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Abstract

Soccer players at the U-21 level are in the challenging process of transitioning to the professional level. Accordingly, we
examined whether U-21 soccer players would show a similar recovery-stress balance profile as professional soccer players.
Furthermore, we explored differences in recovery-stress balance by playing status (i.e., starter or substitute). Twenty-nine
players from a League One (UK) soccer club (15 professional players and 14 U-21 players) participated in the study. The
players completed a demographic form and the Recovery-Stress Questionnaire for Athletes (RESTQ-Sport). A series of 2
(team: professional or U-21) X 2 (player status: starter or substitute) ANOVAs were performed on all sub-dimensions of the
RESTQ-Sport. Starters showed significantly higher levels of general well-being, being in shape, and self-efficacy. Further-
more, analysis of the interaction terms suggested that players who were professional and substitutes showed the least healthy
recovery-stress balance profile among all groups of players. Accordingly, coaches and applied sport psychologists should pay
special attention to the recovery-stress balance of substitute players who might be at a higher risk of overtraining and burnout.

Keywords Recovery-stress balance - RESTQ-Sport - Soccer - Overtraining - Burnout - Mental fatigue

Introduction

There is a longstanding consensus that athletes need to
develop recovery strategies to overcome training and compe-
tition demands [1]. In theory, the linkage between recovery
and stress demands has been explained by the “Scissors-
Model” framework [2]. According to this framework, an
increase in stress demands must be followed by an increase
in recovery activity. If an athlete does not properly recover
from the demands of training and competition, stress may
accumulate and overtraining and burnout may occur. In other
words, to stay healthy and perform optimally, athletes must
match their stress demands with meaningful passive and
active recovery activities.

Relevant to the present study, recovery-stress balance
has also been related to performance in soccer. Specifically,
previous research has highlighted that high stress demands
accompanied by insufficient recovery put high-perform-
ing soccer players at an elevated risk of overreaching and
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overtraining [3]. Furthermore, inappropriate recovery-stress
balance is related to physical injury in soccer. Specifically,
previous research based on the Recovery-Stress Question-
naire for Sport (RESTQ-Sport) revealed that scores on
fatigue, disturbed breaks, injury and sleep quality predicted
injury occurrence among professional soccer players [4].
Accordingly, the monitoring of stress and recovery factors
is essential to prevent overuse injuries in soccer.

Rigorous competition and training demands begin at an
early age for those dreaming of a successful sports career
in general, and soccer in particular. Thus, young athletes
transitioning to professional sport are at particular risk of
overtraining and burnout, as they possess less developed
coping skills in comparison to adults [5]. However, to the
best of our knowledge, there is no research examining dif-
ferences in recovery-stress balance among professional and
youth academy soccer players. Accordingly, we examined
differences in recovery-stress factors among professional and
U-21 soccer players who were part of a League One profes-
sional club in the north of England. We hypothesized (H1)
that professional players would show a healthier recovery-
stress balance than U-21 players, as they possess more expe-
rience and likely more coping skills. We were also interested
in examining differences in recovery-stress balance between
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starters and substitute players. We expected (H2) that play-
ers’ status in the team (i.e., starter or substitute) would influ-
ence recovery-stress scores, as substitute players are less
clear about their contribution to the team and are afraid of
deselection, and thus are at a higher risk for burnout [5].

Methods
Participants

The sample of participants consisted of professional and
U-21 soccer players from a League One club (3rd division
in England after the Premier League and the Championship)
in the north of England. Both group of players practiced
five days a week and were physically fit to play soccer at
an elite level. Access to the athletes for data collection was
made possible through rapport built with the coaching staff.
Accordingly, our sampling strategy and concurrent power
estimate relied on the central limit theorem tenets, which
purport that approximately 30 observations should suffice
for the use of inferential statistics. A total of 29 participants
were involved in the study: 15 professional players and 14
players from the U-21 team. From these players, 86.2%
(n=26) were British and the remaining 13.8% (n=23) were
international players fluent in English. On average the pro-
fessional players were between 18 and 36 years (M =22.47,
SD =5.23), and the youth players were between 16 and
18 years (M=17.21; SD=0.70). The majority of the par-
ticipants identified themselves as starting players (55.2%;
n=16), with the remaining players being substitutes (44.8%;
n=13). Ethical approval was granted by the authors’ ethical
review committee.

