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Surgical Performance Anxiety and Wellbeing Among Surgeons

A Cross-sectional Study in the United Kingdom
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Objective: This national cross-sectional study aims to establish the preva-

lence and potential impact of performance anxiety among surgeons and

investigate its association with psychological traits and wellbeing.

Summary and Background Data: Despite a growing awareness that human

factors, non-technical skills and wellbeing in healthcare affect patient out-

comes, an area that has remained unexplored is SPA.

Methods: A prospectively registered, cross-sectional study using mixed

methods was conducted across the United Kingdom. Data captured included

demographics, surgical specialty, trait anxiety, trait perfectionism, SPA, and

surgical perfectionism scores. Wellbeing was assessed using The Short

Warwick-Edinburgh Mental Wellbeing Scale, whereas qualitative data were

collected regarding surgeons’ experiences of SPA.

Results: A total of 631 responses were collected. Mean age was 41�2 years and

mean surgical experience 15�3 years. A total of 62% were male and 52% of

consultant grade. A total of 100% felt that SPA affected surgeons, with 87%

having experienced it themselves. A total of 65% reported SPA negatively

impacted surgical performance and 96% felt SPA negatively impacted surgeons’

wellbeing. Male surgeons reported significantly better wellbeing than female

surgeons. Surgeons with SPA reported significantly worse wellbeing compared

with surgeons who did not experience SPA. Surgeons in general experienced

significantly lower mental wellbeing compared with population norms. Thematic

analysis highlighted a reticence to share SPA openly and need for cultural change.

Conclusions: Surgical performance anxiety is a very common and significant

challenge among surgeons across all specialties at all levels of experience in

the United Kingdom. It is perceived by surgeons to affect surgical
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performance adversely and is associated with worse psychological wellbeing.

A more open culture of sharing and acknowledgment has been identified to be

beneficial.

Keywords: anxiety, perfectionism, surgical performance anxiety, surgical

performance, well-being

(Ann Surg 2021;xx:xxx–xxx)

T he psychological profile of surgeons, and their wellbeing, may
impact both their ability to operate and patient outcomes.1,2

Despite a growing awareness of the importance of human factors in
surgery,2 there is a paucity of research into the psychology of surgery
and psychomotor skills, particularly with regards to performance
anxiety (PA). Anxiety is an adaptive emotion, which occurs under
conditions of perceived or actual threat. It results in somatic, cognitive
and autonomic responses that can adversely impact the cognitive and
procedural performance of an individual3,4 and their attentional con-
trol.5 PA refers to a specific form of anxiety manifested during the
performance of a task under perceived, or actual, evaluation by
others.3,6 It ranges from an exaggerated anxiety response to an inca-
pacitating response and panic, colloquially referred to as ‘‘stage fright.’’

PA has been studied in other settings, most notably among
professional musicians7–9 and athletes,6 in whom it has been associated
with poor performance.10 Recently, parallels with anxiety experienced
by surgeons have been proposed and the concept of PA in surgery
introduced.3,11–13 Although other performance-related responses such
as stress1,14 have been investigated in a surgical context, a comprehen-
sive understanding of performance-related anxiety, and its impact
on performance, is lacking. Individual differences in psychological
variables may account for variation in the degree of PA experienced,8

and provide an explanation for why individuals respond differently to
the same levels of physiological arousal and external stressors.3,15

Psychological traits previously implicated in PA, and therefore,
warranting investigation, include trait anxiety and perfectionism.3,8,16

In modern healthcare systems, there has been greater recog-
nition of psychological wellbeing and its role in burnout among
doctors.17 A deeper insight into relevant psychological traits will
allow identification of both potentially modifiable risk factors, and
those who may benefit from support. This is especially important in
the light of the wide psychological impact on healthcare professio-
nals of the coronavirus disease 2019 (COVID-19) pandemic.18

This cross-sectional study aims to establish the prevalence,
nature and potential impact of PA in surgeons. Furthermore, it aims to
investigate some of the pertinent psychological traits of surgeons’ and
their impact on surgical performance anxiety (SPA), and surgeons’
wellbeing.

