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RESEARCH ARTICLE

The efficacy of psychological skills training for enhancing
performance in sport: a review of reviews
Simon Lange-Smitha, Josephine Cabotb, Pete Coffeec, Katie Gunnelld and David Tode

aDepartment of Sport and Exercise Sciences, Liverpool John Moores University, Liverpool, UK; bUniversity
College Jersey, Jersey, NJ, USA; cDepartment of Psychology, School of Social Sciences, Heriot-Watt
University, Edinburgh, UK; dDepartment of Psychology, Carleton University, Ottawa, Canada; eLancaster
Medical School, Lancaster University, Lancaster, UK

ABSTRACT
Psychological skills training (PST) is one approach within sport
psychology to enhance athletic performance. A significant
amount research documents the efficacy of PST for enhancing
performance which has led to numerous reviews. Such is the
volume of reviews, that a “review of reviews”, or overview, is
warranted. This overview aimed to examine reviews summarising
the evidence that PST enhances performance in sport. Six online
databases were searched electronically, and thirteen journals
were searched manually, following which accumulated articles
were forward- and backward-searched. A total of 30 systematic,
meta-analytic, and narrative reviews were included that (a)
reviewed studies involving the application of PST to athletes, and
(b) summarised the effects of PST interventions on sport
performance, or a motor performance-based surrogate of a
sporting task. Data regarding review characteristics, PST
interventions reviewed, and outcomes were extracted. Included
reviews were assessed using the AMSTAR 2 instrument. 90% of
the reviews concluded that PST interventions can enhance
performance; however, 97% were rated as critically low in quality.
Critically low quality reviews should not be relied on to provide
an accurate and comprehensive summary of the available studies,
thus the conclusion of this overview is that practitioners must be
cautious when making claims about the review-level evidence for
their PST interventions. It is suggested that prospective reviewers
ensure they draw on current and accepted review methodology
so that readers have clarity about the efficacy of the reviewed
PST interventions in future research.
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Psychological skills training (PST) is a popular method which involves teaching athletes
methods to help them to enhance the quality and consistency of their performance
(Weinberg, 2019). Practitioners debate the definition of a psychological skill, for
example Behncke (2004) refers to psychological skills as cognitive-somatic techniques,
such as imagery, relaxation, and self-talk, whereas others include trait-like components

© 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License
(http://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any
medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

CONTACT Simon Lange-Smith s.g.langesmith@2018.ljmu.ac.uk Department of Sport and Exercise Sciences,
Liverpool John Moores University, Liverpool L2 2QP, UK

INTERNATIONAL JOURNAL OF SPORT AND EXERCISE PSYCHOLOGY
https://doi.org/10.1080/1612197X.2023.2168725

http://crossmark.crossref.org/dialog/?doi=10.1080/1612197X.2023.2168725&domain=pdf&date_stamp=2023-01-30
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:s.g.langesmith@2018.ljmu.ac.uk
http://www.tandfonline.com


such as confidence, motivation, and focus (Vealey, 2019). To clarify the issue, Dohme et al.
(2017) systematically reviewed terms used in empirical studies to describe psychological
components purported to facilitate athletic performance. Dohme et al. (2017) defined
psychological skills as “an athlete’s ability to use learned methods to regulate or
enhance their psychological characteristics” (pp. 158–159), and it was this definition
that was adopted for the present review. Conversely, they defined psychological charac-
teristics as “trait-like dispositions that can be regulated or enhanced through systematic
development despite their relative stability” (pp. 158–159). For example, psychological
skills such as imagery may be used to enhance psychological characteristics, such as
self-confidence (Dohme et al., 2019).

As the use of PST by athletes has increased, the research examining the efficacy of
these PST interventions has rapidly expanded. Confronted with a large volume of research
on PST interventions, authors have reviewed the studies to summarise, synthesise, and
simplify the evidence of the efficacy of PST in sport (e.g., Agosti & Sirico, 2020; Brown &
Fletcher, 2017; Tod et al., 2011).

The rapidly increasing number of reviews comprise of narrative, systematic, and meta-
analytic reviews. Although well intentioned, this rapid increase in the number of reviews
has limitations. Firstly, it compounds the problem stakeholders already face in sorting
through multitudes of evidence. Secondly, these reviews often present conflicting
results. For example, Brown and Fletcher (2017) concluded that PST techniques such as
imagery and relaxation enhance sport performance, whereas Pelka et al. (2016) concluded
that these PST techniques did not enhance performance. Conflicting conclusions from
reviews about the same topic suggest a need to critically appraise the reviews themselves
to identify causes of these inconsistencies. For example, the reviews might focus on
different populations, outcomes, inclusion criteria, and comparators, or their quality
might be limited, affecting the inferences made from the reviews. Importantly, stake-
holders in sport make decisions on the basis of reviews, so it is critical to examine what
is leading to these inconsistencies among reviews so that they can develop a better
understanding of the effectiveness of PST in sport.

One method of appraising reviews is to conduct a “review of reviews” (i.e., an over-
view). Overviews systematically document evidence from existing systematic reviews
on a topic with the goal of generating results to give a high-level overview (Higgins
et al., 2019). An overview represents one of the highest levels of evidence synthesis cur-
rently employed, and they are influential in health and biomedical literature (Fusar-Poli &
Radua, 2018) because they provide “user-friendly” summaries of research relevant to a
decision, without decision makers needing to assimilate the results of multiple reviews
themselves (Hartling et al., 2016). In addition, an overview can provide an opportunity
for stakeholders and policy makers identify the reasons why extant reviews may differ
in their findings and quality, and take these reasons into account when they read
reviews and use them to make decisions. Faulkner et al.’s (2021) search found only two
overviews in sport and exercise psychology (Biddle et al., 2011; Biddle et al., 2019),
both on physical activity. To the authors’ knowledge, there are no overviews on PST in
sport.

An overview of reviews on PST for performance enhancement could make several key
contributions. Firstly, it would summarise the extant literature to provide a “user-friendly”
summary of research relevant to whether or not to use PST, without needing to assimilate
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the results of multiple reviews. Secondly, an overview of this area would be an opportu-
nity to assess the overall quality of the extant literature, so that practitioners of PST can be
aware of the quality of the evidence behind their practice. Finally, an overview could bring
insight into why existing reviews have inconsistent results by examining variations in
methodology and quality of evidence between reviews.

As such, the aim of this overview was to examine the review literature on PST’s effec-
tiveness in enhancing sport performance, and provide a clear and thorough understand-
ing of the topic. More specifically, this overview’s objectives included examining (a) the
types of PST interventions included in the reviews, (b) the conclusions of the reviews,
and (c) the quality of the review literature. Achieving these objectives indicate which
PST interventions have been examined in the review literature, what evidence there is
that they enhance performance, and how reliable that evidence is.

