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Abstract
Background Psychological interventions are commonly applied in sports to help athletes enhance their performance, but the 
effect psychological interventions have on actual performance is unclear despite decades of research.
Objective We conducted a systematic review with meta-analyses to investigate the effects of a wide range of psychological 
interventions on performance in competitive athletes.
Methods A study protocol was preregistered in PROSPERO, and a literary search was performed in the MEDLINE, Psy-
cINFO, Web of Science, and SPORTDiscus databases. Psychological intervention studies were eligible by using a group 
design and a quantitative performance outcome with athletes competing at a regional or university level or higher. Included 
studies were assessed regarding intervention characteristics, research methodology, and risk of bias. A multi-level meta-
analysis framework with cluster robust variance estimation was used to quantitatively synthesize the results.
Results A total of 111 studies met the inclusion criteria, and 25 of these studies (37 effects) could be synthesized into five 
meta-analyses in which there were similarities in the type of psychological intervention, comparator, and experimental design. 
Meta-analyses I (multimodal psychological skills training vs control), II (mindfulness- and acceptance-based approaches vs 
control), and III (imagery vs control) consisted of parallel-group studies, and random-effects models were used to calculate 
the standardized mean difference. Meta-analyses IV (attentional focus strategies, external vs internal) and V (regulatory focus 
performance instructions, prevention vs promotion) consisted of counterbalanced crossover design studies, and random-
effects models were used to calculate the standardized mean change using change score standardization. Significant results 
were found in three of the meta-analyses (I, II, and III). Psychological skills training (g = 0.83, 95% confidence interval 
0.21–1.45), mindfulness- and acceptance-based approaches (g = 0.67, 95% confidence interval 0.01–1.32), and imagery 
(g = 0.75, 95% confidence interval 0.14–1.36) outperformed controls with moderate effects. However, when non-randomized 
trials and subjective performance outcomes were removed in sensitivity analyses, the overall estimates of the effect size were 
no longer significant in any of the syntheses.
Conclusions The significant moderate effects for psychological skills training, mindfulness- and acceptance-based 
approaches, and imagery are not stable, and further trials with robust research methodology, such as randomized controlled 
trials, are requested for all types of psychological interventions aiming to enhance performance in athletes. Moreover, 
improved reporting standards and the provision of datasets in open science repositories are important to consider in future 
trials in sport psychology.
Clinical Trial Registration PROSPERO CRD42017056677.

1 Introduction

As sport psychology moved into applied field research dur-
ing the 1970s [1, 2], an interest in evaluating intervention 
effects naturally followed. Simultaneously, advancements of 
meta-analytic procedures in psychological sciences enabled 
ways to investigate aggregated effects [3]. Feltz and Landers' 
[4] meta-analysis of the mental practice of motor skills to 

enhance skill learning and performance was among the first 
systematic effect evaluations in applied sport psychology, 
and several have followed since. Two overviews of reviews 
were recently conducted. Lochbaum et al. [5] identified 30 
meta-analyses of both correlational and intervention studies 
related to the sport psychology literature. Lange-Smith et al. 
[6] also identified 30 reviews but included various types of 
review methodologies in addition to meta-analyses (e.g., 
narrative), only including reviews of intervention studies. 
Thus, scrutiny of the evidence relating to psychological 
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Key Points 

Psychological skills training, mindfulness- and accept-
ance-based approaches, and imagery interventions 
showed significant moderate effects on performance in 
athletes compared with controls.

Effects for psychological skills training, mindfulness- 
and acceptance-based approaches, and imagery were 
no longer significant when non-randomized studies and 
subjective performance outcomes were removed, which 
suggests that the effects are unstable and that further 
research with robust research methodology is needed.

Improved reporting standards and the provision of data-
sets in open science repositories should be considered by 
researchers in sport psychology in the future to increase 
transparency and aid interpretations of results.

intervention techniques in sport psychology has proceeded 
for approximately 40 years. Although evaluation meth-
ods have varied over the years focusing on various sport-
related outcomes, populations, and interventions, some vital 
research questions are still unanswered. Specifically, one 
such research question is whether psychological interven-
tion techniques impact actual sport performance outcomes in 
clearly defined athlete samples. If this question is true, what 
are these interventions? To put this research question into 
context, we need to consider some of the characteristics of 
prior evaluations. Prior reviews have either focused on a sin-
gle type of psychological intervention technique [4, 7–16] or 
several types of psychological interventions but contrasted 
between intervention types in the analysis [17–19], or mixed 
interventions without contrasting between different types 
of interventions in the synthesis [20]. Another core charac-
teristic of prior reviews is to either investigate only athlete 
samples [18, 19] or include samples with a wide range of 
performance levels, including non-athletes [7–10, 12–16]. 
Another characteristic has been to either put the emphasis 
on actual sport performance outcomes [13, 14, 17–19] or 
instead include a wide range of outcome types that are not 
directly related to performance behavior, such as cognitive 
performance tasks [4, 7–9]. When reviews synthesize differ-
ent types of psychological intervention techniques, samples, 
and outcome categories without dividing eligibility criteria 
(depending on the research question at hand) or by conduct-
ing proper subgroup analyses, only vague conclusions can be 
drawn. In general, the prior reviews mentioned above answer 
many important research questions for some of the inter-
twined fields of sport science, such as motor learning, per-
formance enhancement, and sport and exercise psychology. 

However, the research question about whether and which 
psychological interventions have an effect on actual sport 
performance in samples verified as athletes still needs to be 
addressed with further clarity. This systematic review there-
fore investigates a wide range of psychological interventions 
with potential effects on performance in athlete samples with 
a verified competitive level at a regional or university level 
and higher. Furthermore, we examine the characteristics and 
quality of this research.

2  Methods

2.1  Data Availability and Transparency Statement

A study protocol [21] was developed using the guidelines 
of the Preferred Reporting Items for Systematic review and 
Meta-Analysis Protocols (PRISMA-P) [22, 23] and pre-
registered in the PROSPERO database. The search strat-
egy (Online resource file 1) and a log of rejected studies 
(excluded full-text decisions according to PICO [Partici-
pants, Interventions, Comparator, and Outcome]; Online 
resource file 2) are available as supplementary information. 
Meta-analytic datasets and code are available online in the 
figshare repository [24]. We followed the PRISMA reporting 
guidelines for systematic reviews and meta-analyses for the 
final report [25, 26].

2.2  Literature Search Strategy

A literature search was conducted in February 2017 and 
replicated twice, in February 2019 and April 2022. The 
searches were performed in the following databases: 
MEDLINE (OVID), SPORTDiscus, PsycInfo, and Web 
of Science. The MeSH terms identified for search-
ing Medline (OVID) were adopted in accordance with 
corresponding vocabularies in PsycINFO and SPORT-
Discus. As SPORTDiscus is a database specialized in 
sports, it includes controlled terms for several rare sports. 
Those sports were included in the controlled vocabulary 
searches because of their exploding functionality. They 
were not specified in the free-text searches. Each search 
concept was complemented with relevant free-text terms. 
The free-text terms were, if appropriate, truncated and/
or combined with proximity operators. No language 
restriction was applied at the search stage. The searches 
were performed by librarians at the Karolinska Institutet 
University Library in collaboration with GR. The search 
strategies are available inOnline resource file 1. Addi-
tional hand-search procedures were applied. Reference 
lists of included studies and references citing included 
studies (in Web of Science) were screened for eligibility. 
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Furthermore, other reviews and meta-analyses related 
to sport psychology were also screened for additional 
studies.

2.3  Eligibility Assessment and Data Extraction 
Procedures

Through the screening process, two authors conducted 
all assessments independently. There were three pairs of 
assessors: GR-SA, GR-MJF, and GR-TL. Disagreements 
at the title/abstract level were decided by a third assessor 
in another pair of assessors. Eligibility coding, risk of bias 
ratings, and data extraction were conducted by two authors 
independently with two pairs of assessors: GR-SA and GR-
MJF. Disagreements over the full-text eligibility coding, 
data extraction, or risk of bias ratings were solved through 
discussions with the third assessor in the other pair of asses-
sors (SA or MJF). See Fig. 1 for the PRISMA flow diagram 
of the eligibility process. A log of rejected studies with 
decisions on excluded full-text assessments can be found in 
Online resource file 2.

2.4  Criteria for Inclusion in the Systematic Review

Only studies written in English and published in scientific 
journals were considered for inclusion. Gray literature, con-
ference papers, and dissertations were not considered. Eligi-
bility criteria were defined using the PICO format [27] and 
described below.

2.4.1  Participants

Athletes eligible for inclusion were currently competing at 
a regional or university level or higher. Sufficient informa-
tion regarding the performance context had to be stated in 
the report to verify the current level of performance. All 
sports were considered. Recreational, novice, junior/youth 
level athletes, and athletes competing on a local level were 
excluded. If samples were recruited from a competition (e.g., 
regional level) in which ineligible participants could take 
part (e.g., recreational participants in a marathon), additional 
information regarding the sample had to be described to be 
considered.

2.4.2  Designs

All group designs, both within-group and between-group 
(non-randomized and randomized) studies, were eligible for 
inclusion in the systematic review. For a study to be included 
in a meta-analysis, additional criteria were used (see 
Sect. 2.6). Single-case research designs were not included.

2.4.3  Psychological Interventions

Several psychological intervention techniques were included. 
However, for an intervention to be considered psychologi-
cal, it had to be a method in which the independent variable 
primarily consisted of a psychological or psychotherapeutic 
focus. Methods in which the independent variable primarily 
consists of or directly focuses on technical, instructional, 
tactical, and biological target factors were not considered. 
The eligibility criterion was defined in this way to ensure 
that the investigated intervention effects were not due to, for 
example, the technical implication of a movement execution 
instruction. Therefore, interventions such as biofeedback/
neurofeedback, attentional strategies and instructional self-
talk with a sole technical focus on movement execution, 
quiet eye training, and the restricted environmental stimula-
tion technique were not considered in this systematic review.

2.4.4  Outcomes

Only studies using a quantitative measure of sport perfor-
mance were eligible. Both objective performance and subjec-
tive ratings of performance were considered. Objective out-
comes had to be a result or a direct measure of performance 
of the studied sport. Indirect performance was not consid-
ered. Examples of indirect performance are performance-
related measures (e.g., VO2max for an endurance athlete) and 
other performance correlated measures (e.g., psychological 
constructs) that are not the performance itself (which for 
the endurance athlete could, e.g., be the completion time 
of an endurance activity). Additionally, for measures to be 
considered a direct measure of performance, they had to be a 
primary concern for the studied sport (e.g., endurance could 
be considered direct performance only in endurance sports). 
Subjective ratings of performance were either self-rated or 
by an external person (e.g., coach or expert rated). Subjec-
tive ratings had to originate from performances. Ratings of 
general athletic abilities (e.g., concentration skills, handling 
of emotions) were not considered. Other outcome measures 
in the included studies in addition to performance were not 
extracted to avoid a skewed representation of such measures 
as studies containing only non-performance or indirect per-
formance outcomes were excluded.

2.5  Risk of Bias Assessment

A risk of bias instrument adapted to psychological inter-
vention research was developed. The primary aim for the 
item selection was the assessment of internal validity aspects 
rather than a full quality of trial assessment. Furthermore, 
the instrument was composed to enable the assessment of a 
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range of group designs. Initially, other risk of bias or quality 
assessment tools, both general or traditionally used in medi-
cal research [28–31] and adapted versions to psychology/
psychotherapy research [32–35], were screened and served 
as an item pool. GR compiled and selected items referring 
to internal validity issues. Additional items were considered 
and discussed among the study authors. A final selection of 
12 items was chosen. The score range is zero to − 13, and a 
lower value indicates a higher risk of bias. All items of the 
instrument with the risk of bias assessments of the meta-
analysed studies are presented in Table 1. The risk of bias 
assessments for the other studies in the systematic review 
can be found in Online resource file 3.

2.6  Inclusion Criteria in a Meta‑analysis

All eligible studies in the systematic review were assessed 
for inclusion in a meta-analysis. For studies to be included 
in the same meta-analysis, the following characteristics of 
studies were considered:

• Similarity of psychological interventions and techniques.
• Similarity of comparator across studies.
• Comparable experimental design across studies 

(between-group comparisons vs counterbalanced within-
group comparisons of two active experimental condi-
tions).

• Sufficient study data were available to enable effect size 
calculation. Attempts were made to contact study authors 
for additional data if necessary to enable inclusion in 
a meta-analysis. Estimates of missing standard devia-
tions were calculated when sufficient information was 
provided [36].

