology (Iwamoto, Takeda, & Wakano, 2004). Fotedes, Puentedura and Louw
(2012) recommend a biopsychosocial approach of &Bfnination with a special focus
on psychosocial factors. Hoskins (2012) and Wi&tbner, and Tracey (2008) state that
psychological and stress-related factors can patgnbe associated with a

chronification of LBP among athletes.

Stress in the world of sport

Stress is a multifaceted and omnipresent phenomien@thletes. External factors
influence an athlete’s experience of stress, fangde extensive travel times or a high
training volume. Several influences interact argline the athlete’s physiological and
psychological resources (e.g., stamina, conceatra{Hanton, Fletcher, & Coughlan,
2005 Mellalieu, Neil, Hanton, & Fletcher, 2009). A susent stress response can
manifest on a physiological, emotional, socialcognitive level (Buckworth, Dishman,
O'Connor, & Tomporowski, 2013). In case sufficiegtovery fails to appear, chronic
stress can develop contributing to several detrieleutcomes (Kellmann, 2000,
2002). Dysfunctional stress patterns among athtztegyenerate health-related
problems that could lead to severe diseases. fonge, they may affect the immune
system (Clow & Hucklebridge, 2001), the mental tre@Hughes & Leavey, 2012), and
the musculoskeletal system (Brenner, 2@B&lambos, Terry, Moyle, Locke, & Lane,
2005).

For LBP, there is a paucity of studies examinirggdRsociation with stress in sport
participants, although the relationship betweerieaand chronic LBP and different

facets of stress has been comprehensively studiéae igeneral population (Linton,
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200Q Pincus, Burton, Vogel, & Field, 2002). Identicalilye role of stress has been
considered in thematically-related fields, sucinagies among athletes (Andersen &
Williams, 1999 Galambos et al., 200kaux, Krumm, Diers, & Flor, 2018Nilliams &
Andersen, 2007). Only Galambos et al. (2005) enpbdke impact of mood and stress
factors for the prediction of back pain. The fingkrare in line with the assumptions
from other research in this field (Hoskins, 20PRentedura & Louw, 201&tandaert,
Herring, & Pratt, 2004) and underline a potentsdariation between stress and LBP in
sport samples.

For this reason, the purpose of the present stadytavexamine the role of stress in the
context of LBP chronification among athletes. Sfieally, we investigated the
prediction of different facets of stress with re#y pain and disability indicators of
LBP chronification. It was hypothesized that atb¢etvith higher physical and
psychological stress loads tend to show LBP chieatibn over time. To the best of our
knowledge, neither for the onset of LBP, nor fag dhronification of LBP, stress-related

factors among athletes have been examined.
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METHOD
Participants
The a priori sample size calculation was carrievath the program G*Power 3.0
(Faul, Erdfelder, Lang, & Buchner, 2007). We usadaventional alpha of .05 and a
power of .80 with an allocation ratio of 1 regaglihe groups. The smallest effect of
interest was fixed at a medium to high levetiof 0.6 (Cohen, 1992). We followed the
guidelines suggested by Noordzij et al. (2010)ecey the parameters of the sample
size calculation. Finally, a total minimum sampleesof 90 participants was required to
ensure the determined effect size.
The sample consisted of 139 athletdgf = 32.24,SDge = 11.32). The distribution of
gender was relatively balanced, with 57 women endthletic group. To note, the
athletic sample formed a subsample of a studyeXtproject in the context of.
Basic inclusion criteria to be eligible for participation were: (a) at least 18 years old; (b)
the presence of nonspecific LBP, based on theasgl§sment of the athletes; and (c)
the participation in some form of prescribed actxercise therapy (e.g.,
physiotherapy) with a health care professionalti€®pants were excluded based on the
following conditions: (a) rheumatic diseases; (b) acute fractures; (c) infections; (d)
tumors; (¢) diagnosed herniated disks with paresis; (f) pregnancy. The overall sample at
the first measurement pointd)Tincluded 267 participants with both an athletid a
nonathletic background, as a comparison betweesettveo groups was anticipated in
the first place. At the six-month follow-up {)T the sample consisted of 172 participants
(athletes and nonathletes), with 139 individuaisdpeategorized as athletes. For the
classification as an athlete, individuals had télfiwo minimum criteria: (a) a certain
competition leve(at least recreational level); (b) weekly training volume (at least three

