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ABSTRACT

Objectives Mindfulness-based interventions in the
context of sports have been shown to result in higher
mindfulness scores and improved physiological and
psychological parameters. The goal of this pilot study was
to investigate the effects of a newly developed seven-
session mindfulness-based intervention, mindful ¢ motions,
on German tennis players.

Methods The study was conducted in a pre—post test
design with an intervention and a control group. Before
and after the mindfulness-based stress reduction training
the following dependent measurements were assessed:
athletic performance (serve accuracy) and psychological
performance indicators (mindfulness, stress and
competition anxiety).

Results The results indicate a better performance of the
intervention group for the difference scores between post-
test and pre-test in one of the sport-related anxiety factors,
the concentration disturbances index.

Conclusion In order to further investigate the effects of
this mindfulness-based intervention in competitive sports,
additional studies with a larger number of participants
have to follow.

INTRODUCTION

The term mindfulness describes the aware-
ness of present moment experience in a
nonjudgmental way." According to Tang et
al.,” mindfulness comprises the aspects of
attention control, emotion regulation and
self-awareness. The research on mindful-
ness has been grown exponentially since the
year 2000 and the need for more research
was claimed from leading researchers in this
field.” In the field of sports science research,
mindfulness-based approaches seem to be
promising, especially under ‘choking under
pressure’ situations, where athletes fail to
meet self-imposed performance expectations
in critical situations.”

Until now, two sports-related
mindfulness programmes exist. The Mind-
Sfulness-Acceptance-Commitment approach
combines mindfulness exercises and accep-
tance techniques within a 7-week course’
and is based on the acceptance commitment
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What are the new findings

» Mindfulness interventions are feasible in amateur
tennis players.

» The programme mindful ®motions helps to decrease
sport-related concentration problems.

» Mindfulness might be a promising tool to stabilise
athletes during their whole careers.

theory with its main goal to strengthen the
people for the handling of changing life
situations.’ Mindful Sports Performance Enhance-
ment is a 4-week mindfulness programme’
based on Kabat-Zinn’s mindfulness-based
stress reduction (MBSR)® and the mindful-
ness-based cognitive therapy.” In a sporting
context, mindfulness-based interventions
have been shown to improve mindfulness as
well as physiological (eg, resting heart rate
and salivary cortisol level) and psycholog-
ical performance surrogates (eg, flow and
anxiety).'” The results of a systematic review,
including studies of all kinds of study designs,
showed large effect sizes for the improve-
ment of mindfulness, flow and performance
but lower effect sizes for competitive anxiety.
In those studies, the control groups did not
receive any treatment. However, according
to the authors, it is difficult to make a strong
causal claim about the benefits these strat-
egies offer.'" Little has been investigated
concerning the effects of mindfulness on
the measurable athletic performance in the
context of competitive sports.12

The goal of this pilot study was to investigate
whether a newly developed mindfulness-based
intervention, the so-called mindful “motions
programme,"”’ can improve actual motor
performance and decrease sports anxiety
when tennis players who play tennis regularly
and participate in competitions experience a
situation under pressure. The duration of this
programme equals the same amount of time
as the classical MBSR. The influence of mind-
fulness for a sport situation under pressure for
non-professionals has not been investigated
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Table 1 Demographic data of the experimental group and
the control group

Experimental  Control group

group (n=8) (n=8) P values
Mean age (years) (SD) 26.38 (7.56)  26.63 (5.95) 0.942
Sex 7 females 7 males 0.003*
Tennis experience 19.50 (7.19) 19.38 (6.32) 0.969
(years) (SD)
Tennis practice 3 (0.756) 2 (0.926) 0.033

(hours per week) (SD)

*Significant<0.01.

until now. Furthermore, we wanted to examine the feasi-
bility of this newly developed mindfulness training for
the sports context.

METHODS

Participants

The study was conducted with German tennis players
(n=16) with a mean age M=26.50 years (SD=6.57 years),
all from the same tennis club (demographic data are
given in table 1). Players were recruited with the assis-
tance of a tennis trainer; none of them had experience in
the field of meditation or mindfulness. All subjects gave
written informed consent in accordance with the Decla-
ration of Helsinki.*

Measurements

Measurement of athletic performance

Serve accuracy was chosen as the measurable perfor-
mance index. The tennis players had to aim 16 serves
into designated target areas. They were allowed to
perform a second attempt of every serve if the first one
was invalid or off-target. A total score of hits was calcu-
lated with a maximum of 16 hits. In order to expose the
participants to a more stressful situation, the other tennis
players sat in the tennis hall and watched the serves. They
were not allowed to give feedback to the serving player
but observed him or her and were allowed to talk to each
other quietly to simulate the atmosphere of an audience.

Mindful Attention Awareness Scale

The Mindful Attention Awareness Scale (MAAS) consists
of 15 items, which investigate the dispositional mindful-
ness as a one-dimensional structure.'® Items are rated on
a 6-point Likert scale from 1 (almost always) to 6 (almost
never). In the German version of the MAAS, Cronbach’s
alpha 0=0.83."° The MAAS is useful for participants
without meditation experience.

Perceived Stress Questionnaire

The Perceived Stress Questionnaire (PSQ) assesses
subjectively experienced stress, independent of a specific
occasion'” with 20 items being rated on a 4-point Likert
scale from 1 (almost never) to 4 (usually). The German
version reveals values for Cronbach’s alpha 0>0.70."

Example items are: ‘I am feeling calm’, ‘I am frustrated’
and ‘I have many worries’.

