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ABSTRACT
Introduction: Health professionals are expected to consistently perform to a high standard during
a variety of challenging clinical situations, which can provoke stress and impair their performance.
There is increasing interest in applying sport psychology training using performance mental skills
(PMS) immediately before and during performance.
Methods: A systematic review of the main relevant databases was conducted with the aim to
identify how PMS training (PMST) has been applied in health professions education and
its outcomes.
Results: The 20 selected studies noted the potential for PMST to improve performance, especially
for simulated situations. The key implementation components were a multimodal approach that
targeted several PMS in combination and delivered face-to-face delivery in a group by a trainer
with expertise in PMS. The average number of sessions was 5 and of 57min duration, with struc-
tured learner guidance, an opportunity for practice of the PMS and a focus on application for
transfer to another context.
Conclusion: Future PMST can be informed by the key implementation components identified in
the review but further design and development research is essential to close the gap in current
understanding of the effectiveness of PMST and its key implementation components, especially in
real-life situations.
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Performance stress; sport
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Introduction

Health professionals are expected to maintain a high stand-
ard of performance during a wide variety of clinical situa-
tions. Some situations are experienced by the individual as
being challenging and stressful, such as when managing
cases with an acutely ill patient or performing surgery on a
rapidly deteriorating patient. These clinical situations have
high complexity and risk that is often combined with the
additional pressures of time and multiple distractions
(Krage et al. 2014; Anton and Stefanidis 2016). During these
types of situations, individuals have high mental and phys-
ical arousal which can enhance their performance.
However, often stress is provoked with a variety of
inter-related cognitive and physiological effects, especially
a feeling of loss of control and increased heartbeat and
muscle tension. The impact of stress on clinical perform-
ance can be potentially significant, with impaired cognitive
and motor function, which often leads to worse outcomes
for both procedural clinical skills, such as suturing, and
higher-level functions, such as decision-making, emotional
control, and effective interpersonal communication (Arora
et al. 2010). Individuals may develop their own approach
to manage their stress in challenging clinical situations, but

Practice points
� Training to support health professionals to ensure

optimal performance in challenging and stressful
situations has recently applied insights from sports
psychology.

� Implementing training in performance mental skills
(PMS) immediately before and during performance
has the potential to improve performance and sev-
eral key components have been identified.

� Future training in PMS can be informed by several
key implementation components: a multimodal
approach that targets several PMS in combination
and delivered face-to-face delivery in a group by a
trainer with expertise in PMS, with structured
learner guidance, an opportunity for practice of
the PMS and a focus on application for transfer to
another context

� Further research is essential to close the gap in
the current understanding of the effectiveness of
PMT and its key implementation components,
especially in real-life situations, and also in nursing
and allied health professions.

CONTACT John Sandars john.sandars@edgehill.ac.uk Faculty of Health, Social Care & Medicine, Edge Hill University, St Helens Road, Ormskirk, L39
4QP, UK

Supplemental data for this article can be accessed here.

� 2021 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.

MEDICAL TEACHER
https://doi.org/10.1080/0142159X.2021.1966403

http://crossmark.crossref.org/dialog/?doi=10.1080/0142159X.2021.1966403&domain=pdf&date_stamp=2021-09-24
http://orcid.org/0000-0003-3930-387X
http://orcid.org/0000-0002-0031-2165
http://orcid.org/0000-0003-0455-9576
http://orcid.org/0000-0002-5770-328X
http://orcid.org/0000-0002-1914-1036
http://orcid.org/0000-0003-4419-6343
http://orcid.org/0000-0001-7016-819X
http://orcid.org/0000-0002-0653-4615
https://doi.org/10.1080/0142159X.2021.1966403
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1080/0142159X.2021.1966403
http://www.tandfonline.com


often their chosen techniques are inconsistently imple-
mented or ineffective (Anton and Stefanidis 2016).

There has been increasing interest in applying sport
psychology techniques for training health professionals in
how to effectively manage their stress in challenging clinical
situations (Anton, Bean, et al. 2017; Church et al. 2017).
Athletes across multiple sports are trained to apply one or
more cognitive and behavioural skills ‘in the moment’ imme-
diately before and during performance in a challenging situ-
ation to maintain control over their stress so that they are
within their individual optimal zone of mental arousal, phys-
ical arousal, and attention for maintaining optimal perform-
ance (Cotterill 2010; Gallucci 2013). For example, a gymnast
who is just about to perform their routine can rapidly opti-
mise their arousal and attention by control of negative
thoughts through positive self-talk, the use of motivational-
related imagery (which has a focus on visualisation of suc-
cessful performance during similar situations), and physical
relaxation. The effectiveness of training on the use of specific
cognitive and behavioural skills for optimal performance has
been demonstrated across a range of different sports
(Mccann et al. 2001; Czech et al. 2004; Cotterill 2011; Clowes
and Knowles 2013; Hazell et al. 2014; McGowan et al. 2015).