hours). If either the competition level or the iag volume did not meet the required
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120 benchmarks, the participant was not classifiechaatlalete in this study. Based on these
121 standards, participants were labeled as either ettive (0 = 102) or recreationah(=
122 37) athletes. Athletes assigned to the competijreep engaging in competitions on a
123 national or even international level with a weetkhining volume of at least five hours.
124 In contrast, athletes in the recreational graup 87) participated in regional

125 competitions and had to train at least three haweek. The allocation criteria for the
126 athletic assignment were derived from basic defing of an athlete and physical

127  activity (Haskell et al., 200 %Veineck, 2009).

128

129 Materials

130 Chronification variables

131 Two pain characteristics and one comprehensiabdity indicator targeting the
132 LBP region were measured with the sc&ésiracteristic Back Pain in the Last Three
133 Months, Average Back Pain in the Last Three MorgthdDisability Score in the Last
134 Three MonthsThe scales were gathered from the validated Gewxegsion of the

135 Chronic Pain Grade (Klasen, Hallner, Schaub, Witlleg, & Hasenbring, 2004) which
136 was originally developed by Von Korff, Ormel, Kegésnd Dworkin (1992). We used
137 the validated translation of the scales to guamfaethe generalizability of the results.
138 For both pain and disability, a composite scorelmagoreated. The calculation

139 procedures are based on the German version oftftten(€ Pain Grade (Klasen et al.,
140 2004). This instrument entails the two factGtsaracteristic Back Pain Intensignd

141 Disability Score in the Last Three Montfidiree different dimensions form the

142 Characteristic Back Pain Intensifgctor, namelyAverage Back Pain Intensity in the
143 Last Three Monthdntensity of Back Pain in the Last Three Mon#gsdintensity of

144 Back Pain at the Momerall pain items range from 6 pair) to 10 pain as bad
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could bg. The reliability analysis yielded a good internahsistency score of= .83 at
To. Identically, theDisability Score in the Last Three Montten be formedThe
disability parameter is operationalized via thréietent statements, which refer to the
previous three months: (a) the number of days dighbility;, (b) disability-related
interference with daily activitiegc) changes within the work, social and leisuneeti
setting due to a perceived disability. Again, tbales range from ¢ interferencgto
10 (unable to carry on any activitipsBased on the disability points obtained fronsthe
data, an overaDisability Score in the Last Three Montten be calculated. A
Cronbach’s alpha af = .87 described the internal consistency of tisaldliity scale.
Validity analyses by Klasen et al. (2004) producestierate statistical associations
between the pain and disability scales and otleical variables and measures.
Stress variables

For this study, th®verall Stresgslimension of the German version of the Recovery-
Stress Questionnaire Basic with 48 items was atlliRESTQ-Basic-4&allus, 2016).
An Overall Recoveryactor also exists. In the context of this stuahfly theOverall
Stressscales have been considered, as the current reseancly focused on stress-
related parameters.

TheOverall Stresglimension entails seven scales, with each scalgisting of four
items. These scales d@eneral StresEmotional StressSocial Stress
Conflicts/Pressurgratigue Lack of EnergyandPhysical ComplaintsParticipants have
to specify the frequency of certain events witlia time frame of three days on a
Likert-type scale with values ranging fromriege) to 6 @lwayg. For each scale, an
average value is calculated. For this samplecales at least show acceptable internal

consistencies, ranging from= .67 toa = .90. Moreover, the RESTQ-Basic has
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demonstrated its discriminant and convergent \gligith several psychological and
physiological instruments within multiple populat®(Kallus, 2016).