Aims of the current study

The objectives for the review were developed using the population, intervention, com-
parator, outcomes (PICO) framework (Schardt et al., 2007). Specifically, this overview sum-
marised reviews investigating the relationship between athletes’ (P, an individual who
participates in competitive sport; Swann et al., 2015) use of PST (I, learned methods to
regulate or enhance athlete’s psychological characteristics; Dohme et al., 2017) and
their performance (O, the execution of actions necessary to complete a task; Swann
et al., 2015) in sport in comparison with controls (C), where included.

Methods

Protocol and publication standard

Prior to conducting this review, the protocol was made available on the Open Science Fra-
mework (OSF).1 We used the Preferred Reporting Items for Overviews of Systematic
Reviews pilot tool (PRIOSR, Bougioukas et al., 2018) as the publication standard for this
overview (available on the OSF2). The PRIOSR ensures the complete and transparent
reporting of overviews to facilitate interpretation.

Eligibility criteria and outcomes of interest

Articles satisfying the following criteria were included:

(a) Systematic, meta-analytic, and narrative reviews, where the primary purpose was to
review the literature. The authors elected to include narrative reviews in the search
because it was felt that, while narrative reviews traditionally do not answer directional
research questions about intervention efficacy like that of the present overview, they
provide interpretation and critique, and contribute by deepening understanding
(Greenhalgh et al., 2018), which may be valuable for addressing the objective of
the overview. Furthermore, narrative reviews were more common than other
approaches in older literature, therefore valuable earlier information could be
missed if they were omitted.
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(b) Articles which reviewed studies involving the delivery of PST (as defined by Dohme
et al., 2017) as an intervention to athletes to improve performance in sport.

(c) Articles which summarised the effects of PST interventions on a measure of sport per-
formance, or motor performance-based surrogates of a sporting task. These measures
of performance were the specific outcome of interest. Motor performance surrogates
were considered because athletes use PST to enhance motor skill performance, as
well as competitive performance (Tod et al., 2015).

(d) Articles written in English, the only language read by the authors.
(e) Articles which were either published or unpublished (e.g., unpublished dissertations,

conference abstracts, preprints, etc.).

Information sources and search strategy

Search term generation
Search terms were generated using “Pearl growing” (Booth, 2016); an approach to sys-
tematic literature searching which identifies relevant literature. A review which met the
inclusion criteria (Brown & Fletcher, 2017) was identified, and relevant search terms
were extracted from the main text. This paper’s reference list and “cited by” list were
then screened for reviews which met the inclusion criteria, from which relevant search
terms were also extracted. This process continued iteratively until no more relevant
search terms could be identified. The final search terms are presented in Table 1.

Search dates
The initial search was carried out in August 2019. The search was repeated in December
2021 and September 2022 so as to include more recently published articles.

Electronic search
An electronic search was then conducted using the search terms shown in Table 1 via the
following electronic databases: (a) PsycINFO on OVID (b) SPORTDiscus on EBSCO (c)
PubMed on MEDLINE (d) SCOPUS on Elsevier (e) and WebOfScience.

Additional search strategies
Three additional search strategies were used; manual, forward, and backward searches. If
the electronic search returned three or more eligible reviews from a single journal, that

Table 1. Search terms for online database search.
Search terms Descriptors

1. PST “self-talk” OR “self talk” OR “inner dialogue” OR “arousal control” OR “relaxation” OR “activation” OR
“PMR” OR “emotion control” OR “breath*” OR “mindfulness” OR “imagery” OR “visualisation” OR
“mental rehearsal” OR “goal setting” OR “performance profiling” OR “performance routine*” OR
“pre-performance routine*” OR “anxiety” OR “stress” OR “reflection” OR “self-aware*” OR “self
aware*” OR “attention” OR “focus” OR “attentional shift” OR “biofeedback” OR “associative
attention” OR “dissociative attention” OR “refocus*” OR “mental skills training” OR “psychological
skills training” OR “MST” OR “PST” OR “psychological intervention*” OR “intervention”

2. Review “systematic review” OR “narrative review” OR “meta-analysis” OR “review”
3. Sport
performance

“athlet*” OR “sport*” OR “perform*”

Combination #1 AND #2 AND #3
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journal’s table of contents was screened manually. In addition, the tables of contents of
the following journals, which the authors were aware had previously published literature
on PST interventions in the context of sport, were also manually screened:(a) Case Studies
in Sport and Exercise Psychology (b) International Journal of Sport and Exercise Psychology
(c) International Journal of Sport Psychology (d) International Review of Sport and Exercise
Psychology (e) Journal of Applied Sport Psychology (f) Journal of Clinical Sport Psychology
(g) Journal of Imagery Research in Sport and Physical Activity (h) Journal of Sport & Exercise
Psychology (i) Journal of Sport Psychology in Action (j) Psychology of Sport and Exercise (k)
The Sport Psychologist (l) Sport and Exercise Psychology Review (m) Sport, Exercise and Per-
formance Psychology.

Additionally, the reference lists of the eligible articles which were screened as
full texts were backward- and forward-searched for further potentially relevant
articles. Backward searching is the process of examining the works cited by an
author to establish what research has influenced the author. Forward searching
is where articles that cite an original article or work after it has been published
are identified. This type of search focuses on the publications created after an
article’s publication.

Data management and selection process

Records from the searches were stored using Endnote X7 before being exported to
Rayyan (Ouzzani et al., 2016) for screening and duplicate removal. The first author
screened titles and abstracts and reviewed full texts for eligibility according to a standar-
dised process illustrated in a flowchart which is available on the OSF.3 The second author
(blinded to the first author’s inclusion decisions) randomly sampled 20% of the full-text
assessed papers and independently assessed their eligibility using the flowchart
described above. Disagreements between the two authors were resolved by the third
author.

Data collection process and data items

Data were extracted from included articles via a piloted standardised form, available on
the OSF.4 Extracted data included: (a) authors’ names, (b) publication date, (c) publishing
journal (or document type if unpublished), (d) review objectives, (e) review methodology,
(f) number of studies reviewed, (g) critical appraisal tool, (h) psychological skill(s)
reviewed, (i) authors’ conclusions, (j) performance enhancement effect, (k) controls, (l)
manipulation checks, and (m) funding.

Assessment of methodological quality

We used the “Assessing the Methodological Quality of Systematic Reviews” tool (AMSTAR
2) to analyse the methodological and evidence quality. The AMSTAR 2 is a valid and
reliable appraisal tool (Shea et al., 2017). The methodological and evidence quality of
the included reviews were assessed by the first author using a piloted standardised
form available on the OSF.5
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Data synthesis

Data regarding review selection, review characteristics, and assessment of methodologi-
cal quality and quality of evidence are described narratively. Data regarding the interven-
tions described in the included reviews and their outcomes are synthesised in text and
supported by the relevant tables.