Measures

Demographic form. A demographic form was used to gather
data on normative factors, namely age, status in the team
(i.e., starter or substitute), field position, and nationality.
RESTQ-Sport [2]. The RESTQ-Sport-76 instrument was
developed to assess recovery and stress states in athletes.
The questionnaire consists of 76 items that represent differ-
ent sub-dimensions which were grouped under four dimen-
sions: general stress (i.e., general stress, emotional stress,
social stress, conflicts/pressure, fatigue, lack of energy,
physical complaints); general recovery (i.e., success, social
recovery, physical recovery, general well-being, sleep qual-
ity); sport-specific stress (i.e., disturbed breaks, emotional
exhaustion, injury); and sport-specific recovery (i.e., being
in shape, personal accomplishment, self-efficacy, self-regu-
lation). General stress items included statements such as “I
felt down”. General recovery included items like “I had a
satisfying sleep”. Sport-specific stress included items such as
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“Too much was demanded of me during the breaks”, while
sport-specific recovery was measured by statements such as
“I recovered well physically”. The questionnaire items were
measured using a 7-point Likert scale: O =never, 1 =seldom,
2 =sometimes, 3 =often, 4 =more often, 5 =very often,
6 =always. In the current study, Cronbach a-coefficient
ranged from 0.57 to 0.85, and the entire scale’s a-reliability
was 0.89. Emotional exhaustion was the only sub-dimension
with low internal consistency (i.e., a=0.57), and thereby
was excluded from further analysis.

Procedures

The second author arranged a meeting with the professional
and U-21 teams’ staff at their soccer ground. During the
week of data collection, which occurred at the mid-point of
the season, the teams had engaged in a total of three train-
ing sessions that week and were due to play the upcoming
weekend. Data collection commenced after a training ses-
sion. Upon agreement from the coaching staff, the players
were briefed on the overarching purposes of the study and
invited to partake. Prior to participation, all players signed
an informed consent sheet. Following the completion of
the consent form, the participants received the question-
naire pack, which contained the demographic survey and
the RESTQ-Sport. The participants were assured that their
questionnaires would be kept confidential and were asked to
be truthful and serious in their responses. Coaches did not
remain in the room during data collection, which occurred
in a quiet environment (i.e., meeting room), to safeguard the
privacy and comfort of the participants. Data collection for
the professional and U-21 players occurred on two different
dates within the same week, according to the availability of
the players.

Data analysis

All statistical analyses were conducted using the IBM SPSS
software version 22. Specifically, a series of 2 (team: pro-
fessional or U-21) x2 (player status: starter or substitute)
ANOVAs were performed on all sub-dimensions of the
RESTQ-Sport. Follow-up pairwise 7-test comparisons, with
Bonferroni adjusted p values and 95% confidence interval
(CI) magnitude effect size analysis, were conducted to exam-
ine the significant interaction terms.

Results

Mean, standard deviation, and inferential statistic values for
all analyses are provided in Table 1.
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Table 1 Mean, standard deviation, and inferential statistic values for all analyses