2.7  Statistical Analysis

Analyses were conducted in the statistical software R (ver-
sion 4.1.1) using the metafor (version 3.8–1) [37] and 
clubSandwich [38] packages. A multilevel meta-analysis 
(MLMA) framework [39] with cluster robust variance esti-
mation (RVE) was used when studies included more than 

Fig. 1  PRISMA (Preferred Reporting Items for Systematic reviews 
and Meta-Analyses) flow chart of the eligibility process [25]. aSome 
reports (publications) included more than one study, therefore the 

number of studies exceeds the number of reports. PICO Participants, 
Interventions, Comparator, and Outcome
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one performance outcome to handle dependency among 
effects, with an adjustment for small samples [40, 41]. 
Effect sizes were clustered within studies, and there was no 
information about sampling correlation; therefore, constant 
sampling correlation was assumed [40]. r = 0.5 was used 
for all MLMA, and sensitivity analyses were conducted 
with varying levels of r. A meta-analysis either included 
only parallel-group designs (inter-individual comparisons 
at post-experiment) or counterbalanced crossover designs 
(intra-individual comparisons between active experimental 
conditions that assume no carry-over effects between con-
ditions). In meta-analyses I (psychological skills training 

[PST] vs control), II (mindfulness- and acceptance-based 
[MA] approaches vs control), and III (imagery vs control) 
consisting of parallel-group studies only, random-effects 
models were used to calculate the standardized mean differ-
ence (SMD) [42]. In meta-analyses IV (attentional strategies, 
external vs internal) and V (regulatory focus instructions, 
promotion vs prevention) consisting of counterbalanced 
crossover designs, random-effects models were used to cal-
culate the standardized mean change (SMC) using change 
score standardization [43]. When the repeated-measures 
correlation was not known in the SMC analyses, r = 0.5 was 
used with accompanying sensitivity analyses. All primary 

Table 1  Risk of bias assessment of meta-analysed studies
Meta-
analysis

Study Item1 Item2 Item3 Item4a Item4b Item5a Item5b Item6 Item7a Item7b Item8 Item9 Risk of bias 
score (0 to -
13) 

I. PST vs. 
Control 

Barnicle & 
Burton [71] 

0 -1 -1 0 -1 0 0 -1 -1 -1 -1 0 -7

Blakeslee & 
Goff [75] 

0 0 -1 0 0 0 0 -1 -1 -1 0 0 -4

Curry & 
Maniar [72] 

0 -1 -1 -1 -1 0 -1 -1 -1 0 -1 0 -8

Groslambert 
et al. [76] 

0 0 -1 0 0 0 0 -1 -1 -1 -1 0 -5

Kress et al. 
[77]

0 0 -1 0 0 0 0 -1 -1 -1 -1 -1 -6

Lohr & 
Scogin [73] 

0 -1 -1 0 0 0 0 -1 -1 0 -1 0 -5

Thelwell & 
Maynard 
[74] 

0 -1 -1 0 0 0 -1 -1 0 0 -1 0 -5 

II. MA vs. 
Control

Glass et al. 
[63]

0 0 -1 0 0 0 0 -1 -1 0 -1 0 -4

John et al. 
[61] 

0 0 -1 0 -1 0 0 -1 -1 0 -1 -1 -6

Jones et al. 
[79] 

0 0 -1 0 0 0 0 -1 -1 0 -1 0 -4 

Ruiz & 
Luciano 
[62]

0 -1 -1 0 0 0 0 0 0 0 -1 0 -3

Solberg et 
al. [78] 

0 0 -1 0 0 0 0 -1 0 0 -1 -1 -4

Zadeh et al. 
[64] 

0 0 -1 0 -1 -1 -1 -1 0 0 -1 -1 -7

III. Imagery 
vs. Control 

Fontani et 
al. [65] 

0 -1 -1 0 -1 0 0 -1 -1 -1 -1 -1 -8 

Lu et al. 
[66]

0 -1 -1 0 0 0 0 0 0 0 0 0 -2

Rhodes et 
al. [82] 

0 0 -1 0 -1 0 0 -1 -1 -1 -1 0 -6

Robin et al. 
[81] 

0 0 -1 0 -1 0 0 0 0 0 -1 0 -3

Seif-Barghi 
et al. [80]

0 0 -1 0 0 0 0 0 -1 0 -1 -1 -4 

IV.
Attentional: 
external vs. 
internal

Castaneda 
& Gray [85] 

0 -1 -1 0 0 0 0 0 -1 -1 -1 0 -5

Gray [86] 0 -1 -1 0 0 0 0 0 -1 -1 -1 0 -5

Koedijker et 
al. [87]

0 -1 -1 0 0 0 0 0 -1 -1 -1 0 -5 

Neumann & 
Thomas 
[67] 

0 -1 -1 0 0 0 0 0 -1 -1 -1 0 -5 

V. 
Regulatory 
focus 
instructions: 
prevention 
vs. 
promotion 

Kacperski & 
Kutzner 
[90] 

0 -1 -1 0 -1 0 0 -1 -1 0 -1 -1 -7 

Vogel & 
Genschow 
[91] 

0 -1 -1 0 -1 0 0 -1 -1 -1 -1 0 -7 

Wegner et 
al. [89]

0 0 -1 0 -1 0 0 0 0 0 -1 -1 -4

Item 1: Is there a control group? (yes = 0, no =  − 2); Item 2: Is randomization conducted? (yes = 0, no =  − 1); Item 3: Study protocol registered 
a priori? (yes = 0, no =  − 1); Item 4a: Is the intervention protocol and procedure clearly described? (yes = 0, no =  − 1); Item 4b: Is intervention 
adherence investigated or a manipulation check conducted? (yes = 0, no =  − 1); Item 5a: An adequate primary outcome measure with acceptable 
psychometric qualities? (yes = 0, no =  − 1, if other measure than a psychometric instrument is adequately used as primary outcome = 0); Item 
5b: Blinded outcome assessors? (yes = 0, no =  − 1, if not applicable to design = 0); Item 6: Clearly defined pre-specified primary outcome OR 
adjusted p-values for multiple testing? (yes = 0, no =  − 1); Item 7a: Intention-to-treat analysis? (yes = 0, no =  − 1); Item 7b: Reporting drop-outs? 
(yes = 0, no =  − 1); Item 8: Conducted interim analysis to detect deterioration OR investigated side effects? (yes = 0, no =  − 1); Item 9: Are effect 
sizes calculated OR a measure of clinical significance used for the primary outcome? (yes = 0, no =  − 1); green = yes/criterion fulfilled; red = no/
criterion not fulfilled
MA mindfulness- and acceptance-based approaches, PST psychological skills training
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studies in meta-analysis IV (attentional strategies, external 
vs internal) had one performance outcome measure; there-
fore, a univariate random-effects model was conducted. An 
MLMA framework was used for all other syntheses (I, II, III, 
and V). If primary studies included several related experi-
mental conditions (e.g., two variants of external attention 
conditions) that were eligible for the same synthesis, then 
conditions were combined [36].

Statistical heterogeneity was examined with I2 statistics. 
In the MLMA models, the variance of both within-study 
and between-study heterogeneity was calculated. Publica-
tion bias was investigated through a test of excess statistical 
significance (TESS) and the proportion of statistical signifi-
cance test (PSST). Z scores larger than 1.654 in either the 
TESS or PSST tests were interpreted as evidence for excess 
significance bias in the model [44]. An adapted version of 
Egger’s regression was also conducted to test for funnel 
plot asymmetry [45, 46]. A modified measure of precision 
was used as a predictor to remove artifactual correlations 
between effect sizes and their related standard errors [46, 
47]. A visual inspection of funnel plots was also conducted.

Cohen’s [48] rule of thumb for effect-size magnitude cate-
gorization was used (small, 0.20–0.50; moderate, 0.50–0.80; 
large, > 0.80). Moderators were not investigated in any meta-
analysis because of the risk of misleading results with fewer 
than ten studies [49]. Each sensitivity analysis commenced 
from the main results of the meta-analysis; studies were 
never subsequently removed. Datasets and code can be found 
online in the figshare repository [24].

3  Results

First, the overall findings of the systematic review are 
described. Then, each meta-analysis is presented separately. 
Thirty-seven effects from 25 studies (kstudies = 25, jeffects = 37) 
distributed over five meta-analyses were synthesizable. For 
the meta-analysed studies, risk of bias ratings are found in 
Table 1, and study information is presented in Table 2.

3.1  Systematic Review Results

A total of 111 studies from 104 reports met the eligibility 
criteria to be included in the systematic review (see Fig. 1). 
The performance levels of the samples were university 
athletes (54 of 111, 48.65%), regional athletes (15 of 111, 
13.51%), county athletes (4 of 111, 3.6%), state athletes (2 
of 91, 2.2%), provincial athletes (1 of 111, 0.9%), national 
athletes (17 of 111, 15.32%), international athletes (3 of 111, 
2.7%), and samples with mixed performance levels (14 of 
111, 12.61%). Research designs were uncontrolled trials 
(12 of 111, 10.81%), within-group time series designs (4 of 
111, 3.6%), counterbalanced crossover designs (32 of 111, 

28.83%), non-randomized controlled parallel-group designs 
(25 of 111, 22.52%), and randomized controlled parallel-
group designs [RCTs] (37 of 111, 33.33%). Regarding per-
formance outcomes, studies utilized only objective perfor-
mance (88 of 111, 79.28%), only subjective performance (11 
of 111, 9.91%), or a combination of subjective and objective 
performance outcomes (12 of 111, 10.81%). The mean risk 
of bias rating score was − 5.69 (range − 2 to − 11). For fur-
ther details, study information of studies included in the sys-
tematic review is presented in Online resource file 4 (except 
for the meta-analysed studies that are presented in Table 2).

3.2  Meta‑Analysis I: PST (Multimodal) Versus 
Control

3.2.1  Included Primary Studies and Comparator

Studies that compared multimodal PST interventions with 
no-intervention controls were synthesized. Psychological 
skills training is an umbrella term for psychological tech-
niques that aim to control or change mental states to enhance 
performance [50]. Psychological skills training is rooted in 
the 1950–1970s cognitive and behavioral methods, with 
interventions such as imagery/visualization, goal setting, 
attentional/concentration techniques, self-talk, and relaxa-
tion, to target mental preparation, arousal, or self-regulation 
to enhance performance [51]. In the current meta-analysis, 
multimodal PST packages consisted of two or more PST 
techniques, for example, imagery, relaxation, goal setting, 
self-talk, and attentional strategies. All included studies were 
parallel-group designs (k = 7, j = 11), and a random-effects 
MLMA with RVE was conducted.

3.2.2  Results

The estimated overall effect size for PST interventions 
compared with controls was significant, Hedges’ g = 0.83 
(95% confidence interval [CI] 0.21–1.45, standard error 
[SE] = 0.25, t = 3.36, p = 0.017), in favor of PST. A forest 
plot is presented in Fig. 2. Overall heterogeneity was sub-
stantial (I2 = 70.39%), of which all 70.39% of the variance 
was estimated to be due to within-study heterogeneity and 
none due to between-study heterogeneity. No indication of 
publication bias was found. Both the TESS (− 0.37) and the 
PSST (0.17) were non-significant. Furthermore, the funnel 
plot was visually inspected for asymmetry (Fig. 3), and the 
relationship between the effect size estimate and precision 
was not significant (t =  − 0.19, p = 0.853).

3.2.3  Sensitivity Analyses

Removing non-randomized trials: when removing non-rand-
omized trials, the remaining RCTs (k = 3, j = 5) demonstrated 



353Effects of Psychological Interventions to Enhance Athletic Performance

Ta
bl

e 
2 

 S
tu

dy
 in

fo
rm

at
io

n 
fo

r m
et

a-
an

al
ys

ed
 st

ud
ie

s

M
et

a-
an

al
ys

is
St

ud
y

Sp
or

t a
nd

 sa
m

pl
e

Le
ve

l o
f p

er
fo

r-
m

an
ce

Ps
yc

ho
lo

gi
ca

l 
in

te
rv

en
tio

n
In

te
rv

en
tio

n 
du

ra
-

tio
n

D
es

ig
n

Pe
rfo

rm
an

ce
 

ou
tc

om
e

O
th

er
 o

ut
co

m
es

I. 
PS

T 
vs

 c
on

tro
l

B
ar

ni
cl

e 
an

d 
B

ur
-

to
n 

[7
1]

So
cc

er
; f

em
al

e;
 

N
 =

 19
; a

ge
 n

r
U

ni
ve

rs
ity

PS
T 

pr
og

ra
m

 w
ith

 
fo

cu
s o

n 
so

ur
ce

s 
of

 e
nj

oy
m

en
t 

(g
oa

l s
et

tin
g,

 
re

la
xa

tio
n,

 se
lf-

ta
lk

)

Tw
el

ve
 4

5-
m

in
 se

s-
si

on
s (

to
ta

l t
im

e 
ap

pr
ox

im
at

el
y 

9 
h)

C
on

tro
lle

d 
tri

al
So

cc
er

 g
oa

ls
 a

nd
 

as
si

sts
 (O

)
So

ur
ce

s o
f E

nj
oy

-
m

en
t i

n 
Yo

ut
h 

Sp
or

t Q
ue

sti
on

na
ire

 
(S

EY
SQ

); 
C

om
pe

ti-
tiv

e 
M

ot
iv

at
io

na
l 

St
yl

e 
Q

ue
sti

on
na

ire
 

(C
M

SQ
); 

Sp
or

t 
A

nx
ie

ty
 S

ca
le

 
(S

A
S-

2)
; S

po
rt 

C
on

fid
en

ce
 In

ve
n-

to
ry

 (S
C

I)
, T

es
t o

f 
Pe

rfo
rm

an
ce

 S
tra

te
-

gi
es

-2
 (T

O
PS

-2
P)

B
la

ke
sl

ee
 a

nd
 G

off
 

[7
5]

Eq
ue

str
ia

n 
sp

or
t; 

fe
m

al
e;

 N
 =

 17
; 

m
ea

n 
ag

e 
19

.4
1 

ye
ar

s

U
ni

ve
rs

ity
PS

T 
pr

og
ra

m
 

(r
el

ax
at

io
n,

 
im

ag
er

y,
 g

oa
l s

et
-

tin
g,

 se
lf-

ta
lk

)

O
ne

 in
iti

al
 2

-h
 

se
ss

io
n 

an
d 

th
en

 
w

ee
kl

y 
30

-m
in

 
se

ss
io

ns
 fo

r t
hr

ee
 

w
ee

ks
 (t

ot
al

 ti
m

e 
3.