Results

Review selection

The literature search returned 904 records. After screening titles and abstracts, 77 papers
had their full-text assessed. After full-text screening, 30 reviews met inclusion and exclu-
sion criteria (Figure 1 for PRISMA flow diagram). A list of excluded articles with reasons is
on the OSF.6 Agreement between the first and second authors was 90% and, after
mediation by a third author, all disagreements were resolved in favour of inclusion.

Review characteristics

Review types
Characteristics of the 30 reviews are summarised in a table, on the OSF.7 Of the 30 reviews,
14 were systematic reviews without meta-analysis, 11 were systematic reviews with meta-
analysis, and 5 were narrative reviews. Of the systematic reviews (with or without meta-
analysis), the number of included studies ranged from 7 to 66 (m = 34.12, SD = 18.50).

Publication
28 of the reviews appeared in academic journals with two (Moore, 2003; Oppermann,
2013) that were unpublished doctoral dissertations. Of the published reviews, 12
appeared in sport psychology journals, 12 in sport science journals, 4 in mainstream psy-
chology journals, and 1 each in journals dedicated to psychophysiology and performance
enhancement.

Review objectives
The reviews reported various objectives. The most common was to present a synthesis of
the literature on a particular psychological skill (e.g., Hinshaw, 1991). Other objectives
were more focused on the effects of a psychological skill on performance (e.g., Landers
& Feltz, 1983).

Comparison groups
Reporting of the comparison groups used in the primary studies was mixed. Ten reviews
did not record employed comparison groups. Five reviews stated all reviewed studies
used control groups, but gave no further details. The remaining reviews described
various types of comparison groups, including “do your best controls”, waiting list
controls, attentional controls (e.g., a non-relevant video) and no-instruction controls.
Table 2 presents the frequency of which different comparison groups were mentioned
across the 30 reviews. 20 reviews mentioned at least one study for which the comparison
group was not described.

6 S. LANGE-SMITH ET AL.



Manipulation checks
Reviews were inconsistent in documenting manipulation checks. Only Bühlmayer et al.
(2017) stated that manipulation checks were performed on all of the experimental
groups in the included studies. Six reviews stated that manipulation checks were per-
formed on some but not all experimental groups in the reviewed studies. None of the
included reviews described if manipulation checks were performed on the comparison
groups.

Figure 1. PRISMA Flow diagram illustrating literature research and selection process.
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Methodological quality and quality of evidence

Each review’s rating is presented for each of the AMSTAR 2’s sources of bias. Figure 2
presents the percentages associated with each source of bias. The full AMSTAR 2 assess-
ment is available on the OSF.8

Using the AMSTAR 2, 1 review was rated low quality, and 30 reviews were rated as cri-
tically low quality. Interested readers can find the protocol for generating the confidence
ratings in Shea et al. (2017). Only one review indicated that its methods were established
prior to conducting the review. 21 reviews deployed a comprehensive literature search
strategy, and those that did not were typically narrative in nature and did not describe
any search strategy. None of the included reviews provided a list of excluded studies
with justifications of exclusions. 10 reviews used satisfactory techniques for assessing
risk of bias. 18 reviews did not account for risk of bias when interpreting their review
results. In 22 reviews, the research questions and inclusion criteria did not conform to
PICO. 8 reviews explained their selection of study designs for inclusion (as opposed to

Table 2. Frequency of which different comparison groups were mentioned
in relation to the studies across all of the included reviews.
Comparison type Number of mentions

Motivational control 6
Pre-post design with no control 3
Single subject control 1
No control 4
Simple control 1
Direct control 1
No contact 1
No goal 1
No treatment, with physical practice 1
No treatment, without physical practice 1
Alternative treatment 2
Attentional control 2
Placebo 2
Negative treatment 1
No instruction 1
Not stated 20

Figure 2. Percentages of reviews satisfying the criteria of the AMSTAR-2 assessment tool.
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merely describing it). Less than a third of authors performed study selection (n = 6) or data
extraction (n = 8) in duplicate. 17 of the reviews described the included studies in ade-
quate detail. No authors reported sources of funding for included studies. Finally, 10
reviews included statements pertaining to funding or conflicts of interest, of whom
none declared any such conflicts.

Several AMSTAR 2 criteria applied only to meta-analytic reviews (n = 11). In these
cases, all reviews used appropriate methods for statistical analysis. 7 reviews investi-
gated publication bias. 5 reviews assessed the potential impact of risk of bias in indi-
vidual studies on the results of their meta-analyses, or adequately explained observed
heterogeneity.

Synthesis of results

Interventions
45 psychological skills training interventions appeared in the reviews (frequencies are pre-
sented in Table 3). Interventions were placed in one of 10 categories based on broad
definitions of the method the athlete used to execute the skill. Nine such categories of
interventions were identified, and a separate category was identified for multi-method
interventions.

Four interventions involving a multisensory mental image were mentioned (Category
1): mental practice (5 reviews), imagery (12), mental rehearsal (1), and motor imagery (1).
Four interventions centred on modifying the words that individuals use to speak to
themselves (Category 2): were self-talk (8), self-efficacy statements (1), cognitive reap-
praisals (1), and cognitive restructuring (1). In category 3 were 2 interventions where
individuals were exposed to anxiety-inducing stimuli: stress inoculation (2) and systema-
tic desensitisation (1). Eight reviews mentioned goal setting (Category 4). Category 5
contained 10 interventions involving deliberate modification of breathing rate and/or
muscle tension: preparatory arousal (3), relaxation (4), Progressive Muscle Relaxation
(PMR) (3), arousal management (1), arousal regulation (1), breathing techniques (1),
applied tension release (1), autogenic training (1), danjeon breathing (1), and left-hand
contractions (1). The majority of these were mentioned once in the same review
(Pelka et al., 2016). Category 6 included five interventions involving deliberate efforts
to direct visual or mental attention toward something: attentional focus (1), associative
attention (1), dissociative attention (1), attentional focus manipulation (1), and quiet eye
training (2). Eight interventions based on biofeedback (category 7) were mentioned in
the reviews: electromyography (EMG) biofeedback (2), electroencephalography (EEG)
biofeedback (1), heart rate biofeedback (1), heart rate variability (HRV) biofeedback (1),
skin temperature biofeedback (1), postural biofeedback (1), multimodal biofeedback
(1), and neurofeedback (1). Many of these interventions were mentioned only once,
and in the same review (Oppermann, 2013). Five reviews mentioned hypnosis (Category
8). Category 9 includes mindfulness-based interventions (1), mindfulness practice tech-
niques (1) and mindfulness and acceptance approaches (1). Category 10 comprised 7
multi-method interventions: visuomotor behaviour rehearsal (VMBR; 1), Activation (1),
Pre-performance routines (2), Multimodal Performance routines (1), Cognitive self-regu-
lation (1), Realistic self-evaluation (1), maintaining a sense of balance (1), and multicom-
ponent interventions (1).
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Table 3. Frequency of occurrence of PST interventions in the included reviews, categorised based on
description of the method performed by the athlete.
Category
number Description of method

Psychological skill (as
described in review)