METHODS

Design
A cross-sectional mixed methods study design was used,

incorporating anxiety, perfectionism and wellbeing scores with
www.annalsofsurgery.com | 1
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exploratory SPA questions using binary outcomes, Likert scales
and free-text boxes. Scores allowed statistical comparison
between sub-groups, populations norms and examination of the
surgical performance anxiety inventory (SPAI) psychometric
properties. Free-text questions allowed thematic analysis of key
aspects of SPA. The study design was developed to promote
surgeon engagement across specialties on a national level, whilst
also facilitating a more in-depth understanding. The survey was
anonymized. Priori power analysis indicated that 264 trainees
and consultants were needed to detect a significant difference
in SPA between the 2 groups, with a ¼ 0�05 (2-sided) and a power
of 90%.

The working definition of SPA was stated explicitly as:
‘‘A state of anxiety in response to perceived negative evaluation
by others, concerning the performance of a surgical task.’’

The research was sponsored by Oxford University Hospitals
NHS Foundation Trust, prospectively registered with the Health
Research Authority and granted ethical approval from the University
of Oxford Medical Sciences Inter-Divisional Research Ethics Com-
mittee. All participants confirmed they read an information sheet,
before providing written consent to proceed.

Data Collection

Demographics

�

2

Age

�
 Sex

�
 Surgical specialty

�

AQ4
Surgical experience

A summary of all measured used is provided in Table 1.19–

22,24

Surgical Performance Anxiety (Appendix 1, http://
links.lww.com/SLA/D420)

The SPAI was based on the Cox and Kennedy musical PA
scale9 with statements adapted to the setting of a surgical operation.
Although other measures of PA are available within the sport and
music literature, the chosen measure proved the most readily trans-
ferrable to the operating theatre setting and appreciable to surgeons
with minimal modification, whereas still measuring both somatic and
cognitive domains of PA.

Participants were also asked about when SPAwas experienced
(before, during or after a procedure), triggers, coping strategies, the
impact (and severity thereof) of SPA on surgical performance and
wider implications of SPA on surgical performance, surgeons’
behavior and surgeons’ wellbeing.

Perfectionism
Trait perfectionism was defined as exceedingly high stand-

ards, a propensity for overcritical evaluations and disproportional
negative reactions to mistakes,23 whereas surgical perfectionism
refers to perfectionistic tendencies in an operation setting.

Wellbeing
The Short Warwick Edinburgh Mental Wellbeing Scale

(SWEMWBS) was selected over the full version to reduce the survey
burden.21 The short version performs similarly to the full-length
Warwick-Edinburgh Mental Wellbeing Scale24 and has been vali-
dated in the general population.24 It demonstrates good internal
consistency in both United Kingdom (U.K.)24 and European
cohorts25 and has been shown to have good convergence and
discriminatory validity in U.K.24 and European25 populations. How-
ever, it may be less sensitive to sex differences.24
| www.annalsofsurgery.com
Survey Distribution
Recruitment methods were kept broad and included online

(social media) distribution, personal communications, presentations,
journal communications, and U.K. surgical societies.

Data collection ran from 11/09/19 to 25/03/20. Recruitment
was stopped prematurely due to the COVID-19 pandemic. The study
sponsor paused all non-COVID-19 pandemic research and the deci-
sion was made not to restart data collection thereafter as pre- and
post/peri- pandemic results would not be comparable and target
power had been achieved.

Inclusions/Exclusion Criteria
All surgeons (�1-year postgraduate surgical training) working

in the U.K. were eligible for inclusion. Doctors post-medical school
graduation but pre-formal surgical training were excluded.

Data Analysis
Responses were excluded from analysis if they did not confirm

consent or indicated they were not eligible. Thereafter responses
were excluded if no questions or demographics only were completed.