5 
h)

RC
T 

Fl
at

 p
er

fo
rm

an
ce

 
sc

or
es

 b
y 

co
m

-
pe

tit
io

n 
ju

dg
es

 
(O

)a ; f
en

ce
s p

er
-

fo
rm

an
ce

 sc
or

es
 

by
 c

om
pe

tit
io

n 
ju

dg
es

 (O
)b

C
re

di
bi

lit
y 

qu
es

tio
ns

 
(in

cl
ud

in
g 

as
ki

ng
 

fo
r a

dv
er

se
 e

ffe
ct

s)

C
ur

ry
 a

nd
 M

an
ia

r 
[7

2]
Va

rio
us

 sp
or

ts
 

(ty
pe

 o
f s

po
rts

 
no

t s
pe

ci
fie

d)
; 

se
x 

nr
; N

 =
 16

8;
 

ag
e 

 nr
c

U
ni

ve
rs

ity
C

og
ni

tiv
e 

an
d 

be
ha

vi
or

al
 

ac
ad

em
ic

 c
ou

rs
e 

in
 p

er
fo

rm
an

ce
 

en
ha

nc
em

en
t 

(a
pp

lie
d 

str
at

e-
gi

es
 fo

r: 
ar

ou
sa

l/
aff

ec
t c

on
tro

l, 
id

en
tif

yi
ng

 
pu

rp
os

e,
 g

oa
l 

se
tti

ng
, i

m
ag

er
y,

 
sp

or
t c

on
fid

en
ce

, 
tru

st,
 fl

ow
, s

po
rt 

nu
tri

tio
n,

 o
n-

/
off

-fi
el

d 
pr

ob
le

m
 

so
lv

in
g,

 se
lf-

es
te

em
, l

ife
 sk

ill
 

ed
uc

at
io

n 
on

 
ea

tin
g 

di
so

rd
er

s 
an

d 
dr

ug
/a

lc
oh

ol
 

ab
us

e)

A
 1

5-
w

ee
k 

pe
ak

 
pe

rfo
rm

an
ce

 
co

ur
se

 w
ith

 a
 

ho
m

ew
or

k 
w

or
k-

bo
ok

 o
f e

ig
ht

 
as

si
gn

m
en

ts
 (t

ot
al

 
tim

e 
30

 h
)

C
on

tro
lle

d 
tri

al
C

oa
ch

-r
at

ed
 p

er
-

fo
rm

an
ce

 (S
)

O
th

er
 c

oa
ch

-r
at

ed
 

pa
ra

m
et

er
s;

 h
om

e-
w

or
k 

da
ta

; h
op

e 
sc

al
e;

 se
lf-

es
te

em
 

sc
al

e;
 sp

or
t c

on
fi-

de
nc

e 
in

ve
nt

or
y



354 G. Reinebo et al.

Ta
bl

e 
2 

 (c
on

tin
ue

d)

M
et

a-
an

al
ys

is
St

ud
y

Sp
or

t a
nd

 sa
m

pl
e

Le
ve

l o
f p

er
fo

r-
m

an
ce

Ps
yc

ho
lo

gi
ca

l 
in

te
rv

en
tio

n
In

te
rv

en
tio

n 
du

ra
-

tio
n

D
es

ig
n

Pe
rfo

rm
an

ce
 

ou
tc

om
e

O
th

er
 o

ut
co

m
es

G
ro

sl
am

be
rt 

et
 a

l. 
[7

6]
B

ia
th

lo
n;

 m
al

e 
an

d 
fe

m
al

e;
 

N
 =

 16
; m

ea
n 

ag
e 

21
.5

 y
ea

rs

In
te

rn
at

io
na

l
Im

ag
er

y +
 au

to
-

ge
ni

c 
tra

in
in

g
Tw

o 
30

-m
in

 se
s-

si
on

s/
w

ee
k 

du
r-

in
g 

6 
w

ee
ks

 (t
ot

al
 

tim
e 

12
 h

)

RC
T 

B
ia

th
lo

n 
sh

oo
tin

g 
pe

rfo
rm

an
ce

 
(O

)a ; s
ho

ot
in

g 
tre

m
or

 (O
)b

H
ea

rt 
ra

te

K
re

ss
 e

t a
l. 

[7
7]

C
yc

lin
g;

 m
al

e;
 

N
 =

 11
; m

ea
n 

ag
e 

28
.8

 y
ea

rs

Re
gi

on
al

St
re

ss
 in

oc
ul

at
io

n 
tra

in
in

g
1-

h 
se

m
in

ar
 o

f 
str

es
s i

no
cu

la
tio

n 
tra

in
in

g 
fo

llo
w

ed
 

by
 a

 w
ee

k 
of

 
pa

rti
ci

pa
nt

s p
ra

c-
tic

in
g 

th
e 

sk
ill

s 
on

 th
ei

r o
w

n

RC
T 

C
yc

lin
g 

pe
rfo

r-
m

an
ce

 ti
m

es
 

(e
rg

om
et

er
 

cy
cl

e)
 (O

)

B
lo

od
 la

ct
at

e 
le

ve
l

Lo
hr

 a
nd

 S
co

gi
n 

[7
3]

C
ro

ss
-c

ou
nt

ry
, 

ba
sk

et
ba

ll,
 tr

ac
k 

an
d 

fie
ld

, g
ol

f, 
gy

m
na

sti
cs

, 
te

nn
is

, d
iv

in
g;

 
m

al
e 

an
d 

fe
m

al
e;

 
N

 =
 47

; m
ea

n 
ag

e 
20

.3
5 

ye
ar

s

U
ni

ve
rs

ity
V

M
B

R
 (s

el
f-

ad
m

in
ist

er
ed

)
A

n 
18

-d
ay

 tr
ai

n-
in

g 
pr

og
ra

m
 

en
co

ur
ag

ed
 to

 
be

 c
om

pl
et

ed
 in

 
4 

w
ee

ks
: a

th
le

te
s 

re
ce

iv
ed

 m
at

er
ia

l 
in

 th
e 

fo
rm

 o
f a

 
42

-p
ag

e 
tra

in
in

g 
m

an
ua

l, 
re

la
xa

-
tio

n 
au

di
ot

ap
e,

 
an

d 
a 

vi
su

al
iz

a-
tio

n 
vi

de
ot

ap
e

C
on

tro
lle

d 
tri

al
O

bj
ec

tiv
e 

pe
rfo

r-
m

an
ce

: t
im

es
 

in
 c

om
pe

tit
io

n 
(c

ro
ss

-c
ou

nt
ry

), 
sh

oo
tin

g 
pe

rfo
r-

m
an

ce
 in

 p
ra

c-
tic

e 
(b

as
ke

tb
al

l),
 

te
am

 st
at

ist
ic

s 
of

 “
ni

ne
 h

ol
e 

av
er

ag
e”

 (g
ol

f)
, 

st
at

ist
ic

s f
ro

m
 

pr
ac

tic
e 

(tr
ac

k 
an

d 
fie

ld
), 

se
rv

e 
pe

rfo
r-

m
an

ce
 (t

en
ni

s)
, 

st
at

ist
ic

s f
ro

m
 

co
m

pe
tit

io
n 

(g
ym

na
sti

cs
 

an
d 

di
vi

ng
). 

Su
bj

ec
tiv

e 
pe

rfo
rm

an
ce

: 
co

ac
h-

ra
te

d 
 pe

rfo
rm

an
ce

a , 
se

lf-
ra

te
d 

 pe
rfo

rm
an

ce
b

Sp
or

t C
om

pe
ti-

tio
n 

A
nx

ie
ty

 T
es

t 
(S

CA
T)

; v
is

ua
l 

im
ag

er
y 

qu
es

tio
n-

na
ire

 (i
m

ag
er

y 
ab

ili
ty

)



355Effects of Psychological Interventions to Enhance Athletic Performance

Ta
bl

e 
2 

 (c
on

tin
ue

d)

M
et

a-
an

al
ys

is
St

ud
y

Sp
or

t a
nd

 sa
m

pl
e

Le
ve

l o
f p

er
fo

r-
m

an
ce

Ps
yc

ho
lo

gi
ca

l 
in

te
rv

en
tio

n
In

te
rv

en
tio

n 
du

ra
-

tio
n

D
es

ig
n

Pe
rfo

rm
an

ce
 

ou
tc

om
e

O
th

er
 o

ut
co

m
es

Th
el

w
el

l a
nd

 M
ay

-
na

rd
 [7

4]
C

ric
ke

t; 
m

al
e;

 
N

 =
 16

; m
ea

n 
ag

e 
20

.9
 y

ea
rs

C
ou

nt
y/

re
gi

on
al

PS
T 

pr
og

ra
m

 (g
oa

l 
se

tti
ng

, a
ct

iv
a-

tio
n 

re
gu

la
tio

n 
str

at
eg

ie
s, 

se
lf-

ta
lk

, r
el

ax
at

io
n,

 
im

ag
er

y,
 c

on
ce

n-
tra

tio
n)

Tw
el

ve
 w

ee
kl

y 
se

s-
si

on
s o

f 1
 h

 (t
ot

al
 

tim
e 

12
 h

)

C
on

tro
lle

d 
tri

al
Fo

r b
at

te
rs

, r
un

s 
sc

or
ed

, f
or

 
bo

w
le

rs
, n

um
be

r 
of

 w
ic

ke
ts

 ta
ke

n 
in

 a
n 

in
ni

ng
s 

(O
)a ; c

oa
ch

-
ra

te
d 

pe
rfo

r-
m

an
ce

 (S
)b

C
re

di
bi

lit
y 

qu
es

-
tio

ns
; q

ua
lit

at
iv

e 
da

ta
 (i

nt
er

vi
ew

s)
; 

m
od

ifi
ed

 v
er

si
on

 o
f 

th
e 

M
en

ta
l S

ki
lls

 
Q

ue
sti

on
na

ire
 (m

en
-

ta
l s

ki
lls

 u
se

)

II
. M

A
 v

s c
on

tro
l

G
la

ss
 e

t a
l. 

