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Abstract

Purpose The aim of the current study was to compare the effect of listening to music during warming-up on repeated-sprint
performance and affective load in young male and female soccer players.

Methods 33 Tunisian highly trained soccer players [19 men (age: 17 +0.3 years, BMI: 21.9+ 1.4 kg m~2) and 14 women
(age: 17+0.2 years, BMI: 21.3+3.5 kg m~?)] took part in two experimental sessions with or without listening to music
during warming-up. High-tempo music (> 130-140 bpm) was chosen. The players then performed a repeated-sprint test
(six 40-m sprints with 180° direction change interspersed with a 20-s passive recovery period). Best and mean sprint times,
performance decrement, as well as affective load scores were measured.

Results The analysis of variance for repeated measures revealed a significant improvement in best and mean time only in
females (P < 0.05). Moreover, no significant effect of music was observed on performance decrement and affective load in
both males and females (all P> 0.05).

Conclusions Female academy soccer players seemed to derive the greatest benefit from motivational music during repeated-
sprint exercise compared to their male counterparts.
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Introduction been demonstrated that external information such as prior

knowledge of sprint number [4] as well as auditory (e.g.,

Total energy expenditure during exercise is managed by
a pacing strategy (i.e., the manner in which an athlete
distributes work and energy throughout exercise) ensur-
ing that the exercise bout is completed maximally [1, 2].
According to the central governor model [1], this pacing
strategy is thought to be controlled by the brain and primar-
ily selected according to internal information (e.g., from
peripheral physiological systems) [1, 3]. However, it has
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music) [5, 6] and visual (e.g., picture) [7, 8] sensory infor-
mation may have a crucial role in determining this pacing
strategy during high-intensity exercises.

Likewise, pre-task motivational music may have a
strong effect on pacing during high-intensity exercises [35,
6, 9]. According to Karageorghis et al. [10], the high moti-
vational components of music would presumably enhance
the subject’s motivational level to produce a high level of
motor output. Of note, the literature revealed controversial
results regarding the effect of pre-task motivational music
on performance during short-term high-intensity exercises.
Indeed, some authors reported that motivational music
enhanced the ability to produce mechanical power output
[5, 11]. For instance, the power output during the Wingate
test was higher after music-warm-up condition compared
to no-music condition in physical education students [5],
elite adolescent volleyball players [6], young male sprint-
ers [12, 13], and well-trained athletes [14]. However, other
studies showed no beneficial outcomes of music warm-up
on sport performance [15-18]. In these previous studies,
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authors have used laboratory tests to explore the effects of
music on sprint performance in participants with different
physical fitness levels (i.e., trained versus untrained).

On the other side, both men and women did not react
similarly to emotional stimuli [19]. In fact, some reports
have examined the effect of external stimuli in both sexes
upon various human systems such as skin conductance
[20], heart rate [21], reflex modulation, and facial elec-
tromyographic activity [22]. The literature revealed that
women are more emotionally perceptive and experiencing
emotions with greater frequency and intensity compared
to their male counterparts [23, 24]. These findings support
the hypothesis that the effect of motivational music on
sprint performance may differ between sexes.

Furthermore, it has been shown that male and female
soccer players are comparable in physiological, metabolic,
and anthropometric characteristics [25], although the lack
of information regarding the level of technical ability and
physical fitness. Recently, it has been observed that speed
dribbling without and with ball was better in male than
female soccer players [26]. Moreover, intermittent sprint-
ing and multi-directional changing actions have been
shown to be frequent in elite soccer games [27]. Never-
theless, the effect of listening to music during warming-
up on repeated-sprint performance as well as affective
responses in male and female athletes remains unclear.
Thus, this study aimed to compare repeated-sprint exer-
cise performance between young trained male and female
soccer players after listening to motivational music during
warming-up. We hypothesize that women would derive the
greatest benefit from motivational music during repeated-
sprint exercise compared to their male counterparts.