Missing Data
Responses for each measure were excluded if data were less

than 85% complete. When less than 15% of individual answers per
measure were missing, case mean substitution from the answers of
that measure was used. This was performed before

reverse scoring, where applicable. Completeness of data was
calculated for measures and demographics. Outliers were identified by
exploratory data analysis. No data points were more than 3 standard
deviations (SDs) from the mean and, therefore, none required exclusion.

Analysis
Statistical analysis was performed using SPSS (v26). Cron-

bach alpha was calculated for all measures. Descriptive analysis was
performed for demographics and SPA exploratory questions. Per-
centages were rounded to the nearest whole number. Within this,
analysis excluded nonresponders apart from when reporting the use
of medication and psychological counselling, as the rate of non-
responders was disproportionately high for these questions and are,
therefore, worthy of discussion. For comparison with published
norms (where available) 1-sample t tests were calculated with mean
values. Demographics were compared using independent sample
t tests to assess for significant differences. Cohen d values were
calculated as effect sizes for all t test analysis. Multiple linear
regression procedures were used for to investigate the effect of
independent background variables (sex, surgical experience, surgical
perfectionism) on SPA. When comparing consultant and trainee
surgeons, the consultant group included associate specialists and
trainee group included staff grades and post CCT fellows. Receiver
operator characteristic (ROC) analysis was conducted to test the
discriminative power of the SPAI.

Thematic analysis was performed in-line with guidance from
Braun and Clarke.26 Theoretical thematic analysis was conducted at a
semantic level on free text answers within SPA exploratory questions.

RESULTS

Survey Summary & Demographics
A total of 631 responses were collected. After exclusion, 523

(83%) were included in analysis. The completeness of included
responses for demographics and specific measures (in the order
they appeared) was: demographics 99%, SWEMWBS 100%, trait
perfectionism 94%, trait anxiety 92%, SPA 89%, and surgical
perfectionism 83%.
� 2021 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 1. Summary of Measures

Measure
Construct
Measured Measure Description Measure Composition Scoring

Cronbach a (Pub-
lished Studies)

Cronbach a

(Current Study)

Spielberger State-Trait Anxiety
Inventory (STAI)

Form-Y
19

Trait Anxiety Measures stable differences
in an individual’s
baseline anxiety level

� 20-item self-report measure)
� Frequency symptoms are

experienced rated on a 4-
point scale from 1 (almost
never) to 5 (almost
always)

Scored in line with STAI
scoring key.
Summative scores are
produced after reverse
scoring of items 1, 3,
6, 7, 10, 13, 14, 16 &
19.

The STAI has been
extensively used
throughout the
anxiety literature
with good reported
reliability and
validity)

a ¼ 0.90 (overall
median in
normative
samples

19
)

a ¼ 0.61

Surgical Performance Anxiety
Inventory (SPAI)

(appendix 1, http://links.
lww.com/SLA/D420)

Surgical
Performance
Anxiety

Measures differences in
performance related
anxiety within a
surgical operating
theatre

� 20-item self-report measure
assessing the frequency
participants experience
cognitions (10-items) and
somatizations (10-items)
related to PA)

� Frequency symptoms are
experienced rated on a 5-
point scale from 1 (never)
to 5 (always)

Summative score produced
after reverse scoring of
items 13 & 15.

Overall, somatic and
cognitive scores
produced

N/A Overall: a ¼ 0.92)
Somatic: a ¼ 0.85)
Cognitive: a ¼ 0.89

Stober Trait Perfectionism)
Measure

20
Trait Perfectionism Explores concerns over

mistakes, and doubts
about actions (CMD)

22

in general)
(From the Frost

Multidimensional
Perfectionism
Scale (FMPS) by
Stober

20
)

� 13-item self-reported
measure)

� Frequency symptoms are
experienced rated on a 5-
point scale from 1
(strongly disagree) to 5
(strongly agree)

A mean score is
calculated)

Higher scores indicate
higher perfectionistic
concerns

a ¼ 0.92
16

a ¼ 0.89

Surgical Perfectionism)
(Appendix 1, http://links.

lww.com/SLA/D420)

Surgical
Perfectionism

Explores how participants
generally feel during
an operation

(Adapted from the Stober
et al, perfectionism
measure in athletes

22
)

� 10-item self-reported
measure measuring
striving for perfection (SP;
5-items) and negative
reactions to imperfection
(NRI; 5-items) during
operations.)