[6
3]

Va
rio

us
 sp

or
ts

; 
m

al
e 

an
d 

fe
m

al
e;

 
N

 =
 57

; m
ea

n 
ag

e 
19

.3
2 

ye
ar

s

U
ni

ve
rs

ity
M

in
df

ul
ne

ss
 sp

or
t 

pe
rfo

rm
an

ce
 

en
ha

nc
em

en
t

Si
x 

w
ee

kl
y 

se
ss

io
ns

 
of

 7
5 

m
in

 (t
ot

al
 

tim
e 

7.
5 

h)

RC
T 

C
oa

ch
 ra

tin
g 

of
 

ov
er

al
l p

er
fo

r-
m

an
ce

 (S
)a ; s

el
f-

ra
tin

g 
of

 o
ve

ra
ll 

pe
rfo

rm
an

ce
 

(S
)b

D
ep

re
ss

io
n,

 A
nx

ie
ty

, 
St

re
ss

 S
ca

le
 (D

A
SS

-
21

); 
Sa

tis
fa

ct
io

n 
w

ith
 L

ife
 S

ca
le

 
(S

W
LS

); 
Fi

ve
 

Fa
ce

t o
f M

in
df

ul
-

ne
ss

 Q
ue

sti
on

na
ire

 
(F

FM
Q

); 
A

cc
ep

t-
an

ce
 a

nd
 A

ct
io

n 
Q

ue
sti

on
na

ire
-I

I 
(A

A
Q

-I
I)

; D
is

po
si

-
tio

na
l F

lo
w

 S
ca

le
-2

 
(D

FS
-2

); 
Sp

or
t 

A
nx

ie
ty

 S
ca

le
; 

Sp
or

t R
at

in
g 

Fo
rm

 
(S

R
F)

; C
oa

ch
’s

 
R

at
in

g 
Fo

rm
 

(C
R

F)
; m

in
df

ul
ne

ss
 

pr
ac

tic
e 

lo
g 

an
d 

en
jo

ym
en

t r
at

in
g

Jo
hn

 e
t a

l. 
[6

1]
Sh

oo
tin

g;
 m

al
e;

 
N

 =
 11

0;
 m

ea
n 

ag
e 

29
.5

 y
ea

rs

N
at

io
na

l
M

in
df

ul
ne

ss
 m

ed
i-

ta
tio

n 
th

er
ap

y
20

-m
in

 se
ss

io
ns

 si
x 

tim
es

/w
ee

k 
fo

r 
4 

w
ee

ks
 (t

ot
al

 o
f 

24
 se

ss
io

ns
; t

ot
al

 
tim

e 
8 

h)

RC
T 

Sh
oo

tin
g 

pe
rfo

r-
m

an
ce

 (O
)

Sa
liv

ar
y 

co
rti

so
l a

s 
a 

m
ea

su
re

 o
f p

re
-

co
m

pe
tit

io
n 

an
xi

et
y



356 G. Reinebo et al.

Ta
bl

e 
2 

 (c
on

tin
ue

d)

M
et

a-
an

al
ys

is
St

ud
y

Sp
or

t a
nd

 sa
m

pl
e

Le
ve

l o
f p

er
fo

r-
m

an
ce

Ps
yc

ho
lo

gi
ca

l 
in

te
rv

en
tio

n
In

te
rv

en
tio

n 
du

ra
-

tio
n

D
es

ig
n

Pe
rfo

rm
an

ce
 

ou
tc

om
e

O
th

er
 o

ut
co

m
es

Jo
ne

s e
t a

l. 
[7

9]
Ro

w
in

g;
 fe

m
al

e;
 

N
 =

 27
; a

ge
 ra

ng
e 

18
–2

3 
ye

ar
s

U
ni

ve
rs

ity
M

in
df

ul
ne

ss
-b

as
ed

 
str

es
s r

ed
uc

tio
n

Si
x 

75
-m

in
 

se
ss

io
ns

 o
ve

r 
6 

w
ee

ks
 (i

nt
er

-
ve

nt
io

n 
co

nt
in

-
ue

d 
fo

r 2
 m

or
e 

se
ss

io
ns

 a
fte

r 
po

st-
as

se
ss

m
en

t 
of

 e
rg

om
et

er
 

pe
rfo

rm
an

ce
)

RC
T 

Er
go

m
et

er
 ro

w
in

g 
tim

e 
(O

)
A

th
le

tic
 C

op
in

g 
Sk

ill
s 

In
ve

nt
or

y-
28

; B
ec

k 
A

nx
ie

ty
 In

ve
nt

or
y;

 
B

ec
k 

D
ep

re
s-

si
on

 In
ve

nt
or

y-
II

; 
Ep

w
or

th
 S

le
ep

in
es

s 
Sc

al
e;

 F
iv

e 
Fa

ce
t 

M
in

df
ul

ne
ss

 Q
ue

s-
tio

nn
ai

re
; P

er
ce

iv
ed

 
St

re
ss

 S
ca

le
; P

itt
s-

bu
rg

 S
le

ep
 Q

ua
lit

y 
In

de
x;

 R
um

in
at

iv
e 

Re
sp

on
se

s S
ca

le
; 

Sc
al

es
 o

f P
sy

ch
o-

lo
gi

ca
l W

el
l-B

ei
ng

; 
ob

je
ct

iv
e 

sl
ee

p 
m

ea
su

re
s v

ia
 a

ct
i-

gr
ap

h
Ru

iz
 a

nd
 L

uc
ia

no
 

[6
2]

C
he

ss
; m

al
e;

 
N

 =
 10

; a
ge

 ra
ng

e 
23

–5
0 

ye
ar

s

In
te

rn
at

io
na

l
A

cc
ep

ta
nc

e 
an

d 
co

m
m

itm
en

t 
th

er
ap

y

2–
3 

se
ss

io
ns

 (4
 h

 
to

ta
l f

or
 a

ll)
C

on
tro

lle
d 

tri
al

El
o 

ra
tin

g 
of

 
ch

es
s p

er
fo

r-
m

an
ce

 (O
)

A
cc

ep
ta

nc
e 

an
d 

A
ct

io
n 

Q
ue

sti
on

-
na

ire
–I

I (
A

A
Q

–I
I)

; 
C

he
ss

 C
ou

nt
er

pr
o-

du
ct

iv
e 

re
ac

tio
ns

 
Q

ue
sti

on
na

ire
 

(C
C

R
Q

); 
ra

tin
g 

of
 

be
lie

va
bi

lit
y 

an
d 

in
te

rfe
re

nc
e 

of
 

pr
iv

at
e 

ev
en

ts
So

lb
er

g 
et

 a
l. 

[7
8]

Sh
oo

tin
g;

 m
al

e 
an

d 
fe

m
al

e;
 

N
 =

 25
; a

ge
 ra

ng
e 

18
–4

6 
ye

ar
s

Re
gi

on
al

M
ed

ita
tio

n 
(A

C
EM

 
m

ed
ita

tio
n)

Se
ve

n 
w

ee
kl

y 
se

s-
si

on
s, 

an
d 

al
so

 
en

co
ur

ag
ed

 to
 

ho
m

e 
pr

ac
tic

e 
fo

r 
30

 m
in

 d
ai

ly
 d

ur
-

in
g 

th
e 

in
te

rv
en

-
tio

n

RC
T 

Sh
oo

tin
g 

pe
rfo

r-
m

an
ce

 sc
or

es
, 

in
 c

om
pe

tit
io

n 
(O

)a  a
nd

 in
 te

st 
sh

oo
tin

g 
(O

)b

C
or

re
la

tio
n 

be
tw

ee
n 

se
lf-

re
po

rte
d 

te
ns

io
n 

an
d 

te
st 

sh
oo

tin
g 

pe
rfo

rm
an

ce

Za
de

h 
et

 a
l. 

[6
4]

So
cc

er
; m

al
e;

 
N

 =
 44

; m
ea

n 
ag

e 
24

.1
5 

ye
ar

s

Pr
ov

in
ci

al
M

in
df

ul
ne

ss
 

ac
ce

pt
an

ce
 

co
m

m
itm

en
t 

ap
pr

oa
ch

Se
ve

n 
w

ee
kl

y 
45

 m
in

 se
ss

io
ns

 
(to

ta
l t

im
e 

5 
h 

15
 m

in
) +

 au
di

o 
m

in
df

ul
ne

ss
 

ex
er

ci
se

s 3
 d

ay
s 

a 
w

ee
k

RC
T 

C
oa

ch
 a

nd
 

ex
pe

rt 
ra

tin
gs

 
of

 in
di

vi
du

al
 

pe
rfo

rm
an

ce
 

(S
)a  a

nd
 te

am
 

pe
rfo

rm
an

ce
 

(S
)b

In
ju

ry
 o

cc
ur

re
nc

e 
an

d 
se

ve
rit

y;
 M

in
df

ul
 

Sp
or

t P
er

fo
rm

an
ce

 
Q

ue
sti

on
na

ire



357Effects of Psychological Interventions to Enhance Athletic Performance

Ta
bl

e 
2 

 (c
on

tin
ue

d)

M
et

a-
an

al
ys

is
St

ud
y

Sp
or

t a
nd

 sa
m

pl
e

Le
ve

l o
f p

er
fo

r-
m

an
ce

Ps
yc

ho
lo

gi
ca

l 
in

te
rv

en
tio

n
In

te
rv

en
tio

n 
du

ra
-

tio
n

D
es

ig
n

Pe
rfo

rm
an

ce
 

ou
tc

om
e

O
th

er
 o

ut
co

m
es

II
I. 

Im
ag

er
y 

vs
 

co
nt

ro
l

Fo
nt

an
i e

t a
l. 

[6
5]

K
ar

at
e;

 m
al

e;
 

N
 =

 30
; m

ea
n 

ag
e 

35
 y

ea
rs

N
at

io
na

l
Im

ag
er

y 
(m

ot
or

)
D

ai
ly

 im
ag

er
y 

tra
in

in
g 

fo
r 

16
 m

in
 (1

20
 

tri
al

s)
 d

ur
in

g 
30

 d
ay

s

C
on

tro
lle

d 
tri

al
 

(im
ag

er
y 

vs
 

ac
tio

n 
tra

in
ed

 
co

nt
ro

l v
s n

on
-

tra
in

ed
 c

on
tro

l)

St
ar

t r
ea

ct
io

n 
tim

e 
(O

)a ; i
m

pa
ct

 
re

ac
tio

n 
tim

e 
(O

)b

El
ec

tro
m

yo
gr

ap
hy

 
m

us
cl

e 
ac

tiv
at

io
n;

 
pu

nc
h 

po
w

er
 a

nd
 

str
en

gt
h;

 m
ov

e-
m

en
t-r

el
at

ed
 b

ra
in

 
m

ac
ro

po
te

nt
ia

ls
Lu

 e
t a

l. 
[6

6]
B

as
ke

tb
al

l; 
m

al
e 

an
d 

fe
m

al
e;

 
N

 =
 49

; m
ea

n 
ag

e 
20

.5
 y

ea
rs

U
ni

ve
rs

ity
Im

ag
er

y 
(P

ET
-

TL
EP

,  e
xt

er
na

le  
vs

  in
te

rn
al

e )

Pr
io

r t
o 

pe
rfo

r-
m

an
ce

C
on

tro
lle

d 
tri

al
 

(tw
o 

ex
pe

rim
en

-
ta

l c
on

di
tio

ns
 a

nd
 

on
e 

co
nt

ro
l)

B
as

ke
tb

al
l 3

-p
oi

nt
 

sh
oo

tin
g 

(O
)

Th
e 

re
vi

se
d 

C
hi

ne
se

 
ve

rs
io

n 
of

 th
e 

M
ov

em
en

t I
m

ag
er

y 
Q

ue
sti

on
na

ire
-

Re
vi

se
d 

(M
IQ

-R
); 

cr
ed

ib
ili

ty
 q

ue
sti

on
s

R
ho

de
s e

t a
l. 

[8
2]

So
cc

er
; m

al
e;

 
N

 =
 30

; m
ea

n 
ag

e 
24

.3
 y

ea
rs

N
at

io
na

l
Im

ag
er

y 
(P

ET
TL

EP
)e  

vs
 fu

nc
tio

na
l 

im
ag

er
y 

 tra
in

in
ge

3 
se

ss
io

ns
 d

ur
in

g 
1 

w
ee

k 
(P

ET
-

TL
EP

); 
1 

gr
ou

p 
se

ss
io

n 
fo

llo
w

ed
 

by
 d

ai
ly

 im
pl

e-
m

en
ta

tio
n 

cu
es

 
du

rin
g 

1 
w

ee
k 

(f
un

ct
io

na
l 

im
ag

er
y 

tra
in

in
g)

RC
T 

(tw
o 

ex
pe

ri-
m

en
ta

l c
on

di
tio

ns
 

an
d 

on
e 

co
nt

ro
l)

So
cc

er
 p

en
al

ty
 

ki
ck

 (O
)

V
is

ua
l i

m
ag

er
y 

vi
vi

d-
ne

ss

Ro
bi

n 
et

 a
l. 

[8
1]

B
as

ke
tb

al
l; 

se
x 

nr
; 

N
 =

 36
; m

ea
n 

ag
e 

19
.5

3 
ye

ar
s

Re
gi

on
al

D
yn

am
ic

 m
ot

or
 

 im
ag

er
ye  v

s 
dy

na
m

ic
 m

ot
or

 
im

ag
er

y +
 vi

de
o 

m
od

el
 

 ob
se

rv
at

io
ne

30
-m

in
 w

ee
kl

y 
se

ss
io

n 
fo

r fi
ve

 
w

ee
ks

 (f
or

 b
ot

h 
ex

pe
rim

en
ta

l 
co

nd
iti

on
s)

RC
T 

(tw
o 

ex
pe

ri-
m

en
ta

l c
on

di
tio

ns
 

an
d 

on
e 

co
nt

ro
l)

B
as

ke
tb

al
l f

re
e 

th
ro

w
 sh

oo
t-

in
g 

(O
)a ; f

re
e 

th
ro

w
 sh

oo
tin

g 
in

cl
ud

in
g 

sp
rin

ts
 

[E
va

n 
Fo

ur
ni

er
 

Te
st]

 (O
)b

Im
ag

er
y 

vi
vi

dn
es

s

Se
if-

B
ar

gh
i e

t a
l. 