Competition anxiety inventory—trait

This German questionnaire dealing with sport-specific
anxiety consists of 12 items that are rated on a 4-point
Likert scale from 1 (not at all) to 4 (very). Items are
grouped into three subcategories (somatic anxiety,
concern and concentration disturbances). All three
subscales show values for Cronbach’s alpha 0>0.70."
One of the questions might be, for example: ‘Prior to
competitions, I am nervous’.

Procedure

Tennis players were divided into an experimental group,
who received a mindfulness-based intervention for 7 weeks
in addition to their normal tennis training, and a control
group without any additional training. Since randomisa-
tion was not practicable, the tennis players were allocated
according to their training group into either the experi-
mental or control group, which means that the members
of a training group were not separated during this study.
The group sessions of the mindfulness-based stress reduc-
tion training were conducted by a professional MBSR
teacher and lasted 120min each. Furthermore, a daily
practice of 30 min was recommended. Participants of the
experimental group had to attend at least six of the seven
sessions. The testing (serve accuracy and psychological
questionnaires) for both groups was applied before
(pre-test) and after the 7-week intervention (post-test).

Mindfulness-based intervention

The programme, mindful “motions, contains seven sessions
of (a) basic information (theoretical rationale for mind-
fulness), (b) perception and attention, (c) body and
stress (conscious awareness of the body limits), (d)
emotions and thoughts, (e) values, (f) acceptance and
(g) commitment and self-care. It contains elements of
meditation, body scan and mindfulness yoga as well as
value education."

Statistical analysis

Difference scores between post-test and pre-test were
calculated for each of the six dependent variables (hits,
MAAS, PSQ, Competition anxiety inventory—trait
(WAIL-T) somatic anxiety, WAI-T concern and WAI-T
concentration disturbances). Due to the small number of
participants, a non-parametric analysis was conducted for
each of the difference scores between the post-test and
the pre-test using the one-tailed Mann-Whitney U test.
‘Group’ served as a between-subject factor.

RESULTS
All descriptive data of the pre-test and post-test are given
in table 2.

Regarding the six Mann-Whitney U tests, there was a
group effect only for the WAI-T concentration distur-
bances score, U=14, z=-1.939 and p=0.032 (one-tailed).
Figure 1 shows that the groups did not differ in the
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Table 2 Descriptive values (means, SD) of the pre-test and post-test for the experimental group and the control group in the

different dependent measurements

Athletic WAI-T
performance MAAS PSQ WAI-T anxiety WAI-T concern concentration
EG Pre-test 8.37 (3.06) 58.50 (7.40) 47.50 (23.65) 9.37 (3.33) 8.62 (2.50) 9.12 (1.89)
Post-test  8.87 (2.64) 53.62 (8.38) 43.54 (16.38) 9.50 (3.34) 9.00 (2.39) 8.50 (1.19)
CG Pre-test 7.50 (2.39) 64.75 (9.09) 46.25(16.82) 9.62 (2.39) 10.50 (2.45) 9.13 (2.64)
Post-test  7.37 (3.42) 56.00 (8.71) 44.95(16.35) 9.37 (1.99) 11.00 (2.92) 10.13 (3.31)

CG, control group; EG, experimental group; MAAS, Mindful Attention Awareness Scale; PSQ, Perceived Stress Questionnaire; WAI-T,

competition anxiety inventory —trait.

pre-test but in the post-test where the control group
received higher values than the experimental group.
For the other five measurements, there was no signif-
icant group effect in the difference score between
pre-test and post-test (Mann-Whitney U tests, all p>0.15,
one-tailed).

DISCUSSION

Our results show that the mindfulness-based inter-
vention, mindful ‘motions, may have contributed to
decreased sport-related anxiety in terms of concentra-
tion problems. Furthermore, we demonstrated thatsuch
a mindfulness programme with long-lasting sessions of
120 min each is feasible in amateur tennis players. The
missing significant improvement regarding the number
of hits (tennis serves) of the experimental group in
comparison with the control group could be explained
by the fact that the pressure was not sufficiently high
and for that did not affect the performance. Gropel and
Mesagno®’ showed that the most effective interventions
were pre-performance routines, quiet eye training, left-
hand contractions and acclimatisation training. Since
the phenomenon ‘choking under pressure’ can either
be explained with a distraction or the self-focus model,
it seems reasonable that mindfulness interventions do

Il Experimental group
14 [ Control group

WAI-T concentration disturbances score

Pre-test

Post-test
Test time
Figure 1 Means and SDs of WAI-T concentration
disturbances scores for pre-test and post-test for the
experimental group and the control group. WAI-T,
competition anxiety inventory —trait.

have an effect especially for the dimension concentra-
tion in sports performance.

Mindfulness and the perception of stress in sports

Changes in mindfulness and the perception of stress
were not statistically significant. One reason for this
might be that the mindfulness questionnaire applied
here measured more the component of trait mindful-
ness compared with the awareness of mindfulness in
a specific situation. Other reasons might be the small
number of participants and the fact that the assignment
to the two groups had not been randomised. Another
limitation is the different distribution of female and
male tennis players in the experimental and control
groups, respectively. These limiting factors could be
overcome in further studies with larger cohorts and
a randomised distribution to obtain more relevant
results.

CONCLUSION

This pilot study has shown that the application of a
mindfulness-based intervention in tennis players who
are ambitious but not professional is feasible in amateur
athletes—mindfulness interventions should not be
limited to professional athletes. Within the limitations
of the quasi-experimental design, this study suggests
that mindfulness intervention in sports has the most
important effect on concentration problems, which is
highly relevant in sports competition.
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