� Participants indicated how
they generally felt during
an operation on a 6-point
scale from 1 (never) to 6
(always)

A mean score for each
subscale and overall
measure is calculated

Higher scores indicate
higher perfectionistic
strivings and more
negative reactions to
imperfection

SP a ¼ 0.92
16

)
NRI a ¼ 0.89

16
)

(in nonsurgical cohort)

Overall: a ¼ 0.92)
SP: a ¼ 0.93)
NRI: a ¼ 0.89

Short Warwick-Edinburgh Mental
Wellbeing Scale (SWEMS)

21
Wellbeing Measures mental wellbeing

in participants by
providing a wellbeing
score

� 7-item self-reported
measure)

� Participants indicate how the
generally feel on a 5-point
scale from 1 (none of the
time) to 5 (all of the time)

Raw summative scores
were calculated and
converted to metric
scores in line with the
measure manual

24

a ¼ 0.84)
(U.K. general

population
24

)

a ¼ 0.87

Summary of psychometric measures.
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Mean participant age was 41�2 (range 25–76; SD 10�19).
Mean surgical experience in years was 15�3 (range 1–52). Con-
sultants represented 52% versus 48% trainees. Overall, 62�7% of
participants were male, 36�9% female and 0�4% preferred not to say.

Surgical Performance Anxiety
All participants (100%) thought SPA affected surgeons, even if

they may not have experienced it themselves. A total of 65% of
participants reported that SPA negatively impacted their surgical
performance and 96% felt SPA impacted surgeons’ wellbeing. A total
of 58% reported currently experiencing SPA (‘‘active-SPA group’’),
29% reported that they had experienced SPA in the past (‘‘past-SPA
group’’) and 13% reported having never experienced it. Most partic-
ipants who experienced SPA did so before (98%), followed by during
(96%) and least after (83%) surgery. A total of 70% of responders felt
SPA could have a positive impact on surgical performance.

The SPAI demonstrated strong internal consistency (Table 1).
The exclusion of any 1 individual item did not improve the level of
internal consistency and the minimum corrected item-total correla-
tion was r ¼ 0�39. There was good convergent validity between the
SPAI and State-Trait Anxiety Inventory, r ¼ 0�64, P < 0�0001.

ROC analysis demonstrated good accuracy (area under the
curve ¼ 0�88), with an optimum cut-off point of 40 producing a
sensitivity of 0�81, a specificity of 0�78 and a positive predictive
value of 0 86.
FIGURE 1. Demonstrates SPA triggers reported by participants. The
reported and, where appropriate, a further breakdown of sub-them
themes (technical, nontechnical, and environmental), the categoriz
major themes. SPA indicates surgical performance anxiety.

4 | www.annalsofsurgery.com
SPAI criterion validity was confirmed by comparing the
active-SPA group to a group including the past-SPA group and those
who had never experienced it. The active-SPAI group rated them-
selves significantly higher on the SPAI (M ¼ 49�23) than those who
had only experienced PA in the past or had never experienced it (M¼
34�07); t(465) ¼ 16�53, P< �0001, d ¼ 1�59, with a large effect size.
Female surgeons reported significantly higher levels of SPA (M ¼
46�33) than male surgeons (M ¼ 40�77), t(463) ¼ 4�85, P < 0�001, d
¼ 0�46. Increased age (r¼�0�37, P< 0�001) and greater experience
(r¼�0�37, P < 0�001) both demonstrated an identical significant
association with lower levels of SPA. Despite lower SPA being
significantly associated with greater experience, 45% of consultants
reported currently experiencing SPA and 41% of consultants scored
�40 on the SPAI.