[8
0]

So
cc

er
; m

al
e;

 
N

 =
  17

c ; m
ea

n 
ag

e 
25

.5
7 

ye
ar

s

N
at

io
na

l
Im

ag
er

y
Ei

gh
t w

ee
kl

y 
se

ss
io

ns
 o

f 
10

–1
5 

m
in

 
(to

ta
l t

im
e 

80
–1

20
 m

in
), 

pa
rti

ci
pa

nt
s w

er
e 

al
so

 e
nc

ou
ra

ge
d 

to
 p

ra
ct

ic
e 

on
 a

 
da

ily
 b

as
is

RC
T 

So
cc

er
 p

as
si

ng
 

pe
rfo

rm
an

ce
 (O

)
N

on
e

IV
. A

tte
nt

io
na

l: 
ex

te
rn

al
 v

s 
in

te
rn

al



358 G. Reinebo et al.

Ta
bl

e 
2 

 (c
on

tin
ue

d)

M
et

a-
an

al
ys

is
St

ud
y

Sp
or

t a
nd

 sa
m

pl
e

Le
ve

l o
f p

er
fo

r-
m

an
ce

Ps
yc

ho
lo

gi
ca

l 
in

te
rv

en
tio

n
In

te
rv

en
tio

n 
du

ra
-

tio
n

D
es

ig
n

Pe
rfo

rm
an

ce
 

ou
tc

om
e

O
th

er
 o

ut
co

m
es

C
as

ta
ne

da
 a

nd
 

G
ra

y 
[8

5]
B

as
eb

al
l; 

m
al

e;
 

N
 =

  8c ; m
ea

n 
ag

e 
19

.5
 y

ea
rs

U
ni

ve
rs

ity
A

tte
nt

io
na

l f
oc

us
 

in
te

rv
en

tio
n 

(s
ki

ll/
in

te
rn

al
 

 fo
cu

se1
; s

ki
ll/

ex
te

rn
al

  fo
cu

se1
; 

en
vi

ro
nm

en
ta

l/
ex

te
rn

al
  fo

cu
se2

; 
en

vi
ro

nm
en

ta
l/

irr
el

ev
an

t  f
oc

us
e2

)

In
str

uc
tio

ns
 p

rio
r 

to
 p

er
fo

rm
an

ce
La

tin
 sq

ua
re

 
co

un
te

rb
al

an
ce

d 
cr

os
so

ve
r d

es
ig

n 
w

ith
 fo

ur
 e

xp
er

i-
m

en
ta

l a
nd

 o
ne

 
co

nt
ro

l c
on

di
tio

n

M
ea

n 
te

m
po

ra
l 

sw
in

g 
er

ro
r i

n 
a 

ba
se

ba
ll 

si
m

ul
a-

to
r (

O
)

Re
sp

on
se

 a
cc

ur
ac

y 
of

 
di

re
ct

in
g 

at
te

nt
io

n 
to

 th
e 

in
te

nd
ed

 
lo

ca
tio

n

G
ra

y 
[8

6]
B

as
eb

al
l; 

se
x 

nr
; 

N
 =

  10
c ; a

ge
 n

r
U

ni
ve

rs
ity

A
tte

nt
io

na
l (

in
te

r-
na

l/s
ki

ll 
fo

cu
s v

s 
ex

te
rn

al
/e

xt
ra

ne
-

ou
s)

In
str

uc
tio

ns
 p

rio
r 

to
 p

er
fo

rm
an

ce
C

ro
ss

ov
er

 d
es

ig
n 

w
ith

 b
as

el
in

e 
fo

llo
w

ed
 b

y 
tw

o 
co

un
te

rb
al

an
ce

d 
ex

pe
rim

en
ta

l 
co

nd
iti

on
s

M
ea

n 
te

m
po

ra
l 

sw
in

g 
er

ro
r i

n 
a 

ba
se

ba
ll 

si
m

ul
a-

to
r (

O
)

B
at

tin
g 

ki
ne

m
at

ic
s;

 
se

co
nd

ar
y 

ta
sk

 
(a

tte
nt

io
na

l) 
pe

rfo
r-

m
an

ce

K
oe

di
jk

er
 e

t a
l. 

[8
7]

Ta
bl

e 
te

nn
is

, s
ex

 
nr

; N
 =

  15
c ; m

ea
n 

ag
e 

19
.1

 y
ea

rs

Re
gi

on
al

A
tte

nt
io

na
l (

sk
ill

-
fo

cu
se

d/
in

te
rn

al
 

vs
 d

ua
l-t

as
k/

ex
tra

ne
ou

s-
ex

te
rn

al
)

In
str

uc
tio

ns
 p

rio
r 

to
 p

er
fo

rm
an

ce
C

ro
ss

ov
er

 d
es

ig
n 

w
ith

  th
re

ea  
co

un
te

rb
al

an
ce

d 
co

nd
iti

on
s (

tw
o 

ex
pe

rim
en

ta
l, 

on
e 

co
nt

ro
l)

Ta
bl

e 
te

nn
is

 
fo

re
ha

nd
 p

er
fo

r-
m

an
ce

 (O
)

Se
co

nd
ar

y 
ta

sk
 (a

tte
n-

tio
na

l) 
pe

rfo
rm

an
ce

; 
Sl

ow
ed

 a
nd

 sp
ee

de
d 

se
rv

e 
co

nd
iti

on
s 

(n
ot

 re
la

te
d 

to
 a

tte
n-

tio
na

l m
an

ip
ul

a-
tio

ns
)

N
eu

m
an

n 
an

d 
Th

om
as

 [6
7]

G
ol

f; 
m

al
e 

an
d 

fe
m

al
e;

 N
 =

  16
c ; 

ag
e 

 nr
c

St
at

e,
 n

at
io

na
l

A
tte

nt
io

na
l 

(in
te

rn
al

)d ; a
tte

n-
tio

na
l (

ex
te

rn
al

)d ; 
go

al
 se

tti
ng

 
(in

te
rn

al
)d ; g

oa
l 

se
tti

ng
 (e

xt
er

na
l)d

In
str

uc
tio

ns
 p

rio
r 

to
 p

er
fo

rm
an

ce
C

ro
ss

ov
er

 d
es

ig
n 

w
ith

 b
as

el
in

e 
fo

llo
w

ed
 b

y 
fo

ur
 

co
un

te
rb

al
an

ce
d 

ex
pe

rim
en

ta
l 

co
nd

iti
on

s

G
ol

f p
ut

tin
g 

pe
r-

fo
rm

an
ce

 (O
)

Ps
yc

ho
ph

ys
io

lo
gi

ca
l 

m
ea

su
re

s (
he

ar
t 

ra
te

; h
ea

rt 
ra

te
 v

ar
i-

ab
ili

ty
; r

es
pi

ra
to

ry
 

fr
eq

ue
nc

y)

IV
. R

eg
ul

at
or

y 
fo

cu
s i

ns
tru

c-
tio

ns
: p

re
ve

nt
io

n 
vs

 p
ro

m
ot

io
n

K
ac

pe
rs

ki
 a

nd
 

K
ut

zn
er

 [9
0]

Ta
bl

e 
te

nn
is

; m
al

e 
an

d 
fe

m
al

e;
 

N
 =

 39
; m

ea
n 

ag
e 

30
.0

7 
ye

ar
s

Re
gi

on
al

Re
gu

la
to

ry
 fo

cu
s 

in
str

uc
tio

ns
 

(p
ro

m
ot

io
n 

vs
 

pr
ev

en
tio

n)

In
str

uc
tio

ns
 p

rio
r 

to
 p

er
fo

rm
an

ce
C

ro
ss

ov
er

 d
es

ig
n 

w
ith

 b
as

el
in

e 
fo

llo
w

ed
 b

y 
tw

o 
co

un
te

rb
al

an
ce

d 
ex

pe
rim

en
ta

l 
co

nd
iti

on
s

W
in

ne
r o

f t
he

 
m

at
ch

 (O
)a ; 

w
in

ne
r o

f t
he

 
fir

st 
po

in
t a

fte
r 

in
te

rv
en

tio
n 

in
str

uc
tio

ns
 (O

)b

C
hr

on
ic

 re
gu

la
to

ry
 

fo
cu

s o
rie

nt
at

io
n 

(a
da

pt
ed

 v
er

si
on

 
of

 th
e 

Lo
ck

w
oo

d 
Sc

al
e)

; p
la

yi
ng

 st
yl

e 
(o

ffe
ns

iv
e/

de
fe

n-
si

ve
)



359Effects of Psychological Interventions to Enhance Athletic Performance

Ta
bl

e 
2 

 (c
on

tin
ue

d)

M
et

a-
an

al
ys

is
St

ud
y

Sp
or

t a
nd

 sa
m

pl
e

Le
ve

l o
f p

er
fo

r-
m

an
ce

Ps
yc

ho
lo

gi
ca

l 
in

te
rv

en
tio

n
In

te
rv

en
tio

n 
du

ra
-

tio
n

D
es

ig
n

Pe
rfo

rm
an

ce
 

ou
tc

om
e

O
th

er
 o

ut
co

m
es

Vo
ge

l a
nd

 G
en

-
sc

ho
w

 [9
1]

So
cc

er
; m

al
e;

 
N

 =
 20

; m
ea

n 
ag

e 
22

.7
 y

ea
rs

Re
gi

on
al

Re
gu

la
to

ry
 fo

cu
s 

in
str

uc
tio

ns
 

(p
ro

m
ot

io
n 

vs
 

pr
ev

en
tio

n)

In
str

uc
tio

ns
 p

rio
r 

to
 p

er
fo

rm
an

ce
C

ou
nt

er
ba

la
nc

ed
 

cr
os

so
ve

r d
es

ig
n 

w
ith

 tw
o 

ex
pe

ri-
m

en
ta

l c
on

di
tio

ns

Sc
or

ed
 so

cc
er

 
go

al
s, 

pe
na

l-
tie

s (
11

 m
)a  

an
d 

fr
ee

-k
ic

ks
 

(1
7 

m
)b  [O

]

C
hr

on
ic

 re
gu

la
to

ry
 

fo
cu

s o
rie

nt
at

io
n 

(a
da

pt
ed

 v
er

si
on

 
of

 th
e 

Lo
ck

w
oo

d 
Sc

al
e)

; c
oa

ch
-

ra
te

d 
pe

na
lty

 a
nd

 
fr

ee
-k

ic
k 

sh
oo

tin
g 

ab
ili

ty
 (r

at
ed

 p
rio

r 
to

 p
er

fo
rm

an
ce

)
W

eg
ne

r e
t a

l. 
[8

9]
Vo

lle
yb

al
l; 

m
al

e;
 

N
 =

 40
; m

ea
n 

ag
e 

30
 y

ea
rs

Re
gi

on
al

Re
gu

la
to

ry
 fo

cu
s 

in
str

uc
tio

ns
 

(p
ro

m
ot

io
n 

vs
 

pr
ev

en
tio

n)

In
str

uc
tio

ns
 p

rio
r 

to
 p

er
fo

rm
an

ce
R

an
do

m
iz

ed
 

cr
os

so
ve

r d
es

ig
n 

w
ith

 b
as

el
in

e 
fo

llo
w

ed
 b

y 
th

re
e 

co
un

te
rb

al
an

ce
d 

co
nd

iti
on

s (
tw

o 
ex

pe
rim

en
ta

l, 
on

e 
co

nt
ro

l)

Vo
lle

yb
al

l s
er

vi
ce

 
re

tu
rn

 (O
)a ; 

vo
lle

yb
al

l s
m

as
h 

re
tu

rn
 (O

)b

C
hr

on
ic

 re
gu

la
to

ry
 

fo
cu

s o
rie

nt
at

io
n 

(th
e 

Lo
ck

w
oo

d 
Sc

al
e)

hr
 h

ou
rs

, M
A 

m
in

df
ul

ne
ss

- a
nd

 a
cc

ep
ta

nc
e-

ba
se

d 
ap

pr
oa

ch
es

, m
in

 m
in

ut
es

, O
 o

bj
ec

tiv
e 

pe
rfo

rm
an

ce
 m

ea
su

re
, n

r 
no

t r
ep

or
te

d,
 P

ET
TL

EP
 [i

m
ag

er
y 

m
od

el
] p

hy
si

ca
l, 

en
vi

ro
nm

en
t, 

ta
sk

, t
im

in
g,

 
le

ar
ni

ng
, e

m
ot

io
n,

 p
er

sp
ec

tiv
e,

 P
ST

 p
sy

ch
ol

og
ic

al
 sk

ill
s t

ra
in

in
g,

 S
 su

bj
ec

tiv
e 

pe
rfo

rm
an

ce
 m

ea
su

re
, R

C
T  

ra
nd

om
iz

ed
 c

on
tro

lle
d 

tri
al

, V
M

BR
 v

is
uo

-m
ot

or
 b

eh
av

io
r r

eh
ea

rs
al

a  O
ut

co
m

e 
a 

in
 th

e 
m

et
a-

an
al

ys
is

b  O
ut

co
m

e 
b 

in
 th

e 
m

et
a-

an
al

ys
is

c  A
dd

iti
on

al
 st

ud
y 

ch
ar

ac
te

ris
tic

s e
xi

st 
th

at
 d

id
 n

ot
 m

ee
t e

lig
ib

ili
ty

 c
rit

er
ia

d  C
on

di
tio

ns
 h

ad
 o

th
er

 n
am

es
 in

 th
e 

ar
tic

le
 b

ut
 a

re
 re

na
m

ed
 to

 m
ak

e 
th

e 
in

te
rv

en
tio

n 
co

nt
en

t a
nd

 c
om

pa
ris

on
 b

et
w

ee
n 

stu
di

es
 c

le
ar

er
e  G

ro
up

s w
er

e 
co

m
bi

ne
d 

in
 th

e 
m

et
a-

an
al

ys
is



360 G. Reinebo et al.

an aggregated non-significant effect of g = 0.51 (95% 
CI − 1.58 to 2.59, SE = 0.46, t = 1.09, p = 0.393), I2 = 60.64% 
(34.27% between-study heterogeneity; 26.36% within-study 
heterogeneity).