Materials and methods

33 young elite soccer players volunteered to participate in
this study: 19 men (age: 17 +0.3 years, body mass index:
21.9+ 1.4 kg m™?) and 14 women (age: 17 +0.2 years,
body mass index: 21.3 +3.5 kg m~?). They were affili-
ated with clubs belonging to the Tunisian Professional
League. Participants trained five times per week, with an
average of 70 min per training session, and official games
usually played on weekends (i.e., 1 day to rest). All par-
ticipants and their parents signed a consent form prior to
the commencement of data collection. The experimental
protocol was conducted in May, which coincided with the
final phase of the competitions of the season. The study
was approved by the Institutional Review Board and the
experimental protocol conforms to the principles outlined
in the Declaration of Helsinki.
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Design

The experimental design of the present study consisted
in randomly performing a repeated-sprint ability (RSA)
test, on a grass surface, with or without listening to music
during the warm-up period (i.e., pre-task music). Only one
test session per week was administered due to the training
schedule. All test sessions were conducted at the same
time of the day as the time of measurement could affect
performance outcomes. Throughout the study period, sub-
jects were instructed to (1) follow their normal diet, (2)
refrain from intense physical activity for 24 h before each
experimental session, (3) keep their usual sleep habits, and
(4) wear the same training shoes in all testing sessions so
as to negate the effect of different shoe designs and support
they may provide for individual performance.

Before the RSA test, each player performed a low-
intensity warm-up of 15 min. To reproduce the competi-
tive conditions, the players listened to music only during
the warm-up period. Criteria for selection of the piece of
music were based on the five recommendations of Kara-
georghis et al. [10]. Specifically, due to the exercise type
(repetition of high-intensity sprints), high-tempo music
(> 130-140 bpm) was chosen for this study [10, 28]. In
the no-music condition, players wore headphones during
the warm-up, but no music was played.

The RSA test consists in performing six 40-m sprints
with 180° direction change interspersed with a 20-s pas-
sive recovery period [29]. The participant starts from a
line, performs a 20-m sprint, touches a cone with his hand,
and returns to the starting line as fast as possible. Five
seconds prior to the commencement of each sprint, the
player assumes the ready position and awaits the start sig-
nal announced by a countdown given by the experimenter.
Strong verbal encouragement was provided to each partici-
pant during all exercise bouts. Sprint times were recorded
using a photocell system (Brower Timing Systems, Salt
Lake City, UT, USA). Three performance-related indices
were calculated based on sprint times: the best sprint time
(RSA,, s), the mean sprint time (RSA_,, s), and the RSA
percent decrement (RSA, % =[[RSA_/RSA,]x 100]-100)
[29].

Participants were asked to rate their subjective per-
ceived exertion (RPE) using the 6—20-point Borg scale
[30] after warming-up and RSA exercise. According to
Baron et al. [31] and considering affect as bipolar, RPE
scores allowed to calculate the affective load (AL) defined
as the difference between the coexisting negative and posi-
tive affective responses associated with exercise. AL could
be rated between — 14 and + 14. For instance, if the RPE
score is equal to 6 (very very light), unpleasant affec-
tive responses would be close to 0 whereas the pleasant
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affective responses would be close to maximal value so
that the AL would be close to — 14. Conversely, if the RPE
score is equal to 20 (very very hard), unpleasant affective
responses would be close to maximal value and pleasant
affective responses would be close to 0, so in this case AL
would be close to + 14. A negative AL score indicates
the dominance of pleasant affective responses, whereas a
positive score indicates the dominance of unpleasant ones.

Statistical analysis

Statistical analyses were carried out using Statistica Soft-
ware 10.0 for Windows (StatSoft, Tulsa, USA). Mean and
standard deviation (+ SD) values were calculated for each
variable. All data were assessed for normality using the Kol-
mogorov—Smirnov distance test. Data were then analyzed
using a mixed model (Sex X Condition) analysis of variance
(ANOVA) for repeated measures. If a significant effect was
found, a post hoc comparison using the Fisher’s least sig-
nificant difference test was performed. The Cohen’s d effect
size with corresponding 95% confidence interval (95% CI)
was calculated by dividing the absolute mean change by the
pooled standard deviation. Threshold values for the inter-
pretation of the Cohen’s d effect size were: 0-0.19 (trivial),
0.20-0.49 (small), 0.50-0.79 (medium), > 0.79 (large). The
significance level was set at P <0.05 for all analyses.

Results
Affective load score

The AL scores for warming-up and RSA exercise in male
and female soccer players are displayed in Table 1.

The two-way ANOVA performed on post-warming-up
AL scores revealed a significant Sex X Condition interac-
tion (F, 5; = 5.04, P=0.032) and significant main effects

of Sex (F, 3, = 5.15, P=0.030) and Condition (F, 3, =
10.01, P=0.003). The post hoc test showed that AL scores
were significantly higher after warming-up with music
compared to no-music condition in male (—11.68 +1.53
and — 13.37 +0.96, respectively, P <0.05), but not in
female soccer players (P> 0.05). Likewise, AL scores
were significantly higher in male compared to female
soccer players after warming-up with music (P <0.01;
Table 1).