Number of reviews of
psychological skill

1 Projecting a multisensory mental image of
something.

Mental practice 5
Imagery 13
Mental rehearsal 1
Motor imagery 1

2 Modifying the words that a person uses to speak to
themselves, either aloud or internally.

Self-talk 9
Self-efficacy statements 1
Cognitive reappraisals 1
Cognitive restructuring 1

3 Deliberate exposure of a person to an anxiety-
inducing stimulus.

Stress inoculation 2
Systematic
desensitisation

1

4 Systematic development of a target or targets
which an individual aims to achieve.

Goal setting 9

5 Deliberate modification of breathing rate and/or
muscle tension.

Preparatory arousal 3
Relaxation 4
Progressive muscle
relaxation

3

Arousal management 1
Arousal regulation 1
Breathing techniques 1
Applied tension release 1
Autogenic training 1
Danjeon breathing 1
Left-hand contractions 1

6 Deliberate efforts to direct visual or mental
attention toward something.

Attentional focus 1
Associative attention 1
Dissociative attention 1
Attentional focus
manipulation

1

Quiet eye training 2
Transcendental
meditation

1

7 Making use of technology to receive feedback on a
physiological function which the individual is
attempting to exert control over.

EMG Biofeedback 2
EEG Biofeedback 1
HRV Biofeedback 1
Heart rate Biofeedback 1
Skin temperature
biofeedback

1

Postural biofeedback 1
Multimodal biofeedback 1
Neurofeedback 1

8 Induction of a state of consciousness in which a
person is more responsive to suggestion.

Hypnosis 5

9 Focusing awareness on, and acceptance of the
present moment.

Mindfulness based
interventions

1

Mindfulness practice
techniques

1

Mindfulness and
acceptance
approaches

1

10 Multi-method interventions VMBR 1
Activation 1
Pre-performance
routines

2

Multimodal Performance
routines

1

Cognitive self-regulation 1
Realistic self-evaluation 1

1

(Continued )
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Outcomes
Performance measures are summarised in a Table available on the OSF.9 These measures
included motor skill learning, motor skill performance, a combination of both, and
simply “performance.” 27 reviews reported apositive effect of PST on ameasure of perform-
ance in comparison to controls. Elevenmeta-analyses presented quantitative evidence of a
PST performance enhancement effect. Effect sizes for visualisation interventions ranged
from d = .43 (Simonsmeier et al., 2020) to .68 (Hinshaw, 1991). The only effect size for
self-talk was .48 (Hatzigeorgiadis et al., 2011). For goal-setting, effect sizes ranged from
.34 (Kyllo & Landers, 1995) to .54 (Meyers et al., 1996). The effect size for quiet eye was
1.53 (Lebeau et al., 2016). Mindfulness had an effect size of 1.35 (Bühlmayer et al., 2017).
The biofeedback effect size was .72 (Oppermann, 2013). Meyers et al. (1996) found an
effect of .73 for relaxation and 1.23 for arousal increase interventions. Brown and Fletcher’s
(2017) meta-analysis contained several psychological and psychosocial interventions, and
reported an effect size of .57.

Three systematic reviews used vote-count to summarise findings. Morgan and Mora
(2017) reported that in 85.71% of the studies they reviewed (n = 6), heart rate variability
biofeedback enhanced psychophysiological variables that improved sport performance.
Tod et al. (2015) reported relationships between strategy use and strength performance
of; imagery 63%, goal setting 65%, self-talk 61% and preparatory arousal 63%. Tod et al.
(2011) reported that 75% of studies of positive self-talk supported the presence of an
enhancement effect on general performance, whereas 100% of studies suggested nega-
tive self-talk resulted in decrements to general performance.

Eighteen reviews synthesised evidence narratively, concluding that a range of PST
interventions enhanced performance. For example, Alexander et al. (2019) concluded
that imagery has the potential to positively influence performance in powerlifting.
Several narrative reviews reported that multi-method PST interventions enhanced per-
formance (e.g., Rumbold et al., 2012).

Three reviews presented mixed or no evidence for performance enhancement and
were systematic reviews without meta-analysis. Gröpel and Mesagno (2019) reported
that pre-performance routines, quiet eye training, left-hand contractions, and acclimatis-
ation training consistently enhanced performance, but found mixed evidence for analogy
learning and no evidence for goal setting, neurofeedback training, and reappraisal cues.
Similarly, Pelka et al. (2016) concluded that biofeedback and hypnosis can positively
influence performance consistently; however, the other techniques that were proven
effective in clinical environments (PMR, breathing techniques, applied tension release,
imagery, autogenic training, transcendental meditation and Danjeon breathing) did not
consistently enhance performance. Finally, Moore (2003) indicated that imagery, goal-
setting, self-talk, and arousal regulation did not meet the standards required for desig-
nation as efficacious interventions.

Table 3. Continued.
Category
number Description of method

Psychological skill (as
described in review)

Number of reviews of
psychological skill

Maintaining a sense of
balance

Multi-component
interventions

1
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Discussion

This is the first overview investigating the efficacy of PST to enhance sport perform-
ance. In this article, the findings of 30 narrative, systematic, and meta-analytic
reviews were synthesised. In general, there was varied evidence from the included
reviews to suggest that PST can enhance skill execution. There are limitations to this
evidence, including the mixed reporting of comparison groups, the lack of manipu-
lation checks, and the use of vote counting to synthesise the findings. In addition, indi-
cations from the AMSTAR 2 assessment suggested that much of the review literature
lacked rigour, and tells us little about the quality of the primary research (i.e., reviewers
have seldom critically appraised primary research according to recognised procedures
or standards).

The included reviews gave varied evidence regarding the effect of PST interventions on
performance. Some of the included reviews presented quantitative evidence of PST
enhancing performance, with effect sizes, ranging from small to large. Additionally,
three vote counts indicated that PST enhances performance. Also, all five included narra-
tive reviews concluded that PST enhances performance across several contexts. Conver-
sely, three systematic reviews presented mixed or no evidence for performance
enhancement. There are multiple potential reasons for this discrepancy.

It may be that PST does not help all athletes enhance competitive performance. Paral-
leling other psychological interventions, PST may help some people, and have no effect
on others (Paul, 1967). The challenge would be to identify which moderating variables
might produce divergent effects. For example, researchers and reviewers may investigate
whether skill level (Swann et al., 2015) or the type of skill (Davis et al., 2000) moderates the
effect of PST on performance.