Thematic Analysis

Triggers
At least 1 SPA trigger was identified by 57% of respondents in

the active and past SPA groups. Thematic analysis demonstrated 3
clear themes: technical, nontechnical, and environmental. Nontech-
nical triggers were more common than technical or environmental
triggers. By far the most common trigger sub-theme was ‘‘colleagues
within the parent speciality’’ (Fig. 1).
table indicates the sub-themes identified, the number of times
e with examples/quotes. The Venn diagram illustrates the major
ation of sub-themes within these and the relationship between

� 2021 Wolters Kluwer Health, Inc. All rights reserved.



CE: D.C.; ANNSURG-D-21-01390; Total nos of Pages: 9;

ANNSURG-D-21-01390

FIGURE 2. Demonstrates reported techniques for overcoming SPA by participants. The table indicates sub-themes identified, the
number of times reported and examples/quotes for the top 5 sub-themes. The Venn diagram illustrates these techniques by time of
use (before, during, or after operating), the categorization of sub-themes within these and areas of overlap of when techniques can
be used. Key themes are highlighted in italics. SPA indicates surgical performance anxiety.

Annals of Surgery � Volume XX, Number XX, Month 2021 Surgical Performance Anxiety & Wellbeing
Coping Mechanisms
Of those experiencing SPA, 45% reported a technique for

overcoming it. Overall, 50% reported their techniques were effective
‘‘almost always.’’ Three percent reported using medication for SPA,
although 47% did not respond to the question (65% of the active group
did not respond vs 10% of the past group). Nine percent received
psychological counselling, 44% have not received any and 47% did not
respond. Nine percent of those experiencing SPA reported sharing it
openly, 27% confided in someone and 47% did not respond.

Thematic analysis of techniques was divided by timing
(before, during, and after surgery). Ubiquitous key themes were
‘‘self-care,’’ ‘‘relaxation techniques’’ and ‘‘talking.’’ ‘‘Mental break’’
was a prominent theme, although only applicable intraoperatively, as
was ‘‘planning & preparation’’ although this was not applicable post-
op (Fig. 2). Thematic analysis of proposed interventions by partic-
ipants for SPA demonstrated 3 overlapping themes using personal,
local and institutional approaches (Fig. 3).

Positive Impact
Thematic analysis to understand how or why SPA may have a

positive impact, demonstrated 7 themes (in order of maximum
frequency): ‘‘shutting out distractions,’’ ‘‘improved preparation,’’
� 2021 Wolters Kluwer Health, Inc. All rights reserved.
‘‘improved situational awareness,’’ ‘‘improved reflection,’’ ‘‘pre-
venting overconfidence,’’ ‘‘improved motivation/determination,’’
‘‘improved performance.’’

Perfectionism
The internal consistency of the Surgical Perfectionism scale

was high (Table 1). The exclusion of any item did not increase the
level of internal consistency with a minimum corrected item-total
correlation was 0�57. There was good convergent validity between
the Surgical Perfectionism scale and the frost multidimensional
perfectionism scale; r ¼ 0�61, P < 0�0001. Surgical perfectionism
was not significantly associated with age or years of experience
and there were no significant sex differences (P > 0�05). The
active-SPA group reported significantly higher levels of surgical
perfectionism (M ¼ 40�66) compared to those not currently
experiencing PA (M ¼ 35�18); t(432) ¼ 5�61, P < 0�001, d ¼
0�55. There was a significant association between SPA and surgical
perfectionism, r ¼ 0�39, P < 0�001.

Predictors of SPA
Hierarchical multiple regression analysis indicated self-

reported SPA was best predicted by sex, years of surgical experience
www.annalsofsurgery.com | 5
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FIGURE 3. Demonstrates suggested interventions for SPA by participants. The table indicates the sub-themes identified and the
number of times reported. The Venn diagram illustrates the major themes (at personal, local, and institutional levels), the
categorization of sub-themes within these and the relationship between major themes. Key themes are highlighted in italics. SPA
indicates surgical performance anxiety.
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and levels of surgical perfectionism. These were all significantly
predictive of SPA (Table 2).