As a second measure of stress, the participanttoHddout the Screening Scale of the
Trier Inventory for the Assessment of Chronic SrfdCS-SSCSSchulz, Schlotz, &
Becker, 2004). The TICS-SSCS consists of 12 itevhg;h include the stress domains
of Chronic Worrying Work-Related Overloadocial OverloagExcessive Demands,
andLack of Social Recognitioithis screening instrument assesses the frequency of
self-perceived overall stress in the last threethmrfor clarification, the overall stress
measured with the TICS-SSCS is labele@®asrall Stress-TICSThe scales range from
0 (nevel) to 4 (very often and in the end, an average score can be caldulEbe

internal consistency for the TICS-SSCS was .91 for this sample. Validity
examinations of the questionnaire were performeteudiscriminant and convergent
aspects. Data were assessed with different saraptethematically related instruments

regarding acute stress, chronic stress, and psygical constructs (Schulz et al., 2004).

Procedure

The participants were asked to complete a questicmpackage comprising sections
for the social, pain, activity, and stress anammd3ata were assessed via a longitudinal
approach at two time points, with a six-month iné¢between the measurements; (T
Ty). Participants for the study were recruited in twitecent ways. First,
physiotherapists, sport therapists, and chiropradtomX were contacted. They
informed clients with LBP about the study. Inteeesindividuals participated in a
telephone survey and were screened for the abovemed inclusion and exclusion
criteria. All participants gave their written cons®efore they took part in the survey.

After that, the suitable participants receivedghére questionnaire package in paper-
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pencil form. The second approach was via an owleleery of the questionnaire
package using the software EFS Surveyogstback GmbHA link to this online
version was launched on different websites of Gerepsrt federations (e.g., regional
and national base camps) together with basic irdtion about the study. A great
variety of federations was originally contactedtiow for a diverse sample of athletes
gathered from disciplines like archery, volleybhaltbckey, or soccer (see Table 1).
Inclusion and exclusion criteria were checked atliaginning of the online
guestionnaire. For their informed consent, paréinig had to click on a button on the
first page of the online version. At the end of sthedy, the participants were
compensated with a 10 Euro voucher and receivetb&sk about general outcomes of

the study. The study was approved by the MedidacETommittee of th&.

Data analysis

A response pattern check of the answers was pestbmith the entire dataset. Several
researchers scanned the dataset and looked fgularéies in the data input. This
process was conducted with regard to the rangeeateéms and with regard to logical
errors in combined items. Three invalid cases wdgatified and subsequently
excluded. As a next step of the data preparatioudlier analysis was performed
based on the guidelines summarized by IglewiczBarterjee (2001). Next,
chronification indices for relevant variables wdetermined by calculating the
differences between the chronification values eftthio measurements (T To).
Subsequently, two dichotomous groups were formeob(afication/no-chronification).
The athletes with a positive or zero value werggassl to the chronification group, as
these values were equivalent to an increase ohdiuation or a steady chronic level of

LBP. Athletes with negative values were allocatethe no-chronification group, as
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negative values reflected a reduction of the clfi@ation. This procedure was
performed for the variablégSharacteristic Back Pain in the Last Three Monthgerage
Back Pain in the Last Three MontasdDisability Score in the Last Three Monthsan
identical manner.

Statistically, eight one-way ANCOVAs were conductedeach of the three
chronification indices. The two groups of each ciification variable were separately
examined for differences in the stress parametersontrol for potential biasing
differences at J; the respective chronification value of each cHication group at §
was included as a covariate (e@haracteristic Back Pain in the Last Three Mongis
To). Due to the high number of group comparisonAaN&OVAS, adjustments for
multiple testing via the Bonferroni method are freqtly recommended. Nevertheless,
we refrained from applying this procedure as it lddwave led to a considerable
increase of type Il errors (i.e., the probabilifyaccepting the null hypothesis when the
alternative is correct). Another pitfall of the Berroni adjustment refers to the
interpretation of the findings. According to Perae@998), the outcomes highly
depend on the number of other tests performedisnstudy, we approach a rather new
field of research and therefore conduct plentyrofig comparisons in an explorative
way.

