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Abstract

Background: Existing research highlights the link between certain personality traits and mental health in surgeons. However, little
research has explored the important role of psychological skills and qualities in potentially explaining this link. A cross-sectional
survey of UK-based surgeons was used to examine whether two such skills (psychological flexibility and resilience) helped to
explain why certain personality traits might be linked to mental health in surgeons.

Method: An online survey comprising measures of personality (neuroticism, extraversion and conscientiousness), psychological
skills/qualities (psychological flexibility and resilience) and mental health (depression, anxiety, stress and burnout) was sent to
surgeons practising in the UK. Mediation analyses were used to examine the potential mediating role of psychological flexibility
and resilience in explaining the relationship between personality factors and mental health.

Results: A total of 348 surgeons completed the survey. In all 12 mediation models, psychological flexibility and/or resilience played a
significant role in explaining the relationship between personality traits (neuroticism, extraversion and conscientiousness) and
mental health (depression, anxiety and burnout).

Conclusion: Findings suggest that it is not only a surgeon’s personality that is associated with their mental health, but the extent to
which a surgeon demonstrates specific psychological qualities and skills (psychological flexibility and resilience). This has important
implications for improving surgeons’ mental wellbeing, because psychological flexibility and resilience are malleable, and can be
successfully targeted with interventions in a way that personality traits cannot.

Introduction will inevitably play a role. Surgeons typically show a particular
personality profile: low levels of neuroticism (the predisposition
to experience greater levels of negative emotion and perceptions
of threat)’, high levels of conscientiousness (characterized by
diligence, discipline and motivation to reach goals)’® and high
extraversion (characterized by being cheerful, sociable and
energetic)'?, compared with the general population®?.

These personality characteristics are important in predicting
mental health, serving as protective/risk factors for later
difficulties™. Higher conscientiousness and extraversion, and
lower neuroticism predict better mental wellbeing'®. Higher
neuroticism has been linked to greater emotional exhaustion in

Over 50% of surgeons are estimated to experience burnout (physical,
emotional and mental exhaustion resulting from the demands of
their work), which is increasing at an alarming rate’. Shanafelt
et al’. found that burnout rates were higher among US surgeons
relative to other employees within and beyond the medical
profession. Among surgeons, burnout is linked to detrimental
outcomes, including higher rates of alcohol misuse®, medical
errors’ and suicidal ideation®.

Likely related to the demands of their work, many surgeons
experience mental health difficulties. High rates of depression
and anxiety have been reported in surgeons® compared with

other non-surgical medical professionals®. Sadly, levels of  healthcare staff'®, medical students'® and neurosurgeons'’, and
suicidal ideation are estimated to be 1.5-3 times higher among increased risk of burnout in medical residents’®. In contrast, higher
surgeons than the general population®. extraversion and conscientiousness predict better mental health,
Adverse events in patients also impact surgeons’ wellbeing, lower stress and lower burnout in medical professionals'*~>. Such
leading to increased burnout, stress, depression and anxiety’. In research highlights the important role of personality traits in
a UK study®, over 35% of surgeons (n=445) reported clinically ~ relation to mental health for surgeons.
significant levels of posttraumatic stress symptoms after While recognizing that some personality traits may increase
experiencing an adverse surgical event, with nearly half the risk of poorer mental health for surgeons, key reasons for
reporting symptoms of anxiety. exploring psychological factors in the relationship between
While many such difficulties are undoubtedly related to work personality and mental health are that: personality, while
conditions, inherent characteristics of the surgeon’s personality arguably not totally fixed is not easily amenable to change, and
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excluding all surgeons with certain personality traits from the
workforce would be neither practical nor desirable’. Thus, a
more useful approach could be to target the surgeon’s capacity
to withstand the rigours of surgical life rather than focusing on
intrinsic personality traits. Two candidate psychological factors
are resilience and psychological flexibility (PF).

Resilience is defined as the ability to bounce back® to ‘harness
resources to sustain wellbeing'”’, ‘recover rapidly from difficult
situations ..(and) endure ongoing hardship'®. Resilience is a
learnable skill and can be targeted with interventions for
healthcare workers®’. Resilience among surgeons can serve as a
protective factor for mental wellbeing and has been linked to
improved patient care®.