Only objective performance: subjective performance 
outcomes were removed. The remaining studies (k = 5, 
j = 7) demonstrated an aggregated non-significant effect 
of g = 0.56 (95% CI − 0.26  to 1.37, SE = 0.29, t = 1.95, 
p = 0.128), I2 = 39.99% (36.75% between-study heterogene-
ity; 3,24% within-study heterogeneity).

Sampling correlation: the average effect size and other 
model parameters were quite stable when sampling correla-
tions were set to r = 0.2 and r = 0.8, respectively.

3.3  Meta‑analysis II: MA Approaches Versus Control

3.3.1  Included Primary Studies and Comparator

Mindfulness- and acceptance-based interventions that 
were compared to no-intervention controls were synthe-
sized. Mindfulness- and acceptance-based interventions are 
inspired by developments that occurred in clinical psychol-
ogy during the 1990s and early 2000s. These interventions 
(sometimes referred to as the “third wave” of cognitive 
and behavior therapy) target processes such as acceptance, 
mindfulness, values, metacognition, and attention [52]. 
A key theoretical implication of MA approaches was the 
accumulating evidence of the paradoxical effects in efforts 
to control, reduce, or suppress distressing thoughts and 
emotions [53–56], which was central to traditional PST to 
achieve optimal performance states through self-regulatory 
processes [50, 51]. Interventions represented in the current 
meta-analysis were acceptance and commitment therapy/
training [57], mindfulness-based stress reduction [58], mind-
fulness-acceptance-commitment approach [59], mindful-
ness sport performance enhancement [60], meditation, and 
mindfulness meditation training. All included studies were 
parallel-group designs (k = 6, j = 9), and a random-effects 
MLMA with RVE was conducted.

3.3.2  Results

The estimated overall effect size was significant, g = 0.67 
(95% CI 0.01–1.32, SE = 0.25, t = 2.67, p = 0.047), in favor 
of MA over control. A forest plot is presented in Fig. 4. 
Overall heterogeneity was substantial (I2 = 70.11%), of 
which 59.39% of the variance was attributed to between-
study heterogeneity and 10.72% was attributed to within-
study heterogeneity. No indication of publication bias was 
found. The TESS (− 4.24) and the PSST (− 1.55) were 
non-significant. The funnel plot was visually inspected for 
asymmetry (Fig. 5), and there was no significant relationship 

between the effect size estimate and precision (t =  − 0.84, 
p = 0.430).

3.3.3  Sensitivity Analyses

Removing potential outliers: John et al. [61] was removed as 
a potential statistical outlier. When removing John et al. [61], 
the remaining studies (k = 5, j = 8) demonstrated a non-sig-
nificant aggregated effect, g = 0.41 (95% CI − 0.04 to 0.85, 
SE = 0.14, t = 2.94, p = 0.062), and heterogeneity was lower, 
I2 = 15.51% (0% between-study I2; 15.51% within-study I2). 
After removing John et al. [61], there was no indication of 
further outliers in the context of this model.

Removing non-randomized trials: when removing Ruiz 
and Luciano [62] as the only non-randomized trial, the 
remaining RCTs (k = 5, j = 8) demonstrated a non-significant 
aggregated effect, g = 0.66 (95% CI − 0.11 to 1.43, SE = 0.28, 
t = 2.4, p = 0.075),  I2 = 74.92% (65.07% between-study I2; 
9.85% within-study I2).

Removing subjective performance outcomes: Glass 
et al. [63] and Zadeh et al. [64] were removed as the only 
studies using subjective outcomes. The remaining studies 
(k = 4, j = 5) demonstrated a non-significant aggregated 
effect, g = 0.84 (95% CI − 0.36 to 2.03, SE = 0.36, t = 2.32, 
p = 0.109), I2 = 69.27% (69.27% between-study I2; 0% 
within-study I2).

Sampling correlation: the average effect size and other 
model parameters were quite stable when sampling correla-
tions were set to r = 0.2 and r = 0.8, respectively.

3.4  Meta‑Analysis III: Imagery Versus Control

3.4.1  Included Studies and Comparator

Studies that compared unimodal imagery interventions 
with a no-intervention control condition were synthesized. 
Imagery comprises mental constructions of athletic scenar-
ios for preparatory and practice purposes. Imagery can be 
used for motor skill acquisition, cultivation, or to mentally 
practice/prepare for competitive circumstances (e.g., high-
pressure situations) [51]. If there was more than one imagery 
condition per study, then the conditions were combined. All 
included studies were parallel-group designs (k = 5, j = 7), 
and a random-effects MLMA with RVE was conducted.

3.4.2  Results

The estimated overall effect size was significant, g = 0.75 
(95% CI 0.14–1.36, SE = 0.22, t = 3.49, p = 0.027), in 
favor of imagery over control. A forest plot is presented in 
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Fig. 6. Overall heterogeneity was moderate (I2 = 39.77%), 
of which all 39.77% of the variance was attributed 
to between-study heterogeneity and none was due to 
within-study heterogeneity. No indication of publica-
tion bias was found. The TESS (− 0.86) and the PSST 
(PSST =  − 0.11) were non-significant. The funnel plot was 
visually inspected for asymmetry (Fig. 7), and there was 

no significant relationship between the effect size estimate 
and precision (t =  − 0.92, p = 0.398).

3.4.3  Sensitivity Analyses

Removing non-randomized trials: when removing non-
randomized trials [65, 66], the remaining three RCTs dem-
onstrated an aggregated non-significant effect of g = 0.81 
(95% CI − 0.136 to 1.75, SE = 0.19, t = 4.23, p = 0.065), total 
I2 = 0%.

Sampling correlation: the average effect size and other 
model parameters were quite stable when sampling correla-
tions were set to r = 0.2 and r = 0.8, respectively.

3.5  Meta‑Analysis IV: Attentional Focus, External 
Versus Internal

3.5.1  Included Primary Studies and Comparator

Attentional focus strategies are applied to enhance concen-
tration and optimize performance by intentionally directing 
focus toward certain stimuli during performance. A common 
distinction is to either adopt an internal (e.g., focus on body 
or skill movements) or an external focus (e.g., skill-related 
external stimuli such as the ball leaving the bat or skill-unre-
lated stimuli such as sounds in the environment) of attention 
[11]. Counterbalanced crossover designs comparing internal 
and external attentional strategies’ effects on sport perfor-
mance were synthesized (k = 4). If there was more than one 
internal (or external) condition in a study, conditions were 

Fig. 2  Forest plot for meta-analysis I illustrating the effect of multi-
modal psychological skills training on sport performance outcomes in 
athletes in comparison to controls. Effect sizes are the standardized 
mean difference (SMD [Hedges’ g]) with a 95% confidence interval 
(CI). Black squares are individual effect sizes and the square size rep-

resents the relative weight. Black rhombuses are the summary effect 
size estimate for the random-effect (RE) model with model-based 
variance estimates and with robust variance estimates (RVE). a and b 
are separate performance outcomes in the same study

Fig. 3  Funnel plot for meta-analysis I: multimodal psychological 
skills training versus control. Black dots are individual effect sizes 
with the standardized mean difference (Hedges’ g) on the x-axis and 
the standard error of the effect sizes on the y-axis. The dashed ver-
tical line represents the summary effect size estimate in the meta-
analysis model. Positive standardized mean difference values favor 
psychological skills training and negative standardized mean differ-
ences favor controls for the performance outcome. The plot does not 
account for the fact that some effect sizes are dependent because of 
being clustered within the same study
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combined [36]. As no study had more than one performance 
outcome, a univariate random-effects model was conducted 
to calculate the SMC. The repeated measure correlation was 
set to r = 0.5 except for one study [67], for which the correla-
tion was known (r = 0.651).

3.5.2  Results

The estimated overall effect size was not significant for any 
of the attentional focuses, SMC =  − 0.74 (95% CI − 1.89 
to 0.41, SE = 0.59, z =  − 1.27, p = 0.205). A forest plot 
is presented in Fig. 8. Heterogeneity was considerable, 
Q(3) = 22.48, p < 0.001, I2 = 90.61% (95% CI 66.22 − 99.44). 
The TESS and the PSST were non-significant in both direc-
tions of the model, for external (TESS = 1.04; PSST = 0.69) 
and internal attentional strategies (TESS =  − 2.21; 
PSST =  − 0.97). The funnel plot was visually inspected for 
asymmetry (Fig. 9), and there was no significant relationship 
between the effect size estimate and precision (t =  − 3.36, 
p = 0.078).

3.5.3  Sensitivity Analyses

Repeated-measure correlation: correlation was set to r = 0.25 
and r = 0.75, respectively, except for Neumann and Thomas 
[67], for which the correlation was known. Neither r = 0.25 
nor r = 0.75 altered the results in a significant way.

3.6  Meta‑Analysis V: Regulatory Focus Instructions, 
Prevention Versus Promotion

3.6.1  Included Primary Studies and Comparator

Regulatory focus theory was developed by Higgins and 
proposes two different modes in self-regulation, a focus on 
accomplishment and aspirations (a promotion focus) or on 
safety and responsibility (a prevention focus) [68, 69]. Reg-
ulatory focus moves beyond classic motivational theories 
that suggest pleasure seeking and pain avoidance as the fun-
damental guide for behavior. Regulatory focus theory also 
emphasizes the fit between individual-level orientation (pro-
motion or prevention chronic orientation) and performance 
instructions (promotion or prevention focus instructions), 
which may moderate the behavioral effect. Investigations on 
athletic samples and the regulatory focus instructions’ effect 
on performance began approximately a decade ago [70]. 
Counterbalanced crossover designs comparing the effects 
of prevention and promotion regulatory focus instructions on 
sport performance were synthesized (k = 3; j = 6). A random-
effects MLMA with RVE was conducted to calculate the 
SMC. The repeated-measure correlation was not known and 
set to r = 0.5 across studies.

Fig. 4  Forest plot for meta-analysis II illustrating the effect of mind-
fulness- and acceptance-based interventions on sport performance 
outcomes in athletes in comparison to controls. Effect sizes are the 
standardized mean difference (SMD [Hedges’ g]) with a 95% confi-
dence interval (CI). Black squares are individual effect sizes and the 

square size represents the relative weight. Black rhombuses are the 
summary effect size estimate for the random-effect (RE) model with 
model-based variance estimates and with robust variance estimates 
(RVE). a and b are separate performance outcomes in the same study
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3.6.2  Results

There was no significant difference in effect between pre-
vention and promotion focus performance instructions, 
SMC = 0.07 (95% CI − 0.42 to 0.55, SE = 0.11, t = 0.65, 
p = 0.588). A forest plot is presented in Fig. 10. Hetero-
geneity was low, I2 = 20.64%, of which 18.6% was due to 
between-study heterogeneity and 2.04% was due to within-
study heterogeneity. The test of excess statistical signifi-
cance and the proportion of statistical significance test were 
non-significant in both directions of the model, for preven-
tion (TESS =  − 1.42; PSST =  − 0.70) and promotion per-
formance instructions (TESS =  − 0.79; PSST =  − 0.35). A 
visual inspection for funnel plot asymmetry was conducted 
(Fig. 11), and there was no significant relationship between 
the effect size estimate and precision (t = 0.58, p = 0.594).

3.6.3  Sensitivity Analysis

Repeated-measure correlation: varying repeated-measure 
correlations were tested (r = 0.75; r = 0.25) but did not alter 
the main results in a significant way.