Alternatively, the variation in results may be due to the critically low quality of the
included reviews. 29 of the 30 included reviews were rated as critically low in quality
using the AMSTAR 2 tool, meaning that they have “more than one critical flaw and
should not be relied on to provide an accurate and comprehensive summary of the avail-
able studies” (Shea et al., 2007). There are several potential reasons for this preponderance
of critically low ratings. Many of the reviews predate even the original AMSTAR checklist
(Shea et al., 2007), and the science of reviewing has advanced since they were written.
Nonetheless, many of the unmet AMSTAR 2 criteria require relatively little effort to
satisfy. For example, no authors provided a list of excluded studies along with exclusion
reasons, or reported sources of funding. Similarly, only one review stated that the review
methods were established prior to conducting the review (Oppermann, 2013). Such
missing details suggest that authors may be unaware of the criteria their reviews will
be assessed against. If reviewers became aware of the accepted reviewmethods and stan-
dards, then their conclusions would carry greater validity and provide more useful infor-
mation for stakeholders in the sporting world.

It would have been instructive to understand how the distribution of AMSTAR 2 quality
ratings of reviews of PST compare with other overviews within sport psychology, as this
might give some indication of the relative strength or weakness of the PST literature in
comparison to other areas in sport psychology. However, the existing overviews within
sport psychology (Biddle et al., 2011, 2019) did not use the AMSTAR 2, therefore such
comparisons are not possible at this time. Nonetheless, it would be of benefit for
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prospective authors of future overviews to consider using the AMSTAR 2, so that such
comparisons are possible in future.

A noteworthy methodological issue in the included reviews was the reporting of com-
parison groups. 50% of the reviews either gave no details regarding the comparison
groups used in the research, or provided limited details about the types of control
groups. Readers must be aware of what PST interventions are being compared with, to
make informed interpretations of any performance enhancement effect. For example,
an intervention might have no effect, but the “control” decreases performance.
Without accurate description of the control this is impossible to determine, leading to
an increased risk of type I errors. When reviewers did report the type of comparison,
often groups such as “alternative treatment” or “motivational control” were reported
with no further consideration. Such reporting leaves readers unaware of whether
increases in performance are due to the intervention, placebo, or other extraneous
factors.

A related issue is the lack of details about manipulation checks. Although a few reviews
reported whether studies included manipulation checks on interventions, none reported
whether manipulation checks were performed on controls. Researchers have indicated
that control participants spontaneously use psychological skills (Hardy et al., 2005).
Such groups, where participants spontaneously use interventions, are more correctly
termed contrast groups (APA Board of Scientific Affairs, 1999). Contrast groups do not
provide a consistent baseline measure for comparison, increasing the risk of type II
errors. When reviewing the efficacy of PST interventions compared to controls, authors
can help readers by reporting on manipulation checks used on the contrast groups
and discuss this information as part of their interpretations.

When exploring PST efficacy, meta-analyses have benefits beyond other review types;
they can examine the strength (or lack thereof), direction, and precision of the interven-
tion effectiveness (Riemsma et al., 2003). They can correct for low statistical power, a situ-
ation likely to occur in studies of elite sports performers, who are by definition a small
population and challenging to recruit. Other types of reviews do not allow for such cor-
rections (Riemsma et al., 2003). It is recommended that authors seeking to quantify the
effects of PST interventions on sporting performance should adopt meta-analytic
methodology.

Some of the included reviews used vote counting to synthesise their findings, which is
a flawed method (Higgins et al., 2019). At least two problems can occur with vote count-
ing (Tod, 2019). First, problems occur if subjective decisions or statistical significance are
used to define “positive” and “negative” studies (Shuster, 2011). Second, vote counting
does not account for the quality of the studies, the size of the samples, or the size of
the effect (Shuster, 2011). As noted previously, authors seeking to quantify the effects
of PST interventions on sporting performance should ideally adopt meta-analytic meth-
odology. However, where this is not possible, authors should refrain from resorting to
vote counting, due to the limitations of this method outlined above, and instead offer nar-
rative summaries of the evidence they have accumulated.

Many PST interventions were reported in the reviews, which were categorised under
descriptions of the behaviour being performed, to facilitate readers’ understanding,
and provide a “friendly front end” to the literature on the efficacy of PST. Creating
umbrella categories of PST interventions helped address the significant heterogeneity
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in the terms describing PST interventions in the reviews. Such heterogeneity in describing
PST interventions risks complicating an already large literature base, and confusing
readers. A potential solution could be further systematic reviews like Dohme et al.’s
(2017) review. A systematic review categorising and defining PST interventions could
be the first step towards forging a common language for PST.

Limitations

This overview included only English language reviews. Nonetheless, only one article was
screened out as a consequence of being written in another language. Furthermore, evi-
dence suggests that English-language restrictions do not always introduce biases (Morri-
son et al., 2012).

The present overview could be critiqued for including narrative reviews. Conventional
systematic reviews address narrowly focused questions; their key contribution is summar-
ising data. Conversely, narrative reviews provide interpretation and critique; their key con-
tribution is deepening understanding (Greenhalgh et al., 2018). Nonetheless, it was felt by
the authors that while narrative reviews traditionally serve different purposes, they may
nonetheless contain information valuable for addressing the objective of the overview.
Indeed, it emerged that all of the five narrative reviews which were included in this over-
view presented evidence of positive effects for PST on performance. That all of the non-
supportive results for performance enhancement effects emerged from the included sys-
tematic and meta-analytic reviews suggests that narrative reviews may not be sensitive
enough to capture non-supportive results. Based on this of low sensitivity, the authors
recommend that prospective reviewers avoid narrative reviews as a methodology,
where possible, when seeking to quantify performance enhancement effects of PST.
Instead, as previously discussed, it is recommended that authors seeking to quantify
the effects of PST interventions on performance consider adopting meta-analytic
methodology.

A related potential limitation of this overview pertaining to the assessment of meth-
odological quality was that the AMSTAR 2 was not designed to assess the methodological
quality of narrative reviews. In other words, it may be somewhat unfair to compare the
methodological quality of a narrative and systematic reviews with the AMSTAR 2;
however, this was deemed necessary in order to give a consistent evaluation of methodo-
logical quality and quality of evidence across the included reviews.

Implications

The current findings present stakeholders in sport with a dilemma. The reviews largely
conclude that PST can enhance sporting performance, but are typically of critically low
quality. A review of critically low quality should not be relied on to provide an accurate
and comprehensive summary of the available studies (Shea et al., 2017). Therefore, one
could conclude that there is insufficient high quality evidence to support using PST to
help athletes enhance performance. Such a decision represents a value judgement and
scientific evidence is just one factor practitioners need to consider when working with
athletes. Other factors include client preferences, context and available resources (APA,
2006). The current review has provided a “friendly front end” to assist practitioners in
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their decision making. With regards to the academic implications, a unequivocal outcome
of this overview is that reviewers of the PST literature will benefit from drawing on current
and accepted review methodology so that stakeholders in sport have clarity about the
efficacy of the PST interventions for their own decision making.