The term Performance Mental Skills (PMS) has been rec-
ommended in sport psychology for describing the specific
cognitive and behavioural skills for maintaining optimal men-
tal arousal, physical arousal, and attention immediately
before and during a challenging situation (Vealey 1988). This
recommendation avoids any potential confusion due to the
variety of terms that appear in the literature, such as psycho-
logical skills, mental skills, and pre-performance routines.
These terms are often used for describing both specific ‘in
the moment’ skills and more general skills with a focus on
enhancing wellbeing, such as mindfulness training, which are
provided between performances. Further confusion can also
occur with the use of the term ‘warm up,’ which is also a
cognitive and behavioural skill that physically and mentally
prepares an individual for a performance but this does not
occur ‘in the moment’ (McGowan et al. 2015).

Health professions educators interested in the application
of sport psychology for PMS training (PMST) require a
detailed understanding of how to implement the training,
especially the key components which are effective. Whilst a
recent review of interventions for junior surgeons noted that
applied sport psychology training appeared to be effective
(Anton, Bean, et al. 2017), a subsequent review highlighted
the limited description of both how the training had been
implemented and its impact on clinical performance in real-
life situations (Lin et al. 2020). Both reviews have highlighted
significant gaps in the current understanding of how to
implement effective PMST for health professions education
(HPE). First, the focus has been limited to surgical perform-
ance rather than other equally challenging and stressful clin-
ical situations; second, there has been little attempt to
identify the key implementation components of the training
that are associated with meaningful clinical outcomes.

The aim of the study was to conduct a systematic review
of how PMST has been applied in HPE and its outcomes.

Methods

The review followed ‘best practice’ in performing system-
atic reviews (Sharma et al. 2015) and met the PRISMA

(Preferred reporting items for systematic reviews and meta-
analyses) statement criteria (Moher et al. 2009). The review
was registered with the Faculty of Health, Social Care &
Medicine at Edge Hill University. Further ethical scrutiny
was not applicable for this systematic review as it did not
involve primary data collection.

Identifying relevant articles

A research team of reviewers with expertise in undergradu-
ate and postgraduate medical education (JB, HC, MP, RP, JS),
sport psychology research (LJ, JR), allied health profession
education (KH), and systematic reviews (MM) was established.

The review search strategy was developed by the research
team, which included an experienced health information and
evidence synthesis specialist (MM). The search terms were
based upon a conceptual framework relating to three con-
cepts: population (medical, nursing, midwifery, emergency
medical personnel) AND intervention (PMST), AND outcomes.
Search terms based on these concepts were proposed by the
research team and supplemented with additional relevant
terms from a set of key studies in HPE and sport psychology.
The search strategy was initially developed in MEDLINE using
a combination of controlled vocabulary and free-text key-
words (see Supplement Appendix A: MEDLINE Search terms).
A small set of key relevant articles was identified, and the ini-
tial MEDLINE search strategy was piloted to ensure it cap-
tured these studies. The final list of search terms used for
each database was tailored to each database.

The search strategy included nine major databases:
MEDLINE, PubMed, Web of Science (which includes CINAHL
and EMBASE), PsycINFO, SPORTDiscus, ERIC (Education
Resources Information Centre), and the BEI (British
Education Index). Four PhD literature databases were also
included: Proquest Dissertations and Theses: UK and
Ireland, the British Library’s Electronic Theses Online Service
(EThOS), Networked Digital Library of Theses and
Dissertations (NDLTD) – Global ETD Search and Open
Access Theses and Dissertations (OATD).