Finally, all assumptions for applying ANCOVAs aatsdtical procedure were checked
with a preliminary analysis. The main prerequisregarding sample size, measurement
level, normality, homogeneity of regression slo@es] homogeneity of variances were
satisfactorily met. All analyses were conductechg$$PSS Version 22.0 (SPSS, Inc.,

Chicago, IL).
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RESULTS
One hundred and thirty-nine individuals have belassified as athletes based on the
inclusion criteria, but the group sizes in the gsa$s varied due to missing data
regarding some parts of the questionnaire batfergsumably, this occurred because
some participants did not fill in the questionnsaivéth sufficient thoroughness. Central

characteristics of the investigated sample aregyet descriptively in Table 1.



249

250

251
252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

LBP CHRONIFICATION IN ATHLETES: ASSOCIATIONS WITH BRESS 14

Table 1

Selected Characteristics of the athletic sample

Variable of Interest Mean = SD/Number of responses

LBP Duration 914.4 + 1505.4 days

Type of Sport Archery = 13) Hockey f1 = 10) Volleyball (n = 10)
Sport as Professior Yes h=14) No (n=125)

Note.Only the three most frequent types of sportsiated.

The subsequent group comparisons are organizedegfiect to the chronifcation
categories of pain and disabilitgharacteristic Back Pain in the Last Three Mordinsl
Average Back Pain in the Last Three Montgsresent the pain scalegereas
Disability Score in the Last Three Monttiescribed disability.

The ANCOVA for theCharacteristic Back Pain in the Last Three Monthasiable
yielded significant results for two dependent Viales. As a covariate, the
Characteristic Back Pain in the Last Three Monihgels at | were includedPhysical
Complaintssignificantly differed between the groupg1,134) = 6.03p = .015,11|02

= .04, with the covariate also showing a significafiluence,F(1,134) = 44.37p
<.001,m,° = .25. Furthermore, the athletes differed in tisierall Stress-TIC&vels,
F(1,125) =5.40p = .022,1],;,2 = .04. Again, the covariate also became significan
F(1,125) = 10.25p = .002,1],;,2 =.08. The remaining dependent variables did exxal

any significant group differences for chronificatifrable 2).
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The ANCOVAs for chronification vs. no-chronificatioegardingAverage Back Pain in
the Last Three Monthacluded the covariatAverage Back Pain in the Last Three
Monthsat To. A statistically significant group difference wiasind forPhysical
Complaints F(1,134) = 3.99p = .O48,np2 =.03. In this ANCOVA, the covariate also
showed a significant impad¥(1,134) = 35p < .001,np2 = .21. ForOverall Stress-
TICS the groups also differe&(1,125) = 8.07p = .005,np2 =.06. A comparable result
was identified for the covariate(1,125) = 16.33p < .001,11'02 =.12. The descriptive

values are listed in Table 2.
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Table 2

Descriptive Group Comparisons for CharacteristiccBd&ain and Average Back Pain

in the Last Three Months

Chronification group

No-chronification group

Dependent | Cronbach'su | Characteristic Average Characteristic Average

Variables Back Pain Back Pain Back Pain Back Pain
(n = 44/40% (n=60/57% (n = 93/88% (n=77/71%

General a=.88 1.62 (1.18) 1.54 (1.10) 1.31 (1.12 1.308).

Stress

Emotional a=.75 1.70 (0.78) 1.63 (0.81) 1.54 (0.91 1.592).

Stress

Social Stress a=.90 1.85 (1.15) 1.77 (1.13) 1.74 (1.12 1.784).

Conflicts/ a=.67 2.20 (0.95) 2.20 (1.01) 1.99 (1.01 1.997D.

Pressure

Fatigue a=.79 2.19 (1.12) 2.13(1.14) 2.06 (1.09 2.080).