Stress/recovery scale Professional U-21 ANOVA F

Starters Substitutes Starters Substitutes

M SD M SD M SD M SD U-21 or pro- Starter or sub- Interaction

fessional team  stitute player

General stress
1. General stress 050 044 079 068 053 078 058 049 0.14 0.53 0.25
2. Emotional stress 1.00 076 1.14 047 100 067 128 039 0.09 0.86 0.09
3. Social stress 1.13 067 138 1.10 129 125 1.06 071 0.05 0.001 0.45
4. Conflicts/pressure 163 131 1.8 120 158 129 189 062 0.00 0.38 0.01
5. Fatigue 122 124 207 121 159 063 188 026 0.06 2.54 0.65
6. Lack of energy 1.19 092 057 084 063 044 125 027 0.05 0.00 5.77*
7. Physical complaints 131 122 093 053 075 046 075 052 1.63 0.44 0.44
General recovery
8. Success 356 133 314 072 347 145 358 056 0.17 0.13 0.40
9. Social recovery 408 149 329 071 379 080 356 091 0.001 1.76 0.52
10. Physical recovery 463 063 310 046 3.63 097 406 093 0.01 3.63 11.53%*
11. General well-being 463 078 329 067 422 070 429 066 1.28 5.72% 7.11%
12. Sleep quality 450 131 371 1.06 447 069 467 066 1.57 0.64 1.79
Sport-specific stress
13. Disturbed breaks 078 087 061 050 044 051 0.88 077 0.02 0.27 1.44
14. Emotional exhaustion®
15. Injury 225 134 221 122 200 149 275 061 0.09 0.59 0.71
Sport-specific recovery
16. Being in shape 471 074 343 0.66 463 077 433 097 198 7.24% 2.86
17. Personal accomplishment ~ 3.88 1.55 3.00 1.04 250 131 392 116 022 0.31 5.58%
18. Self-efficacy 475 040 339 088 391 091 408 0.66 0.08 4.55% 7.69%*
19. Self-regulation 542 053 386 143 467 141 472 102 0.02 3.03 3.50
*p< .05
**p< .01

Differences between professional and U-21 players

No significant main effect was observed between profes-
sional and U-21 players, and thus H1 was not verified.

Differences between starters and substitutes

H2 was supported as significant main effects between
starters and substitutes for three of the RESTQ-Sport sub-
scales were observed, with starters showing higher val-
ues for General Well-Being (p <0.01; Cohen’s d=0.90,
Cl;95=0.13, 1.67), Being in Shape (p <0.01; Cohen’s
d=1.00, Cl;45=0.23, 1.78), and Self-Efficacy (p <0.05;
Cohen’s d=0.83, Cl;, 4s=0.07, 1.53).

Interaction effects

There were significant interactions between team-level (pro-
fessional or U-21) and player status (starters or substitutes)

on Lack of Energy, Physical Recovery, General Well-Being,
Personal Accomplishment and Self-Efficacy. However, after
post-hoc follow-up analysis the interactive effects of Per-
sonal Accomplishment were no longer found to be signifi-
cant. Noteworthy, the analysis of all significant interactive
terms revealed a three-fold pattern, as detailed next.

Professional & Starters x U-21 & Starters. Players who
were professionals and starters showed a higher level of
Self-Efficacy (p <0.01; Cohen’s d=1.19, Cl 45 =0.13, 2.26)
than players who were U-21 and starters.

Professional & Starters x Professional & Substi-
tutes. Players who were professional and starters showed
a healthier recovery-stress balance than players who were
U-21 and starters. Specifically, players who were profes-
sional and starters reported higher levels of Physical Recov-
ery (p<0.01; Cohen’s d=2.74, Cl;, ys=1.33, 4.15), General
Well-Being (p <0.01; Cohen’s d=1.83, CI, s =0.62, 3.04),
and Self-Efficacy (p <0.01; Cohen’s d=2.04, Cl,; 95=0.79,
3.29) than players who were professional and substitutes.

@ Springer



Sport Sciences for Health

U21 & Substitutes x Professional & Substitutes. Players
who were U-21 and substitutes showed a healthier recovery-
stress balance than players who were professional and substi-
tutes; specifically, U-21 substitutes reported higher levels of
Physical Recovery (p <0.05; Cohen’s d=1.35, Cl; 95=0.14,
2.55) and General Well-Being (p <0.01; Cohen’s d=1.50,
Cl, 95=0.27, 2.74) than professional substitutes. However,
players who were U-21 and substitutes showed higher lev-
els of Lack of Energy than U-21 starters (p < 0.05; Cohen’s
d=—1.64, Cl;45=— 2.86, — 0.42). Noteworthy, the items
for Lack of Energy all allude to mental fatigue (e.g., “I was
unable to concentrate well.” “I put off making decisions”),
as discussed next.

Discussion

The main effects and interaction effects between team (pro-
fessional and U-21) and player status (starters or substitutes)
revealed different profiles of recovery-stress balance within
the studied sample.

Differences between professional and U-21 players

The lack of statistically significant differences between the
professional and U-21 players might be related to the fact
that players on the U-21 squad were at the last stage of sport
development. That is, sportswomen/men are expected to
be “ready” to compete at the professional level at young
adulthood.