Included studies were limited to primary research pub-
lished in English within the last 20 years (1 January
2000–11 May 2020). To be included in the review, studies
had to (a) be primary research studies of PMST for one or
more PMS (imagery, relaxation, self-talk, attentional control,
and goal setting) used before and/or during performance;
(b) target undergraduate or postgraduate medical, nursing,
midwifery or emergency medical personnel education; and
(c) evaluate PMST on PMS and/or clinical performance out-
comes. Interventions conducted in both simulated and/or
real-life clinical settings were included. Studies reporting
training to achieve general psychological wellbeing and
‘warm up’ were excluded. To simplify the classification of
clinical performance outcomes, the term clinical skill (CS)
was used and further classified based as ‘open’ or ‘closed’
CS (Singer 2000; Wang et al. 2013). Closed skills are self-
paced specific performances under stable and predictable
environmental conditions, such as a golf swing or a tennis
serve. Open skills are more complex, multi-task performan-
ces contextualised within more rapidly changing condi-
tions, such as a cycling sprint in the closing stages of a
race or shooting at the goal during a game of soccer. In a
clinical context, examples of closed CS include suturing or
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venous cannulation and open CS include management of a
surgical emergency during an operation or coordinating a
team response to a cardio-pulmonary crisis.

The reference lists of all included articles and identified
systematic reviews were hand-searched for additional eli-
gible studies. Citations from the databases and journals
were imported into Covidence (a Cochrane systematic
review technology platform: Melbourne, VIC: Australia) and
this platform was also used for screening and selection of
studies, including removal of duplicates.

Selecting studies for review

Two reviewers (LJ, JS) initially independently screened the
titles and abstracts of each study according to the inclusion

criteria and only definitely irrelevant studies were excluded
at this stage. The full text of the remaining studies was
screened by two reviewers (LJ, JS) and any disagreements
were discussed with a third reviewer (JB) until a consensus
agreement was reached. The PRISMA flow chart is pre-
sented in Figure 1.

Data extraction

A data extraction template was jointly developed by all the
research team to capture information on study design,
demographics, design and delivery implementation compo-
nents, PMS and CS outcomes, and the future implications
and recommendations made by the authors of these stud-
ies. The design and delivery implementation components

Studies imported for 
screening to Covidence 

(n = 11,503) 

Study �tles screened 

(n = 10,162) 

Duplicates removed (n = 1341) 

Abstracts screened 

(n = 6,949) 

Titles excluded because not relevant (n = 3213) 

Full texts assessed for eligibility 

(n = 115) 

Abstracts excluded because not relevant (n = 6,834) 

Studies included in the 
review  

(n = 20) 

Papers rejected at full text (n = 95) 

Ra�onale for exclusion: 

Duplicate study (n = 10) 

Research paper unavailable in English (n = 1) 

Interven�on not relevant to inclusion criteria (n = 35) 

Par�cipants not relevant to inclusion criteria (n = 6) 

Study type not relevant to inclusion criteria (n = 43) 

Figure 1. PRISMA flow diagram.
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for each study were evaluated by using a combination of
the Template for Intervention Description and Replication
(TiDieR) tool (Hoffmann et al. 2014) and Gagne’s Nine
Events of Instruction (Gagne et al. 2005). The effectiveness
of each study was evaluated to identify the reported out-
comes, including the significance of the effect size, on the
target PMS and CS. Methodological quality of each study
was assessed using the Medical Education Research Study
Quality Instrument (MERSQI) tool (Reed et al. 2007). The
ten items are aligned to six categories of study quality:
study design, sampling, data type (subjective or objective),
validity of assessments, data analysis, and outcomes. The
possible total MERSQI scores can range from 5 to 18, allow-
ing comparison of scores across different studies. The qual-
ity of the reporting of the training intervention for each
study was assessed as high, unclear or low across five ele-
ments (U¼Underpinning theory described, R¼ Resources
described, S¼ Settings described, E¼ Educational methods
described, C¼Content described) (Gordon et al. 2020). A
visual ranking system (green: high; yellow: unclear; red:
low) was used to present the data as previously used by
Gordon et al. (2020).

One reviewer (LJ) initially charted five studies to pilot
the extraction sheet, which was then was amended
through discussion between the research team. The
research team was separated into two groups for data
extraction (Group 1: JS, HC, RP, JR; Group 2: LJ, MP, KH, JB),
with a lead reviewer (JS and LJ) for each extraction group.
The extraction groups were organised to ensure that each
one contained a member of the research team with a
sports/performance psychology background, a research
background, and a clinical background. Initially the lead
reviewers completed an extraction template document for
each of their group’s allocated papers (group 1 was allo-
cated 10 studies, and 10 studies for group 2). Then, the
remaining extraction group members collaboratively per-
formed the second reviewer role for their group’s allocated
studies. Any disagreements or divergences in the extrac-
tions for each paper were resolved by a third reviewer or
by consensus within each extraction group. At the final
stage of this process, the extraction documents from both
groups were crosschecked by LJ for consistency, resulting
in a single master extraction document for each study.