Lack of a =.68 1.87 (1.14) 1.80 (1.01) 1.84 (0.91 1.89¢D.9

Energy

Physical a=.73 2.34 (1.17)* 2.20 (1.12)* 2.00 (1.01) 2.230Q3)

Complaints

Overall a=.91 1.78 (0.84)* 1.73 (0.76)** 1.53 (0.66) 1.68169)

Stress-TICS

Note The values in the columns show the mean and atdrikviation of each stress parameter in the

respective group.

*The secona-value in the brackets refers to the distributiéthe Overall Stress-TICS

*p < .05. **p < .01.

No statistically significant result was obtained tloe disability measur@isability

Score in the Last Three Months.
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DISCUSSION
The aim of the present study was to examine sprassneters in athletes with regard to
different indicators of LBP chronification. It wagpothesized that the individuals with
an increase or steady level of chronification betw® and T, should show higher
stress levels atp] compared to the athletes with a decline of cHication.
To a certain extent, the outcomes support thealmiypothesis that higher stress levels
are associated with a chronification of LBP. Gralifferences occurred for two stress
variables Qverall Stress-TICS, Physical Compla)ntsth regard to the pain
chronification indicators@haracteristic Back Pain in the Last Three Monthgrage
Back Pain in the Last Three Monjhs
No statistically significant relationships betwestress parameters and the disability
measure were Yyielded. Notably, all mean valueb®féported stress variables were
higher in the chronification group compared totiloechronification group across all

chronifcation indicators.

Interpretation of the outcomes

The findings of théverall-Stress-TICScale suggest that individuals with a higher
stress level within the previous three months gafeported an increase of LBP between
the measurements. Pain which is related to choatifin was therefore predicted by
elevated chronic stress stemming from differentoiac(e.g., work, leisure time)\
constant stress burden may have led to changls pain perception and the awareness
of pain in the lower back area in athletes. Re$esglnows that stress-induced chronic
pain can stimulate alterations in neuronal netwavits attentional shifts towards pain
(Simons, Elman, & Borsook, 2018tandaert et al., 200%iech et al., 2008). dural

and muscular structures the lower back reveal a higher proneness torghrpain
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(Punnett et al., 200%Vheeler, Schneck, Talavera, Halsey, & Berman, 20Q4gr time,
a vicious circle of pain-stress reactivity estaidis, because ongoing pain fosters
stressful experiences for the affected athletescfi@h Peng, Peters, Fuchs, & Turk,
2007 Melzack, 2005). Although studies report a highen palerance and more
adaptive pain coping for athletes (Daniels et24111), the current results indicate that
heavy stress may generate an increase of LBPHtatas in this sample. Another
interpretation of the findings suggests that thalitpiof pain leading to a chronifcation
might have produced more stress for the affecteletas. Nevertheless, the significant
differences for th&hysical Complaintscale underline the role of stress, which is
related to physical sensations. A higher overadisst burden may have manifested in
physical stress and physical problems (e.g., othesculoskeletal disorders), which
promote a chronification of LBP (Ramond-Roquinlet2015). Physical stress can be
characterized as a predominantly sport-related @henon, presumably related to the
anatomical region of the LBP (Apostolos, 20T&inor & Trainor, 2004). As athletes
typically have to deal with exceptionally high plogd demands and strains, higher
somatic stress loads can result. Maladaptive manthphysiological processes might
be stimulated that favor the development of LBPthélit sufficient recovery, these
physical problems may lead to detrimental outcorsash as overtraining (Angeli,
Minetto, Dovio, & Paccotti, 20Q4ausswirth et al., 201Main, Dawson, Grove,
Landers, & Goodman, 2009), injuries (Ilvarsson, 3oln Lindwall, Gustafsson, &
Altemyr, 2014 Laux et al., 2015Storheim & Zwart, 2014), or a persistent pain-redat
LBP burden in the current sample.