Sampling correlation: the average effect size and other 
model parameters were quite stable when sampling correla-
tions were set to r = 0.2 and r = 0.8, respectively.

4  Discussion

4.1  Meta‑Analysis I: PST (Multimodal) Versus 
Control

Multimodal PST interventions significantly outperformed 
the no-intervention control on sport performance outcomes 
in athlete samples with moderate effects. However, sensitiv-
ity analyses showed a decline in effects and a non-significant 
result when non-randomized studies were removed from 
the synthesis [71–74]. Additionally, when removing sub-
jective performance outcomes [72, 73], the effect estimate 
declined and was non-significant. Taken together, the sen-
sitivity analyses cast doubt on the robustness of the effect 
estimate, emphasizing the importance of interpreting the 
results cautiously.

The mean risk of bias rating score was − 5.71 (range − 4 
to − 8); see Table 1. The consistent weaknesses in research 
design across studies were that no single study had a pre-
registered study protocol, and did not prespecify a primary 
outcome or adjust for multiple testing. Only Thelwell and 
Maynard [74] conducted an intention-to-treat analysis, and 
only Blakeslee and Goff [75] investigated deterioration or 
side effects.

In future research, several concerns should be addressed 
to further strengthen the scientific robustness of PST 
research. Seven studies met the eligibility criteria to be 
included in the synthesis, and only three of these were RCTs. 
This suggests that additional trials are needed in general and 
randomized studies in particular. Furthermore, the sports 
included were soccer [71], equestrian sports [75], biathlon 
[76], cycling [77], cricket [74], and two studies with ath-
letes from various sports [72, 73]. This implies a variation 
of sports represented in the synthesis, although the total 
number of sports is still limited. Future research would also 
benefit from comparing PST with other active psychologi-
cal interventions. Direct comparisons would provide better 
insight into what type of intervention may be most beneficial 
in certain sports or performance contexts.

4.2  Meta‑Analysis II: MA Approaches Versus Control

Mindfulness- and acceptance-based approaches significantly 
outperformed no-intervention control on sport performance 
outcomes in athlete samples with moderate effects. However, 
the significant effect did not remain through the sensitivity 
analyses. The removal of a potential statistical outlier [61], 
the only non-randomized trial [62], and the use of subjective 
performance outcomes [63, 64] altered the average effect 

Fig. 5  Funnel plot for meta-analysis II: mindfulness- and acceptance-
based interventions versus control. Black dots are individual effect 
sizes with the standardized mean difference (Hedges’ g) on the x-axis 
and the standard error of the effect sizes on the y-axis. The dashed 
vertical line represents the summary effect size estimate in the meta-
analysis model. Positive standardized mean difference values favor 
mindfulness- and acceptance-based interventions and negative stand-
ardized mean differences favor controls for the performance outcome. 
The plot does not account for the fact that some effects sizes are 
dependent because of being clustered within the same study
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into a non-significant result in all sensitivity analyses. This 
calls for cautious interpretation of the robustness of the 
results. The limited number of studies (k = 6, j = 9) is another 
reason to make cautious interpretations.

The mean risk of bias rating was − 4.67 (range − 3 to − 7); 
see Table 1. Consistent weaknesses in research design were 
the lack of a prespecified study protocol and not investigat-
ing side effects. Except for Ruiz and Luciano [62], studies 
did not clearly predefine a primary outcome or adjust for 
multiple testing. Studies were randomized except for Ruiz 
and Luciano [62] and investigated intervention adherence 
except for John et al. [61] and Zadeh et al. [64].

Sports represented in the synthesis were shooting [61, 
78], chess [62], rowing [79], soccer [64], and a sample with 
various sports (cross-country/track; swimming; tennis; 
lacrosse; field hockey; soccer; baseball; American Football; 
volleyball) in Glass et al. [63].

The limited number of studies (k = 6, j = 9) in this meta-
analysis precluded extensive conclusions; however, MA 
interventions showed significant moderate effects to enhance 
performance in athlete samples. Additional trials investigat-
ing the effect of MA interventions on athlete performance 
are needed, preferably with robust research methodology 
designs such as RCTs.

4.3  Meta‑Analysis III: Imagery Versus Control

Imagery significantly outperformed control with an over-
all moderate effect. However, the effect was no longer sig-
nificant when the non-randomized trials were removed in a 
sensitivity analysis, which also improved heterogeneity. This 
suggests that the results should be interpreted cautiously 
and that additional trials with robust methodologies, such 
as RCTs, are needed to further establish imagery interven-
tion effects on the performance of athletes. Additional trials 
would also enable investigations of moderating effects.

The mean risk of bias rating was − 4.6 (range − 2 to − 8); 
see Table 1. A consistent weakness in research design was 
the lack of a preregistered study protocol. Only Lu et al. [66] 
investigated side effects. Another common weakness was 
the lack of investigating intervention adherence/manipula-
tion checks, except for Lu et al. [66] and Seif-Barghi et al. 
[80]. Additionally, only Lu et al. [66] and Robin et al. [81] 
conducted intention-to-treat analyses. Of the total five stud-
ies, three were randomized [80–82], and the other two were 
non-randomized [65, 66].

Sports represented in the analysis were karate [65], soccer 
[80, 82], and basketball [66, 81], making team ball sports the 
main context of study. Additionally, only one study included 

female athletes [66]. This is a limitation for the generaliz-
ability of the results.

4.4  Meta‑Analysis IV: Attentional Focus, External 
Versus Internal

There was no significant difference associated with apply-
ing an external or internal attentional focus on sport per-
formance in athlete samples. The number of studies in the 
analysis was limited (k = 4), which resulted in a poor basis 
for funnel plot inspection. Additionally, the statistical het-
erogeneity was considerable. It cannot be ruled out that the 
obtained non-significant results were due to low power, 
which is affected by the number of studies, sample size, and 
heterogeneity in the analysis [83, 84].

The risk of bias score was − 5 across all studies with the 
exact same item ratings (Table 1). Consistent design weak-
nesses were the lack of a preregistered study protocol, no 
randomization of order of experimental conditions, dropouts 
were not reported, and no side effects were investigated.

Sports and outcomes included were baseball batting per-
formance [85, 86], table tennis forehand performance [87], 
and golf putting performance [67]. Although there are many 
differences between these sports, there are some similarities 
regarding the motor skill of hitting a ball in all performance 
outcomes. The internal focus conditions were skill-focused 
across studies. However, the external focus conditions varied 
across studies with both skill-irrelevant/extraneous exter-
nal focus [85–87] and skill-relevant external focus [67, 85]. 
Hence, stimuli foci can differ between two external focus 
conditions, although both are still considered external focus 
strategies. This can also be the case for different types 
of internal focus strategies. However, this meta-analysis 
can only draw conclusions based on the broad distinction 
between internal and external attentional focus strategies, 
which is another limitation of the current synthesis.

Prior reviews have concluded that an external focus is 
preferred over an internal focus for sport and motor per-
formance [11, 88]. Such conclusions could not be drawn 
based on the current synthesis. However, the results of the 
current synthesis should be interpreted with caution. In 
future research, further studies with robust research designs 
comparing internal and external focus strategies in athlete 
performance are warranted for further evaluation of potential 
effects. If sufficient experiments are conducted across differ-
ent sports and motor skills in athletes, more nuanced conclu-
sions can be made regarding the most effective strategy for 
a given skill in a specific sport. Counterbalanced crossover 
designs such as the studies in the current meta-analysis are 
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a feasible research design alternative, especially if carryover 
effects are assessed and controlled for with manipulation 
checks. This also has the potential to increase sample sizes. 
However, randomized parallel-group studies are another use-
ful option if the prerequisites are sufficient.

4.5  Meta‑Analysis V: Regulatory Focus Instructions, 
Prevention Versus Promotion

There was no significant difference in the effect of applying 
prevention- or promotion-oriented regulatory focus instruc-
tions in athletes on sport performance outcomes. The limited 
number of studies in the synthesis (k = 3; j = 6) suggests that 
the results should be interpreted cautiously.

The mean risk of bias rating score was − 6 (range − 4 
to − 7); see Table 1. Consistent weaknesses in research 
design were the lack of a prespecified study protocol and 
not investigating intervention adherence with, for exam-
ple, manipulation checks. No forms of side effects were 
investigated. Randomization of order for the experimental 
manipulations was only utilized in Wegner et al. [89]. Sports 
represented in the synthesis were table tennis [90], soccer 
[91], and volleyball [89].

The non-significant results were expected and in line 
with the core hypothesis of the regulatory focus literature, 
namely, that the regulatory focus instruction effect is moder-
ated by the fit of the chronic regulatory focus orientation to 
the individual [89–91]. The current meta-analysis showed no 
significant differences in effect and was limited to regulatory 
focus instructions only and does not contain data on chronic 
regulatory focus orientation. In future research, an individual 
participant data meta-analysis that considers chronic regu-
latory focus orientation may further elucidate the effect of 
regulatory focus instructions on athlete performance.

Fig. 6  Forest plot for meta-analysis III illustrating the effect of 
imagery on sport performance outcomes in athletes in comparison 
to controls. Effect sizes are the standardized mean difference (SMD 
[Hedges’ g]) with a 95% confidence interval (CI). Black squares 
are individual effect sizes and the square size represent the relative 

weight. Black rhombuses are the summary effect size estimate for the 
random-effect (RE) model with model-based variance estimates and 
with robust variance estimates (RVE). a and b are separate perfor-
mance outcomes in the same study

Fig. 7  Funnel plot for meta-analysis III: imagery versus control. 
Black dots are individual effect sizes with the standardized mean dif-
ference (Hedges’ g) on the x-axis and the standard error of the effect 
sizes on the y-axis. The dashed vertical line represents the summary 
effect size estimate in the meta-analysis model. Positive standard-
ized mean difference values favor imagery and negative standardized 
mean differences favor controls for the performance outcome. The 
plot does not account for the fact that some effects sizes are depend-
ent because of being clustered within the same study
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4.6  General Discussion

Scrutiny of the evidence relating to psychological inter-
ventions’ effect in sport has proceeded over four decades 
investigating different types of interventions, sport popu-
lations, and performance outcomes [6]. This systematic 
review investigated a wide range of intervention types in 
studies focusing on only athlete samples and direct perfor-
mance outcomes to bring further clarity to the understand-
ing of psychological intervention effects in competitive 
athletes. Furthermore, the characteristics of such research 

were examined. In total, 111 studies met eligibility for the 
systematic review, and 25 (j = 37) of these were quantita-
tively synthesized in five separate meta-analyses (I, PST 
multimodal vs control; II, MA vs control; III, imagery vs 
control; IV, attentional, external vs internal; V, regula-
tory focus instructions, prevention vs promotion). Mod-
erate significant effects were found in meta-analyses I, 
II, and III, in which multimodal PST, MA interventions, 
and imagery outperformed no-intervention controls for 
sport performance outcomes in athletes. However, when 
non-randomized trials were removed in sensitivity analy-
ses (in meta-analyses I, II, and III), the effects were non-
significant. Additionally, when subjective performance 
outcomes were removed in sensitivity analyses (in meta-
analyses I and II), the effects were no longer significant. 
Therefore, the moderate effects in meta-analyses I, II, and 
III cannot be considered stable and should be interpreted 
with caution. Meta-analyses IV and V differ from I, II, 
and III as active experimental conditions (psychological 
techniques) were compared in counterbalanced crossover 
design studies. Such experimental designs (a.k.a. Latin-
square designs) are based on paired data and assume no 
carry-over effects between conditions. Furthermore, the 
purpose of the counterbalancing procedure is to remove 
bias due to order and periodic effects [92]. In meta-anal-
ysis IV, no significant differences were found when com-
paring an external or internal focus of attention on athlete 
performance, although the results should be interpreted 
with caution owing to the limited number of studies in the 
synthesis. Finally, in meta-analysis V, there were no sig-
nificant differences in applying prevention- or promotion-
oriented regulatory focus performance instructions. Taken 

Fig. 8  Forest plot for meta-analysis IV illustrating the effect of apply-
ing either an external or internal attentional focus during sport per-
formance in athletes. Effect sizes are the standardized mean change 
(SMC) using change score standardization with a 95% confidence 
interval (CI). Positive SMC values favor an internal focus and nega-

tive SMCs favor an external focus on the performance outcome. 
Black squares are individual effect sizes and the square size represent 
the relative weight. The black rhombus is the summary effect size 
estimate for the random-effect (RE) model

Fig. 9  Funnel plot for meta-analysis IV: attentional focus, external 
versus internal. Black dots are individual effect sizes with the stand-
ardized mean change on the x-axis and the standard error of the effect 
sizes on the y-axis. The dashed vertical line represents the summary 
effect size estimate in the meta-analysis model. Positive standardized 
mean change values favor an internal focus and negative standardized 
mean changes favor an external focus on the performance outcome
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together, additional trials with robust research methodol-
ogy, such as RCTs, are required for all types of psycho-
logical interventions to further investigate their effect on 
athlete performance.