Data synthesis and interpretation

The data from all studies was summarised and interpreted,
including further synthesis of [1] key PMST implementation
components and measured outcomes for studies with (a)
significant combined PMS and CS outcomes (b) significant
only PMS or CS outcomes (c) non-significant associated
PMS and CS outcomes and [2] key PMST implementation
components and measured outcomes for the studies of
open and closed clinical skills (CS). This was initially con-
ducted by the lead reviewers (JS and LJ) with subsequent
discussion and consensus with all the research team in
relation to the aim of the review.

Results

The review identified 20 relevant studies; six targeted open
clinical skills (Wetzel et al. 2011; Ignacio et al. 2016;

Lorello et al. 2016; Ignacio et al. 2017; Goldberg et al. 2018;
Church 2019) and 14 targeted closed clinical skills
(Immenroth et al. 2007; Wright et al. 2008; Arora et al.
2011; Hunziker et al. 2013; Maher et al. 2013; Anton et al.
2016; Anton, Howley, et al. 2017; Anton, Mulji, et al. 2017;
Stefanidis, Anton, Howley, et al. 2017; Stefanidis, Anton,
McRary, et al. 2017; Anton et al. 2018, 2019, 2020; Raison
et al. 2018

The extent of PMST in HPE

As Supplement Table 1 shows, the majority of the studies
were from the United States of America (n¼ 10) and the
United Kingdom (n¼ 5), with 14 studies on closed CS and
six studies on open CS.

Most studies were for surgical skills, especially suturing,
and had medical students as participants (n¼ 9) or surgical
doctors in training (n¼ 7). For open CS, there were three
simulation studies conducted with junior doctors in train-
ing, with one for a surgical procedure and two for the
management of an acutely ill patient. Nursing students
were the only other health professions participants, with
three studies; one targeting closed CS and two targeting
open CS (both management of the acutely ill patient).

The key implementation components of PMST in HPE

The majority of studies used imagery (n¼ 19), with relax-
ation (n¼ 12), self-talk (n¼ 12) and goal setting (n¼ 8),
especially in combination (n¼ 13). Supplement Table 2
describes the key implementation components for the
selected studies.

For delivery, all PMST were face-to-face and the majority
were group-based (n¼ 13). The mean number of sessions
was 5 (range: 1–12) with a mean session duration of
57min (range: 10–180). Most trainers had a sport psych-
ology background (n¼ 7) or were an experienced clinician
who had previously used PMS (n¼ 4). One study described
a sport psychologist training a clinician to become
a trainer.

For design, activation of prior knowledge through dis-
cussion of previous experiences was used in five studies
and combined with an initial assessment of the use of PMS
in two studies. Additional written guidance for the practice
of a specific PMS was used in nine studies and this was
used in combination with instructional videos in seven
studies. An opportunity for practice the application of PMS
to a simulated scenario was described in five studies and
to a real-life situation in two studies. Only two studies
stated that feedback was provided, and both were after
the participants’ use of PMS in a simulated scenario. There
was a general discussion about transfer of PMS to clinical
situations in four studies, transfer to simulated scenarios
(n¼ 3) and real-life situations (n¼ 2). One study used an
individual self-reflective diary to refine PMS to real-life sit-
uations and another developed a personalised mental
imagery script.
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The outcomes of PMST in HPE

Consideration of study design and outcomes
Most studies were randomised controlled trials (12 studies)
and the mean MERSQI scores of the studies was 13.8
(range: 11.5–16.5), suggesting overall high quality conduct
of the research study. However, the reporting of the stud-
ies was often unclear or poor, especially for the content of
PMST (see Supplement Table 1).

All studies measured PMS and CS as pre and immediate
post-test but only three studies measured transfer out-
comes at a later date: two studies on simulated outcomes
(one study measured after 21 days and unclear in the other
study) and one study in a real-life context but only partici-
pant perceptions were obtained. A variety of PMS outcome
measures were used, including validated self-report ques-
tionnaires and physiological measures, especially heart rate
(n¼ 12). A variety of objective CS outcome measures were
used for both closed and open CS. Participant feedback on
the positive perceptions of the usefulness of PMST was
obtained in nine studies but there was no data collected
on the barriers to PMST.