Notably, significant associations between stresamaters and a LBP chronification
were only found for pain-related chronification icators, but not for the disability

measure. A possible reason for this outcome mighhét athletes are unaware of their
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337 stress levels, which may play an indirect rolerogating physiological processes that
338 increase pain. Stress therefore modifies the dpuatat of pain. With disability, the

339 athletes in the chronification group did not shohigher stress level than those in the
340 no-chronification group. Possibly, stress did retdnan impact on the perceived

341 disability, because athletes are constantly cotdbwith challenging situations. They
342 are used to deal with external and internal stressdhout feeling limited by them.

343 Another explanation targets the role of pain arsgliiity with regard to back pain. The
344  review of Wiech et al. (2008) states that the reteship of pain and disability is

345 mediated by several factors. For example, psychcdbgtress mediates the effect of
346 pain on disability. The direction of this mediaticould have been different in this

347 sample of athletes, with pain mediating the effettveen stress and disability

348 associated with LBP.

349 In the context of this study, athletes displayeith garonification together with higher
350 stress levels atp] both for the overall stress and the physical camept.

351 Within the general population, several studies hdeatified a considerable association
352 between psychological stress and chronic LBP (ln&dhaw, 2011Scholich,

353 Hallner, Wittenberg, Hasenbring, & Rusu, 2012). &ltheless, a relationship between a
354  chronification of LBP and increased stress levals ot been precisely studied among
355 athletes up to the present moment.

356

357 Limitations and future directions

358 The chronification measurements were conductedatine points, whereas the stress
359 parameters were exclusively assesse@.atffiis procedure was in line with other
360 studies in the context of LBP chronification (HarhgeVioergel, 2009 Mehling et al.,

361 2011 Waddell, 2006). Nevertheless, the findings fromrtteasurement design of this
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study only provide partial support for chronificatiover time. With the included
measures, the picture of the last three monthsneghrd to LBP pain and disability
was considered. Referring to this data, it caneasthted how the individual level of
LBP chronification was between the time points.i&&wns might have occurred with
regard to the stress levels, which were solelysaeskat .

Moreover, a random group allocation of the partioiig or an experimental examination
of the influence of stress did not occur. Futurgigies should include baseline
measurements and interventions for the assessreatsal relationships (e.g., a
comparison between athletes and nonathletes trassseduction program). This
approach is suggested by Bongers, ljmker, van drivél, and Blatter (2006) as well
as Reese and Mittag (2013).

Finally, due to the study design and heterogensaosle of athletes, the results and
conclusions of this study cannot be generalizedcHEgthe association of the group
comparisons is relatively weak considering the eesipe effect sizes, which ranged
betweem,’= .03 - .06. In line with the literature, theseeeffsizes can be characterized
as small with respect to the practical interpréitgtjFerguson, 2009vacha-Haase &
Thompson, 2004).

In future studies, it is necessary to investigheerelation between stress parameters,
LBP chronification, and sport activity to challengreaffirm the findings of this study
(Kovacs, Abraira, Zamora, & Fernandez, 2005). Thedct of stress should be studied
among athletes whose chronification stage can amcterized as subacute, in order to
observe the influence of stress patterns for aitian into a chronic state. Besides,
potential differences between different sport typlesuld be examined, as every sports
discipline requires a specific profile with respexthe athletes’ psychological and

physiological capacities.
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Conclusions

This study enhances the understanding of the genéshronic LBP among athletes,
with a special focus on the stress concept. Soraafiects of stress were more
pronounced for athletes with an ongoing chronifaraprocess, compared to emotional
or social facets of stress. The present resultbtnsigrve as a starting point for further
investigations with regard to the stress load bled¢s and the development of injuries,
chronic diseases, and LBP. Clinicians and coacbelsl @qually benefit from the
findings under a practical perspective. With thewledge of psychological stress
contributing to a detrimental LBP development, gretive steps could be pushed ahead

via the diagnosis and monitoring of recovery amesst states of athletes.
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Parameters of low back pain chronicity among agistet

Associations with physical and mental stress

Low back pain (LBP) chronification is associatedhastress in athletes
Physical stress plays a predominant role for atblgierceived pain
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Monitoring of athletes’ stress seems to be impadtiaprevent chronic LBP