Differences between starters and substitute players

Starters showed higher scores for General Well-Being,
Being in Shape, and Self-Efficacy, in comparison to substi-
tute players. Substitutes have less match time on the pitch
in comparison to starting players, and thus it is natural that
starters reported being fitter than substitutes. Conversely,
players with higher Self-Efficacy, who believe they can
accomplish their goals, might exert more effort in practice
than non-starters and consequently reach higher fitness lev-
els. Noteworthy, playing time is also a plausible explanation
for why substitute players reported lower levels of General
Well-Being and Self-Efficacy. Substitute players may experi-
ence financial pressures (e.g., fear of having their contract
terminated at the end of the season), and thus may find it
more difficult to mindfully engage in passive, active, and
pro-active recovery activities [5]. An alternative explanation
to our findings is that an unhealthy recovery-stress balance
might be the cause rather than the consequence of athletes’
player status. Further research with a large sample and the
use of structural equation modelling is warranted to explore
this alternative possibility.
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Interaction effects

Players who were professional and starters showed the
healthiest recovery-stress balance overall. They reported
feeling more confident (higher Self-Efficacy) than both
U-21 starters and professional substitutes, and more physi-
cally rested (higher Physical Recovery) and in a better mood
(higher General Well-Being) than professional substitutes.
Indeed, athletes at higher levels of competition tend to show
healthier recovery-stress balance than their less accom-
plished or less experienced counterparts [1, 2].

Among the substitute players, U-21 players showed a
healthier recovery-stress balance than players who were pro-
fessional substitutes, as they reported higher levels of Physi-
cal Recovery and General Well-Being. The higher physical
workload proper to professional play likely explains these
differences. However, players who were U-21 and substitutes
showed higher scores on Lack of Energy, a sub-scale of the
RESTQ that seems to measure mental fatigue as aforemen-
tioned, than professional substitutes. Youth substitute play-
ers might be more mentally fatigued because they might lack
the coping skills to deal with organisational stress proper to
competitive settings [5].

Limitations and future research

This study was cross-sectional in nature and based on
a convenience sample. Therefore, the findings reported
herein might be transferable to other professional and acad-
emy teams, but not generalizable per se. A weakness of
this study pertains to the single survey assessment of the
RESTQ-Sport. Of note, our initial goal was to conduct a
longitudinal mixed-method study in an attempt to advance
the research on recovery-stress balance. However, coach
turnover required that we change our expectations. During
the season, and in the middle of the data collection process,
a new coaching staff for the professional team was hired
and the incoming head coach was unwilling to allow us to
continue collecting data. Access to professional athletes is
a recognized challenge in the study of sports, particularly
during the in-season competitive phase [3]. Nonetheless, this
real-world situation highlights the importance of studying
how coach turnover might impact recovery-stress balance.

Future research using the new version of the RESTQ-
Sport should include structural equation modelling explor-
ing measurement invariance among athletes with unique
backgrounds and characteristics (e.g., starters and substi-
tutes; gender effects). Qualitative methods of inquiry are
also encouraged as unique differences in the recovery-stress
balance profile of professional and academy players, as well
as starters and substitutes, may only come to light under the
lenses of ethnographic qualitative approaches.
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Conclusions and applied implications

Contrary to H1, no significant differences were observed
between professional and U-21 players regarding recovery-
stress balance. Congruent with H2, significant differences
between starting and substitute players were found in the
areas of General Well-Being, Being in Shape and Self-
Efficacy. Furthermore, players who were professional and
starters showed the healthiest recovery-stress balance pro-
file, whereas players who were professional and substitutes
showed the least healthy recovery-stress balance profile
among all groups of players. Importantly, players who were
U-21 and substitutes showed the highest values of Lack of
Energy among all groups of players, suggesting they were
at greater risk of mental fatigue.

In light of these findings, practitioners should devote spe-
cial attention to substitute players in team sports, particu-
larly in professional settings, as these players might be more
likely to show an unhealthy recovery-stress balance profile,
which in turn may progress to overtraining and eventually
burnout. In youth academy settings, practitioners should pay
close attention to substitute players who might be at greater
risk of mental fatigue than starting players.
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