Conclusions

This overview summarised evidence from narrative, systematic, and meta-analytic reviews
on the relationships between PST and performance in sport, with the aim of providing a
“friendly front end” to the review literature on the subject. The included reviews varied in
methodology, outcomes and the terms used to describe psychological skills. The vast
majority of reviews were rated as critically low in quality using the AMSTAR 2 assessment
tool, suggesting that they should not be relied on to provide an accurate and comprehen-
sive summary of the available studies. In light of this, practitioners must be cautious when
making claims about the review-level evidence for their PST interventions. Prospective
reviewers would benefit by drawing on current and accepted review methodology so
that readers have clarity about the efficacy of the reviewed PST interventions. Finally,
future authors may consider conducting reviews aiming to define and categorise PST
interventions, with the aim of providing clarity to stakeholders in sport by developing a
common lexicon.

Notes

1. Protocol – https://osf.io/tg7wv.
2. Reporting Standard – https://osf.io/qkshp.
3. Inclusion Flowchart – https://osf.io/86fah.
4. Extraction Sheet – https://osf.io/rq2cf.
5. AMSTAR 2 Assessment Tool – https://osf.io/5q6y2.
6. Excluded Reviews – https://osf.io/yztpk.
7. Evidence Table – https://osf.io/634q2.
8. AMSTAR 2 Assessment – https://osf.io/8cu5n.
9. Review Outcomes – https://osf.io/53wdn.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Data availability statement

The authors confirm that the data supporting the findings of this study are available within the
article and its supplementary materials.

References

Items marked with an asterisk (*) were included in this overview.
*Agosti, V., & Sirico, M. (2020). Motor imagery as a tool for motor learning and improving sports per-

formance: A mini review on the state of the art. Sport Science, 13(1), 13–17.

INTERNATIONAL JOURNAL OF SPORT AND EXERCISE PSYCHOLOGY 15

https://osf.io/tg7wv
https://osf.io/qkshp
https://osf.io/86fah
https://osf.io/rq2cf
https://osf.io/5q6y2
https://osf.io/yztpk
https://osf.io/634q2
https://osf.io/8cu5n
https://osf.io/53wdn


*Alexander, D. M., Hutt, E. A., Lefebvre, J. S., & Bloom, G. A. (2019). Using imagery to enhance per-
formance in powerlifting: A review of theory, research, and practice. Strength & Conditioning
Journal, 41(6), 102–109. https://doi.org/10.1519/SSC.0000000000000490

APA Board of Scientific Affairs. (1999). Statistical methods in psychology journals: Guidelines and
explanations. American Psychologist, 54(1), 594–604.

APA Presidential Task Force on Evidence-Based Practice. (2006). Evidence-based practice in psychol-
ogy. American Psychologist, 61(4), 271–285. https://doi.org/10.1037/0003-066X.61.4.271

Behncke, L. (2004). Mental skills training for sports: A brief review. Online Journal of Sport Psychology,
6(1).

Biddle, S. J., Atkin, A. J., Cavill, N., & Foster, C. (2011). Correlates of physical activity in youth: A review
of quantitative systematic reviews. International Review of Sport and Exercise Psychology, 4(1), 25–
49. https://doi.org/10.1080/1750984X.2010.548528

Biddle, S. J., Ciaccioni, S., Thomas, G., & Vergeer, I. (2019). Physical activity and mental health in chil-
dren and adolescents: An updated review of reviews and an analysis of causality. Psychology of
Sport and Exercise, 42(1), 146–155. https://doi.org/10.1016/j.psychsport.2018.08.011

Booth, A. (2016). Searching for qualitative research for inclusion in systematic reviews: A struc-
tured methodological review. Systematic Reviews, 5(1), 1–23. https://doi.org/10.1186/s13643-
016-0249-x

Bougioukas, K. I., Liakos, A., Tsapas, A., Ntzani, E., & Haidich, A. B. (2018). Preferred reporting items for
overviews of systematic reviews including harms checklist: A pilot tool to be used for balanced
reporting of benefits and harms. Journal of Clinical Epidemiology, 93(1), 9–24. https://doi.org/10.
1016/j.jclinepi.2017.10.002

*Brown, D., & Fletcher, D. (2017). Effects of psychological and psychosocial interventions on sport
performance: A meta-analysis. Sports Medicine, 47(1), 77–99. https://doi.org/10.1007/s40279-
016-0552-7

*Bühlmayer, L., Birrer, D., Röthlin, P., Faude, O., & Donath, L. (2017). Effects of mindfulness practice on
performance-relevant parameters and performance outcomes in sports: A meta-analytical
review. Sports Medicine, 47(11), 2309–2321. https://doi.org/10.1007/s40279-017-0752-9

Davis, B., Philips, R., Roscoe, J., & Roscoe, D. (2000). Physical education and study of sports. Jones &
Bartlett.

Dohme, L.-C., Backhouse, S., Piggott, D., & Morgan, G. (2017). Categorizing and defining popular
psychological terms used within the youth athlete talent development literature: A systematic
review. International Review of Sport and Exercise Psychology, 10(1), 134–163. https://doi.org/10.
1080/1750984X.2016.1185451

*Dohme, L.-C., Piggott, D., Backhouse, S., & Morgan, G. (2019). Psychological skills and characteristics
facilitative of youth athletes’ development: A systematic review. The Sport Psychologist, 33(4),
261–275. https://doi.org/10.1123/tsp.2018-0014

*Driskell, J. E., Copper, C., & Moran, A. (1994). Does mental practice enhance performance? Journal of
Applied Psychology, 79(4), 481. https://doi.org/10.1037/0021-9010.79.4.481

Faulkner, G., Fagan, M., & Lee, J. (2021). Umbrella reviews (systematic review of reviews).
International Review of Sport and Exercise Psychology, 15(1), 73–90. https://doi.org/10.1080/
1750984X.2021.1934888

Fusar-Poli, P., & Radua, J. (2018). Ten simple rules for conducting umbrella reviews. Evidence Based
Mental Health, 21(3), 95–100. https://doi.org/10.1136/ebmental-2018-300014

Greenhalgh, T., Thorne, S., & Malterud, K. (2018). Time to challenge the spurious hierarchy of sys-
tematic over narrative reviews? European Journal of Clinical Investigation, 48(6), https://doi.org/
10.1111/eci.12931

*Greenspan, M. J., & Feltz, D. L. (1989). Psychological interventions with athletes in competitive situ-
ations: A review. The Sport Psychologist, 3(3), 219–236. doi:https://doi.org/10.1123/tsp.3.3.219

*Gröpel, P., & Mesagno, C. (2019). Choking interventions in sports: A systematic review. International
Review of Sport and Exercise Psychology, 12(1), 176–201. https://doi.org/10.1080/1750984X.2017.
1408134

Hardy, J., Hall, C. R., Gibbs, C., & Greenslade, C. (2005). Self-talk and gross motor skill performance: An
experimental approach. Athletic Insight, 7(2), 1–13.