Wellbeing
Male surgeons reported significantly better mental wellbeing

(M ¼ 22�99) than female surgeons (M ¼ 21�91); t(519) ¼ 3�017,
P¼ �003, d ¼ 0�27. Both male (M ¼ 21�80 vs M ¼ 24�20); t(282) ¼
5�32, P < 0�0001, d ¼ 0�63, and female (M ¼ 21�15 vs M ¼ 23�76);
t(177)¼ �35, P< �001, d ¼ 0�67, surgeons currently experiencing
SPA reported significantly worse mental wellbeing than those who
were not currently experiencing SPA. Both older age (r ¼ 0�24, P <
0�0001) and greater years of surgical experience (r ¼ 0�26, P <
0�0001) were significantly associated with better mental wellbeing.

Compared with population norms for England, both male and
female surgeons reported significantly lower mental wellbeing
(male: M ¼ 22�99 vs M ¼ 23�67; t(12274) ¼ 3�099, P ¼ 0�0019,
TABLE 2. Contributors to Surgical Performance Anxiety

B SE B ß

Step 1
Constant 46�4 0�96
Sex �5�93 1�21 �0�23�

Step 2
Constant 33�28 2�22
Sex �3�28 1�08 �1�29�

Years of surgical experience �0�38 0�047 ��33�

Surgical perfectionism 0�45 0�05 0�38�

R
2 ¼ 0�054 for Step 1; R

2 ¼ 0�24 for Step 2 (Ps < 0�001).
�

P < 0�001.
Hierarchical multiple regression demonstrating female sex, fewer years of surgical

experience and greater surgical perfectionism predict higher levels of SPA.

6 | www.annalsofsurgery.com
d¼ 0.17 and female: M¼ 21.91 vs M¼ 23�59; t(15412)¼ 5�81, P¼
0�0001, d ¼ 0�42). Normative data for doctors is not available for
the SWEMWBS.

DISCUSSION

There is a growing awareness of the need to address cognitive
and nontechnical aspects of performance in healthcare, particularly
surgery1 to optimize patient outcomes. In parallel, there is a greater
understanding of the psychological challenges faced by healthcare
professionals and their impact on wellbeing. Nonetheless, anxiety
among surgeons has received little attention. Indeed, PA in healthcare
is poorly studied3,13 even though it has been well described in music7–9

and sport.6 With over 7 million surgical procedures performed annu-
ally in the U.K.,27 surgeons must be supported to optimize their
surgical performance and psychological wellbeing should be an
important aspect of this. For this study, the definition of SPA was
based on the DSM 5 definition of PA.28 Our study found that SPA is a
common and major challenge for surgeons in the U.K. with a preva-
lence of 87% in our cohort. Moreover, all respondents who have not
experienced SPA believed it affected surgeons of all grades with 96%
believing it negatively impacted wellbeing. Qualitative data provide
evidence that within the surgical community there remains a reticence
to share SPA openly, and a need to acknowledge it at personal, local and
institutional levels to facilitate a cultural change within surgery. One
respondent makes this point succinctly: ‘‘I wish we talked about it
more and shared our insecurities. Most of my colleagues pretend they
are living gods’’ – Consultant general surgeon.