The considered outcomes in this systematic review had 
to be a direct measure of sport performance, and similar 
criteria have been used in prior meta-analyses in sport 

psychology [93, 94]. For a meaningful understanding of 
whether the effect is relevant or not, its real-world meaning 
should be contextualized when possible [95], and effect size 
interpretation in sport psychology is more straightforward 
when studies use outcomes that incorporate performance-
relevant behavior [96]. As the meta-analyses in this system-
atic review included a variety of sports and performance out-
comes, a nuanced interpretation of the real-world meaning 
of the performance change is difficult to make and not sug-
gestible based on the overall effect estimates. Furthermore, 
the starting point of an effect size interpretation is preferably 
its CI [97]. This should be considered for the significant 
results in meta-analyses I (Fig. 2), II (Fig. 4), and III (Fig. 6). 
All CIs are comparatively wide, which is another reason for 
interpreting the results carefully.

An advantage of including a wide range of psychological 
interventions is to enable comparisons across interventions. 
Prior reviews have commonly focused on one type of psy-
chological intervention [4, 7–15], with some exceptions [17, 
19], including the current review. Unfortunately, only two 
studies in the systematic review directly compared PST and 
an MA intervention [98, 99], which was not enough to con-
duct a meta-analysis. However, further direct comparisons 
of PST and MA may provide better insight into what type 
of psychological intervention may be beneficial in various 
sport contexts.

Many risk of bias assessment tools assess only one type 
of study design, for example, RCTs, such as the Cochrane 
Collaboration’s tool for assessing risk of bias [30]. As this 
systematic review contains a wide range of group designs, 
an instrument was developed to enable assessments across 

Fig. 10  Forest plot for meta-analysis V illustrating the effect of 
applying either a prevention- or promotion-oriented regulatory focus 
instruction on sport performance in athletes. Effect sizes are the 
standardized mean change (SMC) using change score standardization 
with a 95% confidence interval (CI). Positive SMC values favor a pre-
vention instruction and negative SMCs favor a promotion instruction 

on the performance outcome. Black squares are individual effect sizes 
and the square size represent the relative weight. Black rhombuses are 
the summary effect size estimate for the random-effect (RE) model 
with model-based variance estimates and with robust variance esti-
mates (RVE). a and b are separate performance outcomes in the same 
study

Fig. 11  Funnel plot for meta-analysis V: regulatory focus instruc-
tions, prevention vs promotion. Black dots are individual effect sizes 
with the standardized mean change on the x-axis and the standard 
error of the effect sizes on the y-axis. The dashed vertical line rep-
resents the summary effect size estimate in the meta-analysis model. 
Positive standardized mean change values favor a prevention instruc-
tion and negative standardized mean changes favor a promotion 
instruction on the performance outcome. The plot does not account 
for the fact that some effect sizes are dependent because of being 
clustered within the same study
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varying designs (uncontrolled, non-randomized, rand-
omized, and with either parallel-group or counterbalanced 
crossover designs) but with criteria relevant to the risk of 
bias in experimental trials of psychological interventions in 
general. This was the reason for the deviation from the study 
protocol for which the initial plan was to use CONSORT 
items in full [21]. Because group designs varied, an item 
could formally assess different design features, although it 
pertained to an adequate rating of bias for that type of study 
design. For instance, Item 2 assesses whether randomiza-
tion is conducted. For parallel-group designs, this refers to 
traditional randomization procedures. However, for counter-
balanced crossover designs, the item assesses whether the 
order of experimental conditions was randomized to account 
for bias due to periodic effects [92]. Therefore, comparisons 
of risk of bias ratings should only be performed between 
studies with comparable experimental designs, as in meta-
analyses I (PST, mean risk of bias score =  − 5.71, range − 4 
to − 8), II (MA, mean =  − 4.67, range − 3 to − 7), and III 
(imagery, mean =  − 4.6, range − 2 to − 8) which contained 
only parallel-group studies (see Table 1).

4.7  Limitations

The results of a systematic review and meta-analysis may 
be influenced by study reporting (reporting bias), as some 
excluded studies may in fact be eligible, although under-
reporting makes this difficult to verify [100]. The use of 
performance levels as an eligibility criterion was to enable 
answers to the research question regarding the performance 
context of competitive athletes and not recreational, novice, 
or junior participants. Nor were local level athletes consid-
ered in this systematic review. Similar approaches for defin-
ing and assessing sample eligibility criteria have been used 
in prior reviews, for example, [93]. This can distinguish 
between competitive athletes and samples that, for exam-
ple, may still learn/acquire basic skills in sports, which was 
not the focus of this review. It may also account for other 
differences in the performance contexts for competitive and 
non-competitive athletes that the psychological interven-
tion targets to a larger extent as a function of competitive 
level (e.g., handling high-pressure situations). The log of 
rejected studies (Online resource file 2) shows that among 
the 603 excluded reports in the full-text assessments, 417 
experiments/studies were excluded on the participant cri-
terion. We naturally do not know how many were excluded 
because of underreporting. However, there may be a prob-
lematic low consensus of how/which sample characteristics 
should be reported in sport psychology [101]. Therefore, we 
will extend our reasoning and declare our decision process 
regarding this criterion and the use of regional- and univer-
sity-level athletes as the minimum of performance expertise. 
University athletes had to be on a university team and/or 

compete in intercollegiate competitions. University “sports 
clubs” and intramural participation were thus excluded. High 
school athletes were considered equal to junior level partici-
pants and were therefore excluded. When sample ages were 
reasonably young but not explicitly reported as competing 
on a junior or senior level, age standards of senior level par-
ticipation of international sport federations were used when 
such guidelines existed (e.g., gymnasts under 15 years of 
age do not compete in senior level competitions according 
to the International Gymnastics Federation). The compari-
son of performance level between sports and countries is 
not clear-cut. This is aggravated by the available levels of 
expertise in different sports within a country, further compli-
cated by international differences owing to the type of sport. 
However, performance level, referring to the geographical 
level of competition standards (e.g., local, regional, county, 
state, provincial, national, and international), has been used 
as a central criterion in taxonomy classification systems of 
athletic expertise [101, 102] and therefore was used as a key 
criterion in this study. Other reviews in sport psychology 
have used similar criteria [20]. As geographical definitions 
vary between countries, terms such as county, provincial, 
sectional, and state were considered comparable. Eligibility 
assessments were based on available sample information to 
verify the current performance level. However, it did not 
solely rely on terms such as “elite” because such terms have 
been shown to represent immense variation and inconsist-
ency of actual performance level [101] and therefore are not 
possible to verify without additional information. For the 
same reason, the sole use of related terms, such as “semi-
professional” or “professional” was not considered without 
additional information (e.g., type of league or competitions 
that the athletes participated in) that could verify the com-
petitive level. This also implies that “amateur” athletes could 
be included when competitive level was reported and eligi-
ble. The verification of performance level is necessary for 
feasible comparisons of study samples with athletes from 
different sports and countries and crucial in making valid 
conclusions about existing evidence. Hence, this is impor-
tant for future research to consider as part of the methodo-
logical reporting of trials. Underreporting of study sample 
characteristics cannot be ruled out as a potential source of 
lost data for the current review.

This review emphasizes that eligible psychological inter-
ventions primarily consist of a psychological or psycho-
therapeutic focus. Psychologically related methods in which 
the independent variable primarily consisted of or directly 
focused on technical, instructional, tactical, and biological 
target factors were not considered. Naturally, psychological 
interventions and techniques commonly target sport behav-
iors as the very purpose of a sport psychology intervention 
may be to aid such behaviors. However, some techniques 
are so technically oriented around how to execute a certain 
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motor behavior (e.g., “lift your knees high”) that it becomes 
unclear whether the technique is still to be defined as a psy-
chological or technical/instructional technique per se. There 
are, for instance, both self-talk techniques and attentional 
focus techniques that primarily focus on the technical exe-
cution of behavior. However, as the aim of the current arti-
cle was to review the effect of psychological interventions 
and techniques, clarity of independent variables becomes a 
crucial issue to ensure that investigated effects are not due 
to, for example, the technical implication of a movement 
execution instruction. Although self-talk and attentional 
techniques that focus on technical execution may have a 
logical place in aiding certain sport behaviors, they did not 
meet the criteria for psychological intervention techniques 
in this review. As such, the current review does not contain 
full account of attentional and self-talk techniques. There 
are other reviews that use a wider framework for the inclu-
sion of samples and interventions with both psychological 
and technically oriented independent variables for atten-
tional focus interventions [11, 88] and self-talk interven-
tions [103].

A power analysis is an important part of planning a meta-
analysis [84] but was not conducted prior to this systematic 
review. Power refers to the ability of an analysis to correctly 
reject the null hypothesis of no effect when a true effect 
exists. For random-effects meta-analyses, power can be 
affected by factors such as the number of included stud-
ies, sample size and the statistical heterogeneity of included 
effects [83, 84]. Power is a likely issue for the interpreta-
tion of the results found in this study for a few reasons. 
The significant effects found in meta-analyses I–III were 
accompanied by sensitivity analyses to investigate whether 
the removal of studies with certain characteristics, such as 
using an inferior study design (non-randomized trials) or 
subjective performance measures, affected the results. As 
studies were removed in the sensitivity analysis, power was 
probably reduced compared with the full meta-analyses that 
could be considered small to begin with. This weakens the 
interpretations of whether the non-significant results in the 
sensitivity analyses suggest a non-significant overall effect 
when considering only superior research designs (RCTs) or 
if it reflects a loss of power that fails to detect a true inter-
vention effect that exists. Additionally, meta-analysis IV that 
compared attentional strategies (external vs internal focus) 
only had four effect sizes. Thus, the non-significant trend of 
favoring an external focus could be a result of low power. 
The number of studies in the meta-analyses is a limitation 
to the interpretation of the results for other reasons in addi-
tion to the issue of power. All five meta-analyses had too 
few studies (PST, k = 7, j = 11; MA, k = 6, j = 9; imagery, 
k = 5, j = 7; attentional, k = 4; regulatory focus instructions, 
k = 3, j = 6) to conduct meta-regression analyses to investi-
gate moderating effects because of the risk of misleading 

results with fewer than ten studies [49]. This makes it diffi-
cult to conclude to what extent certain study design features, 
risk of bias implications, or other experimental differences 
influence intervention effects. Furthermore, meta-analyses 
I (PST) and II (MA) consist of psychological intervention 
packages considered similar enough to synthesize as they 
share many common intervention procedures; however, 
there are still differences in the interventions between stud-
ies. Both PST and MA meta-analyses have different com-
binations of intervention procedures and protocols (see 
Table 2). Ideally, with additional trials, subgroups of inter-
vention protocols could have been investigated or to what 
extent different intervention protocols moderated the average 
effect. Another limitation associated with small-numbered 
meta-analyses is that the basis for inspection of funnel plot 
asymmetry is rather poor, which weakens the interpretation 
of potential publication bias [104].

Another related limitation is that only 25 studies (j = 37) 
from the systematic review were quantitatively synthesized, 
which means that 86 studies (77.48%) were not. To be 
included in a meta-analysis, primary studies had to be simi-
lar across psychological intervention techniques, compara-
tors, and experimental designs and present sufficient data 
to enable effect size calculations (and attempts to contact 
study authors were made when needed). These factors are 
the reasons why no further studies in the systematic review 
were included in a meta-analysis. However, some potentially 
useful data remain in the systematic review that together 
with a few additional studies could be included in further 
separate meta-analyses in the future for interventions such 
as hypnosis or some of the remaining PST single modal 
interventions (e.g., relaxation, self-talk, or goal setting), or 
for active comparisons between interventions (e.g., PST vs 
MA). The full list of studies in the systematic review not 
included in any of the meta-analyses can be found in Online 
resource file 4.

5  Conclusions

Significant moderate effects on athlete performance were 
found for PST, MA, and imagery interventions compared 
with controls. However, the results were no longer signifi-
cant when non-randomized studies and subjective perfor-
mance outcomes were removed from the syntheses. This 
suggests that the effects were not stable and that conclusions 
should be drawn with caution. Another two meta-analyses 
were also conducted. Attentional interventions comparing 
external and internal focus strategies showed no significant 
differences in athlete performance. Finally, prevention- and 
promotion-oriented regulatory focus performance instruc-
tions were compared and showed no significant differences. 
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In general, improved research methodology, reporting stand-
ards, and the provision of datasets in open science reposito-
ries are important to consider in future trials investigating 
the effect of psychological interventions on performance in 
athletes. Because of the limited number of studies in all five 
current meta-analyses, additional trials with robust method-
ology are needed for all types of psychological interventions 
with the aim of enhancing performance in athletes to further 
establish the effects found in this review and to enable addi-
tional investigations of moderating effects.
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