Identifying the overall outcomes of PMST in HPE
For identifying the overall outcomes of PMST, studies
which demonstrate outcomes which have a logical associ-
ation, such as the studies with both PMS and CS (associ-
ated PMS and CS) are of greater interest compared than
studies which only measured PMS or CS. Significant posi-
tive outcomes for associated PMS and CS were identified in
seven studies (Wetzel et al. 2011; Lorello et al. 2016;
Stefanidis, Anton, Howley, et al. 2017; Stefanidis, Anton,
McRary, et al. 2017; Anton, Mulji, et al. 2017; Anton et al.
2018; Raison et al. 2018) (see Supplement Table 3).

No data analysis to identify a direct statistical correlation
or causation between significant positive associated PMS
and CS outcomes had been conducted. Comparison across
the studies and greater details the significance was pre-
cluded due to the heterogeneity of the use of different
PMS or CS outcome measures, methods of analysis (within
and/or between groups) and presentation of effect size.

The key implementation components of PMST
and outcomes
To identify the key implementation components, the stud-
ies with reported significant positive outcomes for associ-
ated PMS and CS (n¼ 7), PMS only (n¼ 5) and CS only
(n¼ 7) were considered for analysis (see Supplement
Table 4).

The small number of key implementation components
in each category precluded statistical analysis to identify
the key implementation components that were statistically
significant. However, some apparent trends were identified
for the key implementation components in studies with
positive outcomes (associated PMS and CS and only PMS
or CS). A multimodal approach that targeted several PMS
in combination (especially imagery, relaxation and self-talk)
and delivered face to face in a group by a trainer with
expertise in PMS appeared to be important. Structured
learner guidance, an opportunity for practice of the PMS

and a focus on application for transfer to another context
were also important.

A comparison to identify if there were similarities or dif-
ferences between the key implementation components for
open and closed CS was conducted, with inclusion of open
and closed studies with associated PMS and CS, PMS only
and CS only outcomes (see Supplement Table 5).

The small number of key implementation components
in each category, especially for open CS, precluded statis-
tical analysis to identify the key implementation compo-
nents that were statistically significant. However, some
apparent trends for the key implementation components
that were most associated with positive outcomes were
identified. Comparison of the key implementation compo-
nents and reported statistically significant positive out-
comes (PMS and/or CS) for the studies of open and closed
CS noted that PMST targeting closed CS were more often
delivered using a multimodal approach (71% vs. 50%) and
with a higher mean number of sessions (6.3 vs. 1.4). Closed
CS studies were more commonly designed to activate prior
knowledge (50% vs. 17%), provide opportunities for prac-
tice (71% vs. 67%), and focussed on transfer with applica-
tion to another context (57% vs. 50%). No studies targeting
open CS stated goal setting as a component of PMST.

Discussion

The review identified 20 studies that suggest PMST can be
potentially effective for HPE with significant positive out-
comes for PMS and/or CS reported in the included studies.
Although PMST was a complex intervention, with multiple
components implemented in several ways, some key imple-
mentation components were identified that appeared to
be associated with significant positive outcomes: a multi-
modal approach that targeted several PMS in combination
(especially imagery, relaxation and self-talk) and delivered
face to face in a group by a trainer with expertise in PMS.
The average number of sessions was 5 and of 57min dur-
ation, with structured learner guidance, an opportunity for
practice of the PMS and a focus on application for transfer
to another context. There may also be differences for posi-
tive outcomes of PMST between open and closed CS.
Delivery using a multimodal approach with a higher num-
ber of sessions that included activation of prior knowledge,
provided opportunities for practice and focussed on trans-
fer with application to another context appeared to be
especially important for closed CS.

The findings of the review provide an important add-
ition to the current understanding of PMST for HPE educa-
tors. Whilst several key implementation components have
been identified, especially for closed CS, that can inform
future practice, several major gaps have also been high-
lighted that limit future applicability of PMST interventions
to other contexts (Cambon et al. 2012). These major gaps
in understanding PMST are:

a. Few studies had been conducted across different clin-
ical contexts, especially for open CS in real-life clinical
situations, and also in nursing and allied health
professions.
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b. There was often a lack of detailed description of several
of the key implementation components in the studies,
although this may be related to journal requirements.

c. The contribution of specific key implementation com-
ponents to positive PMS and CS outcomes was difficult
to interpret due to the heterogeneity in the research
design (between-groups only, within-groups only and
both) and the analysis of outcomes, including no ana-
lysis of a causal relationship between PMS and CS.

Strengths and limitations of the review

A strength of the review is that it is the first review, to our
knowledge, that has critically evaluated the use of sport
psychology informed PMST across a range of HPE contexts.
The review also extends previous research of PMST in sur-
gical education. Another strength of the review is that it
was conducted throughout (from the development of a
comprehensive search strategy, data extraction and
analysis, to writing up of the final paper) by a multi-discip-
linary team of HPE educators from different disciplines,
sport psychology researchers and a health information and
an evidence synthesis specialist.