16 S. LANGE-SMITH ET AL.

https://doi.org/10.1519/SSC.0000000000000490
https://doi.org/10.1037/0003-066X.61.4.271
https://doi.org/10.1080/1750984X.2010.548528
https://doi.org/10.1016/j.psychsport.2018.08.011
https://doi.org/10.1186/s13643-016-0249-x
https://doi.org/10.1186/s13643-016-0249-x
https://doi.org/10.1016/j.jclinepi.2017.10.002
https://doi.org/10.1016/j.jclinepi.2017.10.002
https://doi.org/10.1007/s40279-016-0552-7
https://doi.org/10.1007/s40279-016-0552-7
https://doi.org/10.1007/s40279-017-0752-9
https://doi.org/10.1080/1750984X.2016.1185451
https://doi.org/10.1080/1750984X.2016.1185451
https://doi.org/10.1123/tsp.2018-0014
https://doi.org/10.1037/0021-9010.79.4.481
https://doi.org/10.1080/1750984X.2021.1934888
https://doi.org/10.1080/1750984X.2021.1934888
https://doi.org/10.1136/ebmental-2018-300014
https://doi.org/10.1111/eci.12931
https://doi.org/10.1111/eci.12931
https://doi.org/10.1123/tsp.3.3.219
https://doi.org/10.1080/1750984X.2017.1408134
https://doi.org/10.1080/1750984X.2017.1408134


Hartling, L., Featherstone, R., Nuspl, M., Shave, K., Dryden, D. M., & Vandermeer, B. (2016). The con-
tribution of databases to the results of systematic reviews: A cross-sectional study. BMC Medical
Research Methodology, 16(1), 1–13. https://doi.org/10.1186/s12874-016-0232-1

*Hatzigeorgiadis, A., Zourbanos, N., Galanis, E., & Theodorakis, Y. (2011). Self-talk and sports perform-
ance: A meta-analysis. Perspectives on Psychological Science, 6(4), 348–356. https://doi.org/10.
1177/1745691611413136

Higgins, J. P., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M. J., & Welch, V. A. (2019). Cochrane
handbook for systematic reviews of interventions. John Wiley & Sons.

*Hinshaw, K. E. (1991). The effects of mental practice on motor skill performance: Critical evaluation
and meta-analysis. Imagination, Cognition and Personality, 11(1), 3–35. https://doi.org/10.2190/
X9BA-KJ68-07AN-QMJ8

*Kyllo, B., & Landers, M. (1995). Goal setting in sport and exercise: A research synthesis to resolve the
controversy. Journal of Sport and Exercise Psychology, 17(2), 117–137. https://doi.org/10.1123/
jsep.17.2.117

*Landers, D. M., & Feltz, D. (1983). The effects of mental practice on motor skill learning and perform-
ance: A meta-analysis. Journal of Sport Psychology, 5(1), 25–57. https://doi.org/10.1123/jsp.5.1.25

*Lebeau, J. C., Liu, S., Sáenz-Moncaleano, C., Sanduvete-Chaves, S., Chacón-Moscoso, S., Becker, B. J.,
& Tenenbaum, G. (2016). Quiet eye and performance in sport: A meta-analysis. Journal of Sport
and Exercise Psychology, 38(5), 441–457. https://doi.org/10.1123/jsep.2015-0123

*Masters, K. S., & Ogles, B. M. (1998). Associative and dissociative cognitive strategies in exercise and
running: 20 years later, what do we know? The Sport Psychologist, 12(3), 253–270. https://doi.org/
10.1123/tsp.12.3.253

*Meyers, A. W., Whelan, J. P., & Murphy, S. M. (1996). Cognitive behavioral strategies in athletic per-
formance enhancement. Progress in Behavior Modification, 30(1), 137–164.

*Moore, Z. (2003). Toward the development of an evidence based practice of sport psychology: A struc-
tured qualitative study of performance enhancement interventions [Unpublished doctoral
dissertation].

*Morgan, S. J., & Mora, J. A. (2017). Effect of heart rate variability biofeedback on sport performance,
a systematic review. Applied Psychophysiology and Biofeedback, 42(3), 235–245. https://doi.org/10.
1007/s10484-017-9364-2

Morrison, A., Polisena, J., Husereau, D., Moulton, K., Clark, M., Fiander, M., & Rabb, D. (2012). The
effect of English-language restriction on systematic review-based meta-analyses: A systematic
review of empirical studies. International Journal of Technology Assessment in Health Care, 28
(2), 138–144. https://doi.org/10.1017/S0266462312000086

Nesti, M. (2010). Psychology in football: Working with elite and professional players. Routledge.
*Noetel, M., Ciarrochi, J., Van Zanden, B., & Lonsdale, C. (2019). Mindfulness and acceptance

approaches to sporting performance enhancement: A systematic review. International Review
of Sport and Exercise Psychology, 12(1), 139–175. https://doi.org/10.1080/1750984X.2017.1387803

*Onestak, D. M. (1991). The effects of progressive relaxation, mental practice, and hypnosis on ath-
letic performance: A review. Journal of Sport Behavior, 14(4), 247.

*Oppermann, P. (2013). Biofeedback’s effect on sports performance: A meta-analysis and analysis of
moderators [Doctoral dissertation]. Boston University.

Ouzzani, M., Hammady, H., Fedorowicz, Z., & Elmagarmid, A. (2016). Rayyan—a web and mobile app
for systematic reviews. Systematic Reviews, 5(1), 1–10. https://doi.org/10.1186/s13643-016-0384-4

Paul, G. (1967). Strategy of outcome research in psychotherapy. Journal of Consulting Psychology, 31
(1), 109–118. https://doi.org/10.1037/h0024436

*Pelka, M., Heidaria, J., Ferrautia, A., Meyer, T., Pfeiffer, M., & Kellmann, M. (2016). Relaxation tech-
niques in sports: A systematic review on acute effects on performance. Performance
Enhancement & Health, 5(2), 47–59. https://doi.org/10.1016/j.peh.2016.05.003

Pineau, T. R., Glass, C. R., & Kaufman, K. A. (2014). The Wiley Blackwell handbook of mindfulness. Wiley.
Pollock, M., Fernandes, R. M., Pieper, D., Tricco, A. C., Gates, M., Gates, A., & Hartling, L. (2019).