Impact of SPA on Performance
The relationship between the cognitive aspects of performance

and technical performance is complex.15 A total of 65% of respond-
ents who experienced SPA felt it compromised their performance.
� 2021 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 3. Demographics

NHS England
Data [30] – % (n)

Survey
Data – % (n)

Grade
Consultant 47�6 (9745) 52�2 (328)
Trainee 52�4 (10,700) 47�8 (193)

Sex
Overall: malejfemale 73j27 62�4j36�7
Consultants: malejfemale 75j25 72�8j27�2
Trainees: malejfemale 72�8j27�2 63j37

Speciality
Cardio-thoracic surgery 4 2�3
General surgery 28 24
Neurosurgery 4 12�2
Oral and maxillofacial surgery 7 1�9
Otolaryngology 9 7�8
Pediatric surgery 2 2�3
Plastic surgery 6 18
Trauma and orthopedic surgery 29 17�2

Urology 9 5�6
Vascular surgery 2 3�3
Ophthalmology� N/A 1�4
Speciality unspecified/ undecided� N/A 3�9
�Not within NHS digital data for U.K. surgeons.
Table comparing survey demographics to the U.K. surgeon population.

Annals of Surgery � Volume XX, Number XX, Month 2021 Surgical Performance Anxiety & Wellbeing
Yet, 70% of respondents felt SPA could have a positive effect. This
may be explained by the traditional bell-curve relationship between
arousal and performance,29 which describes a dose dependent rela-
tionship between performance and arousal until a ‘‘tipping point’’
after which performance declines. A heightened sense of awareness
secondary to anxiety may be beneficial but at high doses, anxiety can
negatively affect attentional control5 and cause somatic symptoms.
Based on ROC analysis in our study, an SPAI score of 40 may
represent the point at which SPA is experienced. The challenge
would be to reap the benefits of low-level stimulation without
incurring possible adverse effects. However, recent models have
suggested this is an over-simplification as it is unclear how a
heightened sense or awareness secondary to raised anxiety levels
may interplay in cases with high stress or high trait worry, for
example, as proposed by the Hardy and Fazey catastrophe model.15

Although it was beyond the scope of this study to establish a
quantitative relationship between SPA and surgical performance
or outcomes through a reductionist approach, our qualitative data
were able to identify those at risk of experiencing SPA.

SPA, Wellbeing & Opportunities for intervention
The SWEMWBS was used to provide a quantitative well-

being score and help understand how SPA relates to wellbeing. To
our knowledge, this is the first study to use this measure in
surgeons. However, although it demonstrated excellent psychomet-
ric properties, interpreting the results is challenging. All results fell
within the ‘‘medium’’ wellbeing category24 (where low and high
scores are at least 1 SD above and below the mean respectively) and
the clinical relevance of different scores is unknown. We found a
significant correlation between SPA and lower wellbeing.
Although the direction of causality is unknown, it is consistent
with the finding that 96% of responders felt SPA had an adverse
effect on wellbeing.

Thematic analysis highlights SPA triggers are multifactorial,
with 3 main themes: technical, nontechnical, and environmental. The
most common sub-themes were ‘‘colleagues within specialty,’’ ‘‘high
complex/high risk cases’’ and ‘‘lack of experience’’ (Fig. 1).
Although ‘‘colleagues within specialty’’ were reported more often
by trainees than consultants, the remaining trigger sub-themes were
evenly split. Similarly, in sport, a negative rapport between coach and
athlete contributes to anxiety30 with a high negative rapport increas-
ing perceived negative consequences of an unsuccessful perfor-
mance. More in-depth qualitative research is required to fully
elucidate these triggers, and specifically the role of colleagues as
surgeons progress through training and consultant years. Perhaps
surprisingly, SPA was rarely reported as a consequence of a previous
bad experience. Furthermore, the most frequently reported interven-
tion suggested by participants was a supportive environment and
acknowledgment of SPA, indicating that existing working/ training
relationships may be improved to reduce perceived evaluation and
related anxiety.