Regarding post-RSA test AL scores, the two-way
ANOVA revealed a significant main effect of Sex (F 5, =
8.22, P=0.007). The post hoc test revealed that AL scores
were significantly higher in women compared to men. No
significant main effect of Condition and Sex X Condition
interaction was observed (all P> 0.05; Table 1).

RSA test performance

Performance measures from the RSA test in the two exper-
imental conditions are presented in Table 2.

For RSA,, the two-way ANOVA revealed significant
main effects of Sex (F, 3; = 103.63, P <0.001) and Condi-
tion (F 3; = 5.81, P=0.022). No significant Sex X Condi-
tion interaction was observed (P> 0.05).

The two-way ANOVA performed on RSA  revealed
significant main effects of Sex (F; 3, = 135.86, P <0.001)
and Condition (F| ;; = 4.18, P =0.049) on this parameter.
There was a trend for significant Sex X Condition interac-
tion (F3; = 3.91, P=0.057). The post hoc test revealed
that RSA, was significantly better after warming-up
with music compared to no-music condition in female
(P=0.016), but not in male soccer players (P> 0.05).

The analysis of fatigue index measured by means of
RSA, revealed a significant main effect of Sex (F, 5, =
6.11, P=0.019). No significant main effect of Condition
and Sex X Condition interaction was observed for this
parameter (all P> 0.05).

Table 1 Affective load (AL)

y Without music With music (mean + SD) Effect size (95% CI) Rating

scores measured .atter warm-up (mean + SD)

and repeated-sprint test (RSA)

for male and female soccer AL post-warm-up

players in both conditions Males —13.37+0.96 —11.68+1.53* 1.76 (0.74 to 2.79) Large
Females -13.29+0.99 —13.00+1.04 0.29 (- 0.48 to 1.06) Small

AL post-RSA

Males 06.84 +2.34 05.79+2.20 —0.45 (= 1.04 t0 0.14) Small
Females 08.00+1.57° 07.86+1.46° —0.09 (—=0.63 to 0.45) Trivial

95% CI confidence interval at 95%

*Significantly different from without music condition (P <0.05)

$Significantly different from male soccer players (P <0.05)
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Table 2 Best sprint time (RSA,;), mean sprint time (RSA,), and the
RSA decrement score (RSA;) for male and female soccer players in
the two conditions

Without With music  Effect size (95% Rating
music (mean+SD) CI)
(mean +SD)
RSA; (s)
Males 7.09+0.24 7.06+£0.27 —-0.13(-=0.51to  Trivial
0.25)
Females 8.42+0.47 8.29+0.50* —0.26 (—0.48to  Small
—0.05)
RSA,, (s)
Males 7.32+0.28 7.32+£0.25 —0.01 (-0.28to  Trivial
0.26)
Females 8.85+0.45 8.70+0.50* —0.31(-0.62to0  Small
0.01)
RSA; (%)
Males 323+1.16 3.69+1.92 0.39(-0.46to Small
1.24)
Females 5.14+2.54 5.02+2.76 —0.05(-046to  Trivial
0.37)

95% CI confidence interval at 95%
*Significantly different from without music condition (P <0.05)

Discussion

The aim of the present study was to compare the effect
of listening to music prior to a repeated-sprint exercise
on performance and affective load responses in male and
female young soccer players.

When the warm-up was performed with music, RSA
measured in female soccer players was improved com-
pared to the no-music condition (+ 1.6 +2.7%). However,
no significant difference was observed between the two
experimental conditions for male participants (0 +£2.1%).

An examination of the literature shows that listening to
music generally improves performance, although the psy-
chophysiological mechanisms underlying the music—per-
formance relationship have not been well documented
[32]. Some authors reported improvement in power output
after warming-up with music compared to control condi-
tion [5, 6]. In highly trained young volleyball players, Eli-
akim et al. [6] found a significant difference between music
and no-music condition for peak power during the Wingate
test. However, similar mean power output was observed
in the two conditions. These authors suggested that music
affects warm-up and may have a transient beneficial effect
on performance during short-term high-intensity exercises.
However, others showed no significant effect of pre-task
music on performance [15, 18]. For instance, Yamamoto
et al. [18] observed no significant effect of listening to
music on power output during a single supramaximal cycle
sprint despite the increased plasma catecholamine level,
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which is a cause of stress-released hormones [33], particu-
larly during exercise.