Preferred reporting items for overviews of reviews (PRIOR): A protocol for development of a
reporting guideline for overviews of reviews of healthcare interventions. Systematic Reviews, 8
(1), 1–9. https://doi.org/10.1186/s13643-018-0916-1

INTERNATIONAL JOURNAL OF SPORT AND EXERCISE PSYCHOLOGY 17

https://doi.org/10.1186/s12874-016-0232-1
https://doi.org/10.1177/1745691611413136
https://doi.org/10.1177/1745691611413136
https://doi.org/10.2190/X9BA-KJ68-07AN-QMJ8
https://doi.org/10.2190/X9BA-KJ68-07AN-QMJ8
https://doi.org/10.1123/jsep.17.2.117
https://doi.org/10.1123/jsep.17.2.117
https://doi.org/10.1123/jsp.5.1.25
https://doi.org/10.1123/jsep.2015-0123
https://doi.org/10.1123/tsp.12.3.253
https://doi.org/10.1123/tsp.12.3.253
https://doi.org/10.1007/s10484-017-9364-2
https://doi.org/10.1007/s10484-017-9364-2
https://doi.org/10.1017/S0266462312000086
https://doi.org/10.1080/1750984X.2017.1387803
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1037/h0024436
https://doi.org/10.1016/j.peh.2016.05.003
https://doi.org/10.1186/s13643-018-0916-1


*Ribeiro, J., Dias, C., Barbosa Filho, V. C., Cruz, J., & Fonseca, A. (2019). Mental imagery in volleyball
settings: A scoping review. Journal of Imagery Research in Sport and Physical Activity, 14(1), https://
doi.org/10.1515/jirspa-2018-0012

*Richardson, A. (1967). Mental practice: A review and discussion part I. Research Quarterly. American
Association for Health, Physical Education and Recreation, 38(1), 95–107. https://doi.org/10.1080/
10671188.1967.10614808

Riemsma, R. P., Pattenden, J., Bridle, C., Sowden, A. J., Mather, L., Watt, I. S., & Walker, A. (2003).
Systematic review of the effectiveness of stage based interventions to promote smoking cessa-
tion. BMJ, 326(7400), 1175–1177. https://doi.org/10.1136/bmj.326.7400.1175

*Rumbold, J. L., Fletcher, D., & Daniels, K. (2012). A systematic review of stress management inter-
ventions with sport performers. Sport, Exercise, and Performance Psychology, 1(3), 173. https://
doi.org/10.1037/a0026628

*Sappington, R., & Longshore, K. (2015). Systematically reviewing the efficacy of mindfulness-based
interventions for enhanced athletic performance. Journal of Clinical Sport Psychology, 9(3), 232–
262. doi:https://doi.org/10.1123/jcsp.2014-0017

Schardt, C., Adams, M. B., Owens, T., Keitz, S., & Fontelo, P. (2007). Utilization of the PICO framework
to improve searching PubMed for clinical questions. BMC Medical Informatics and Decision
Making, 7(1), 1–6. https://doi.org/10.1186/1472-6947-7-16

Shea, B. J., Bouter, L. M., Peterson, J., Boers, M., Andersson, N., Ortiz, Z., & Grimshaw, J. M. (2007).
External validation of a measurement tool to assess systematic reviews (AMSTAR). PLoS ONE, 2
(12), e1350. https://doi.org/10.1371/journal.pone.0001350

Shea, B. J., Reeves, B. C., Wells, G., Thuku, M., Hamel, C., Moran, J., & Henry, D. A. (2017). AMSTAR 2: A
critical appraisal tool for systematic reviews that include randomised or non-randomised studies
of healthcare interventions, or both. BMJ, 358(1), j4008. https://doi.org/10.1136/bmj.j4008

Shuster, J. J. (2011). Cochrane handbook for systematic reviews for interventions, Version 5.1. 0.
Research Synthesis Methods, 2(2), 126–130. https://doi.org/10.1002/jrsm.38

*Simonsmeier, B. A., Andronie, M., Buecker, S., & Frank, C. (2020). The effects of imagery interven-
tions in sports: A meta-analysis. International Review of Sport and Exercise Psychology, 14(1),
https://doi.org/10.1080/1750984X.2020.1780627

Swann, C., Moran, A., & Piggott, D. (2015). Defining elite athletes: Issues in the study of expert per-
formance in sport psychology. Psychology of Sport and Exercise, 16(1), 3–14. https://doi.org/10.
1016/j.psychsport.2014.07.004

Tod, D. (2019). Conducting systematic reviews in sport, exercise, and physical activity. Springer Nature.
*Tod, D., Edwards, C., McGuigan, M., & Lovell, G. (2015). A systematic review of the effect of cognitive

strategies on strength performance. Sports Medicine, 45(11), 1589–1602. https://doi.org/10.1007/
s40279-015-0356-1

*Tod, D., Hardy, J., & Oliver, E. (2011). Effects of self-talk: A systematic review. Journal of Sport and
Exercise Psychology, 33(5), 666–687. https://doi.org/10.1123/jsep.33.5.666

*Vealey, R. (1994). Current status and prominent issues in sport psychology interventions.Medicine &
Science in Sports & Exercise, 26(4), 495–502. https://doi.org/10.1249/00005768-199404000-00015

Vealey, R. (2019). A periodization approach to building confidence in athletes. Journal of Sport
Psychology in Action, 10(1), 26–37. https://doi.org/10.1080/21520704.2018.1496213

*Weinberg, R. (1981). The relationship between mental preparation strategies and motor perform-
ance: A review and critique. Quest (grand Rapids, Mich ), 33(2), 195–213. https://doi.org/10.1080/
00336297.1981.10483754

Weinberg, R. (2019). Psychological skills training. In D. Hackfort, R. Schinke, & B. Strauss (Eds.),
Dictionary of sport psychology: Sport, exercise and performing arts (pp. 230–231). Elsevier.

18 S. LANGE-SMITH ET AL.

https://doi.org/10.1515/jirspa-2018-0012
https://doi.org/10.1515/jirspa-2018-0012
https://doi.org/10.1080/10671188.1967.10614808
https://doi.org/10.1080/10671188.1967.10614808
https://doi.org/10.1136/bmj.326.7400.1175
https://doi.org/10.1037/a0026628
https://doi.org/10.1037/a0026628
https://doi.org/10.1123/jcsp.2014-0017
https://doi.org/10.1186/1472-6947-7-16
https://doi.org/10.1371/journal.pone.0001350
https://doi.org/10.1136/bmj.j4008
https://doi.org/10.1002/jrsm.38
https://doi.org/10.1080/1750984X.2020.1780627
https://doi.org/10.1016/j.psychsport.2014.07.004
https://doi.org/10.1016/j.psychsport.2014.07.004
https://doi.org/10.1007/s40279-015-0356-1
https://doi.org/10.1007/s40279-015-0356-1
https://doi.org/10.1123/jsep.33.5.666
https://doi.org/10.1249/00005768-199404000-00015
https://doi.org/10.1080/21520704.2018.1496213
https://doi.org/10.1080/00336297.1981.10483754
https://doi.org/10.1080/00336297.1981.10483754

	Abstract
	Aims of the current study

	Methods
	Protocol and publication standard
	Eligibility criteria and outcomes of interest
	Information sources and search strategy
	Search term generation
	Search dates
	Electronic search
	Additional search strategies

	Data management and selection process
	Data collection process and data items
	Assessment of methodological quality
	Data synthesis

	Results
	Review selection
	Review characteristics
	Review types
	Publication
	Review objectives
	Comparison groups
	Manipulation checks

	Methodological quality and quality of evidence
	Synthesis of results
	Interventions
	Outcomes


	Discussion
	Limitations
	Implications

	Conclusions
	Notes
	Disclosure statement
	Data availability statement
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