Importantly, surgeon wellbeing was significantly worse than
population norms and female surgeons experienced significantly
worse wellbeing than male surgeons, in contrast to no significant
sex difference on a national level.24 Despite interpretive challenges,
this raises important questions regarding surgery within the U.K.
Furthermore, hierarchical multiple regression analysis suggests
female sex may also contribute to SPA, highlighting the need for
future research to explore the role cultural factors within the surgical
profession may play in these sex differences. We suggest that, with
ongoing use, the SWEMWBS measure may prove useful for assess-
ing trends in a medical settings and comparison with national and
international cohorts (particularly in light of COVID-19, where these
current data provide a unique pre-pandemic snapshot).
� 2021 Wolters Kluwer Health, Inc. All rights reserved.
As highlighted above, understanding the psychological traits
for surgeons may identify those at risk of experiencing SPA, or
experiencing adverse effects of SPA (related to performance, well-
being or both). In turn, this would allow effective targeting of
interventions and support. A psychological trait pertinent to SPA8

(and commonly associated with surgeons) is perfectionism. We
demonstrate a significant correlation between perfectionism and
SPA, indicating that high levels of surgical perfectionism in surgeons
may help identify those at risk of SPA. Although perfectionism may
be a beneficial trait in surgery, our findings from hierarchical
multiple regression analysis also indicate that perfectionism (and
sex and experience) may drive SPA and help predict those experienc-
ing SPA (Table 2).

Limitations
The study cohort is broadly representative of U.K. surgeons

and, therefore generalizable, although we acknowledge the limita-
tions of any cross-sectional study31 (Table 3). The higher represen-
tation from neurosurgery and plastic surgery and a lower
representation from trauma & orthopedics may reflect disruption
of distribution channels used as a result of early termination of
recruitment due to the COVID-19 pandemic. Although SPAI has not
been validated in surgeons, the primary outcome of this study was to
determine if SPA exists and warrants further investigation. Impor-
tantly, we found the psychometric properties of the SPAI to be
acceptable, supporting its use in this (and future) studies. Future
studies should focus on establishing the impact of different levels of
SPA on performance and wellbeing and how interventions can
mitigate the negative impacts of anxiety. As this was an exploratory
study of a new field, we did not aim to provide an in-depth qualitative
analysis of SPA, which limited the level of detail that could be
extracted from the thematic analysis. Hence our reporting was
deliberately cautious to avoid overinterpretation. We offer overall
thematic analysis regarding triggers, techniques and interventions,
but further qualitative research is needed. Selection bias and nonre-
sponse bias are limitations, although the direction and quantification
of these are unknown. Recall bias is a risk both in general but
www.annalsofsurgery.com | 7
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particularly when comparing active- and past-SPA groups. This may
result in lower reporting of past-SPA in older participants. Caution
has, therefore, been used comparing subgroups. Interestingly,
although completeness of data is generally high across the measures
used (83%–100%; despite some survey fatigue) specific questions
regarding use of medication and psychological counselling had very
poor response rates. Overall, 3% reported using medication for SPA,
but 47% did not respond to this question. 65% of the active group did
not respond versus 10% of the past group, highlighting those
currently experiencing SPA may not feel comfortable disclosing
this information. Whilst we attempted to reduce social desirability
bias by using an anonymized survey, it remains a possibility, as does
demand characteristics bias. Again, the direction of any effect cannot
be predicted. Acquiescence bias was reduced by avoiding binary
positive and negative responses but remains a risk.

Summary & Future Direction
This study demonstrates the high prevalence and challenge of

SPA in surgeons of all specialties and at all levels of experience. It is
perceived by surgeons to adversely affects their psychological well-
being and surgical performance. A more open culture of sharing and
discussing this topic has been identified to be beneficial. It must be
remembered that surgical performance involves a complex interplay
between psychological traits, psychomotor skills, patient and pro-
cedure factors, surgical team factors and external pressures. Further-
more, of particular interest, we have identified the role of sex in SPA
and wellbeing which warrants further investigation. Further qualita-
tive research, including using semi-structured interviews, is needed
to understand triggers, techniques and interventions in greater depth
in order to offer tangible and acceptable solutions to surgeons.
Support systems are recommended to identify and support surgeons
experiencing SPA and future research will also benefit from evalu-
ating the impact of SPA on surgical performance and identifying
those interventions that are most effective for, and acceptable to,
this population.
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