The discrepancies between previous studies’ results
could be due to some methodological issues. Indeed, the
Wingate test was the most used method to examine the effect
of motivational music on short-term high-intensity perfor-
mance. This test consists in a single sprint on cycle ergom-
eter against a fixed braking force. However, various brak-
ing forces were used and they were probably not optimal to
maximize power output for all subjects [34, 35]. Moreover,
some reports suggested that untrained subjects responded
significantly more to music than the trained during the initial
stages of a training program, and beneficial outcomes of
music decreased markedly with increased fitness levels [5,
6]. Furthermore, Chtourou et al. [5] reported that the effects
of music on performance depend on the motivational level
of subjects.

As shown in the present study, some authors suggested
that sex may moderate the response to music during physi-
cal activity or exercise training [36—-38]. For instance, Kara-
georghis et al. [37] showed that coordinating circuit training
with motivational music in a synchronous manner particu-
larly benefitted female sports science students rather than
their male counterparts in terms of the number of repetitions
and pleasant affective responses. The authors assigned their
findings to the possible role of subject’s experience with
music during their formative years. Indeed, female subjects
were more likely to engage in music-based activities and
demonstrated a greater desire to engage in dance-related
activity [37]. In the present study, it could be assumed
therefore that female subjects’ improved performance in
the music condition accounted for the motivational proper-
ties of the selected piece of music and the experience with
music-based activities.

The present study’s results showed that performance
decrement was similar in both conditions. These findings
could be attributed to the fact that participants may have
adopted muscular recruitment strategies ensuring that the
exercise bout is completed maximally and without a cata-
strophic biological failure [1]. However, our results showed
that sprint decrement scores were lower in male than female
soccer players, which indicates that they were more fatigue
resistant than their female counterparts. These findings are
in agreement with the results reported in a recent study
[39]. In contrast, Laurent et al. [40] observed that female
athletes produced significantly lower blood lactate and had
a significantly lower decrement in sprint performance than
male athletes, suggesting greater fatigue resistance and faster
recovery in women. As sprint decrement has been shown to
be related to aerobic fitness [41], the greater aerobic capac-
ity usually observed in male athletes could explain this dif-
ference in performance decrement during a repeated-sprint
exercise.
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Moreover, the higher performance decrement observed
in our female soccer players was concomitant with higher
AL scores compared to their male counterparts, indicating
that women exhibited higher unpleasant affective responses
when performing repeated-sprint exercises. Furthermore,
considering their corresponding levels of competition and
training regimens, the training history of male compared
to female soccer players cannot account for the differences
in performance decrement and AL scores. In the literature,
men have been reported to have greater levels of the muscle
buffering agent, carnosine, than women [42], which could
help offset the large changes in hydrogen ion accumulation
that occur during repeated-sprint exercises [41]. However, a
clear effect of sex on performance decrement during short-
term high-intensity exercises has to be established.

Previous findings support our results concerning AL
scores [43—-45]. AL scores were negative after warming-up,
indicating the dominance of pleasant affective responses in
both groups. However, positive scores were observed after
the repeated-sprint exercise, indicating the dominance of
unpleasant affective responses. These findings are in agree-
ment with the proposal of Baron et al. [31]. Indeed, during
low-intensity exercise (i.e., warm-up exercise), unpleasant
affective responses were close to minimal values whereas
pleasant affective responses were close to maximal values so
that the AL scores were close to minimal values (i.e., nega-
tive values). However, during high-intensity exercise (i.e.,
repeated-sprint exercise), unpleasant affective responses
were close to maximal values whereas the pleasant affective
responses were close to minimal values so that AL scores
were increased to maximal values (i.e., positive values).

The present findings have implications for practitioners,
particularly, as the assessment of repeated-sprinting can
provide a specific and valid information on players’ specific
fitness and performance status [46]. Music chosen by female
soccer players during training and sports conditioning ses-
sions or before competitions should have high motivational
qualities to ensure better responsiveness during high-inten-
sity exercises.

Conclusion

Listening to motivational music during warming-up had a
greater effect on female soccer players’ performance during
repeated-sprint exercise compared to male subjects. This
would suggest that female athletes seem to derive the great-
est benefit from motivational stimuli compared to their male
counterparts. Furthermore, motivational music had no effect
on performance decrement and affective load responses to
high-intensity exercise in both sexes. Further research in
the area of psychophysiology should seek to examine the
effects of auditory stimuli in conjunction with indices of

cardiovascular functioning (e.g., heart rate variability) to
clarify the exact mechanisms responsible for the potential
sex differences and the role of auditory stimuli in eliciting
the observed psychological and physiological responses.
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