A potential limitation of the review, similar to all system-
atic reviews, is that the data was based on the selected
studies and their analysis, which required individual judg-
ments by the reviewers, including the classification of PMS.
However, this potential limitation was reduced by adopting
a systematic process and attempts were made to reduce
variation in reviewers’ judgments by the use of paired-
reviewers and additional reviewers who discussed any dif-
ferences until consensus was reached.

Recommendations

We recommend that future implementation of PMST in
HPE should be informed by our review to maximise its
potential to be effective on CS. Several of the key imple-
mentation components identified in the review are closely
aligned to important evidence-based implementation com-
ponents for effective PMST in sport psychology and clinical
skills training:

� For design, it is essential to ensure that CS, both open
and closed, are developed and transferred to real-life
clinical practice but also that skill decay over time can
be minimised. The review and the wider evidence base,
that also includes sport psychology and clinical skills
training, highlights the importance of guided deliberate
practice, goal setting, spaced learning (short and
repeated sessions), repeated assessment of skill with
feedback and opportunities for practice across a wide
variety of situations, both simulated and real-life
(Cecilio-Fernandes et al. 2018; McGinn et al. 2018;
Higgins et al. 2021).

� For delivery, the review and sports psychology evi-
dence-base also highlight the importance of group-
based (Greenspan and Feltz 1989) and multimodal
approaches that target several PMS in combination
(Sharp et al. 2013), with PMST guided by a trainer with
sport psychology expertise, including a focus on coach-
ing to enable personalised adaptation of PMS to

different challenging situations (Mageau and Vallerand
2003; Hanin and Hanina 2009). An essential aspect of
this personalisation and adaptation of PMS for open CS,
as in real-life clinical situations, is development in the
use of metacognitive skills, including goal setting with
self-monitoring and adaptive regulation to ensure that
the effect of the chosen PMS is optimised during the
evolving demands of the situation (Brick et al. 2015).

Further research is essential to close the gap in the cur-
rent understanding of the effectiveness of PMT and the
contribution of its key implementation components, espe-
cially in real-life situations and open CS, and also for nurs-
ing and allied health professions. An important aspect will
be the need for greater detail in reporting future studies to
ensure both increased understanding within the field but
also to share best practice and applicability to other con-
texts (Hoffmann et al. 2014; Ogrinc et al. 2019). This is likely
to require increased use of supplementary online material
for journals and greater information on the factors that
enable and constrain PMST.

We recommend a change in the current trend of mainly
conducting randomised controlled trials to the use of
design and development research that both iteratively
develops and evaluates PMST. This approach to research
enables understanding and optimisation of key implemen-
tation components for effective outcomes on both PMS
and CS to be adapted across different clinical situations
and health professions (Sandars et al. 2020). An essential
aspect of this future research will be making explicit
choices about the focus (open and/or closed CS), the key
implementation components to be included in the PMST
and the outcome measures of PMST, especially to identify
the impact on real-life clinical performance. Most studies in
the review used validated self-report questionnaires and
objective outcome measures of CS but an important con-
sideration for future research is the reliance on a variety of
physiological measures, especially heart rate, as used in the
selected studies. These studies often had a hypothesis that
PMS would decrease physiological responses to stress, with
a lowered heart rate, but the expected positive result was
not obtained since the rate increased. There are concerns
about the validity of these types of measures (Charles and
Nixon 2019), especially since individuals often perform
within a personalised zone of optimal arousal and this may
not be reflected in their physiological response (N�emeth
and Balogh 2021).

Conclusions

Training interventions for health professionals to optimise
their performance during a variety of challenging and
stressful clinical situations has recently applied insights
from sport psychology by using a variety of PMS skills ‘in
the moment’ immediately before and during performance.
The review confirmed that PMST can be potentially effect-
ive on CS and also highlighted several key components
which may enhance effectiveness. Importantly for HPE edu-
cators, the review noted that future PMST can be informed
by several key implementation components which are
aligned to evidence-based sport psychology and clinical
skills training. Further research is essential to close the gap
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in the current understanding of the effectiveness of PMT
and the contribution of its key implementation compo-
nents, especially in real-life situations and open CS, and for
nursing and allied health professions. Researchers are also
encouraged to pay specific attention to the selection of
appropriate outcome measures.
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