Similarly, PF plays a role in quality of life and burnout in
healthcare professionals®’. PF involves noticing and accepting the
present moment, and acting in alignment with personal values,
despite the presence of any challenging or distressing thoughts,
emotions, memories or physical sensations®. Like resilience, PF is
a malleable factor and is a key target for psychological
intervention®***. Promisingly, high PF is associated with better
quality of life in healthcare professionals® although very little
research has focused specifically on surgeons®®>’.

While there is evidence linking personality traits and mental
health in surgeons®, little is understood about how these traits
interact with a surgeon’s psychological resources (that is resilience
and PF). The mediating role of PF in the relationship between
personality factors and mental health has been examined in the
general population®® and medical students®, but not among
surgeons.

Determining whether such a relationship exists is vital in helping
to prevent and improve poor mental health among surgeons, as
both PF and resilience, unlike personality traits, can be enhanced
with tailored interventions®*®*!. Moreover, understanding the
relationship between psychological factors (resilience and PF),
personality traits and mental health can help tailor psychological
interventions to surgeons displaying specific personality traits.

This work investigates whether resilience and PF mediate
(explain) the relationship between key personality traits
(neuroticism, extraversion and conscientiousness) and mental
health (depression, stress, anxiety and burnout) in UK surgeons.

Methods

Participants and recruitment

Opportunistic sampling was used to recruit participants through
advertisement via oral presentations and word of mouth at
surgeon events (for example oral presentation at the annual
meeting of the British Association of Urological Surgeons) and
through the Royal College of Surgeons of England (RCS) adverts
and e-mail distribution. Practising UK-based surgeons were eligible
to participate in an online survey hosted on Qualtrics XM*. Given
the lack of existing mediation research in this area, it was difficult
to estimate an appropriate sample size. However, Fritz and
MacKinnon's guidelines* suggest that for mediation analyses with
a power of 0.8, a sample of 558 is needed to detect very small effect
sizes, with only 162 participants needed to detect small-medium
effects. The authors therefore aimed for a pragmatic sample size
between these two estimates (approximately n=360).

Measures

Demographics

Participants were asked demographic questions before
completing the questionnaires (age, sex, specialty, grade—that

is whether consultant or training grade, and if training grade,
what stage of training).

Personality dimensions — neuroticism, extraversion and
conscientiousness

The Big Five Inventory (BFI) is a 44-item scale to assess the
five personality dimensions of openness, conscientiousness,
neuroticism, extraversion and agreeableness**. This inventory is
widely used, with good psychometric properties and high internal
consistency®. The authors utilized three subscales: neuroticism
(N) (8 items), extraversion (E) (8 items) and conscientiousness (C) (9
items).

Psychological flexibility (PF)

The Work-Related Acceptance and Action Questionnaire (WAAQ)
measures PF in work environments®®. This seven-item scale is a
valid and reliable measure of PFY’.

Resilience

The Brief Resilience Scale (BRS) is a measure of resilience
assessing the ability to bounce back and recover from stress®’.
This six-item scale has good psychometric properties when
compared with other resilience measures*®,

Mental health status — depression, anxiety and stress

The Depression Anxiety and Stress Scale-Short Form (DASS-21)*
is a widely used measure of depression (D), anxiety (A) and stress
(5)°. Each was measured on a seven-item subscale. As
recommended, subscale and total scores were doubled to give
scores consistent with the full DASS-42 scale®.

Burnout

The Copenhagen Burnout Inventory (CBI) is a measure of burnout,
focusing specifically on physical and psychological fatigue and
exhaustion®®. This 19-item inventory has good psychometric
properties®® and measures burnout across personal (P),
work-related (WR) and client-related (CR) domains with three
subscales. For brevity, given that the total score has been used in
previous research with surgeons®?, the authors used the total CBI
score in their mediation analyses.

Procedure

Ethical approval was obtained from the Bournemouth University
Ethics panel (ID: 12613). Potential participants were initially
directed to an online information sheet and consent statements.
Consenting participants were then asked to complete the
battery of questionnaires (above) before being directed to a
debrief. Survey items were not mandatory. Anonymized survey
responses were analysed using Statistical Package for the Social
Sciences (SPSS, IBM Statistics, version 26).

Data analysis plan

A small amount of data was missing in the data set (less than 1.5%
missing on scale measures). Participants who missed more than
one item on a subscale had their subscale responses removed
(n=7). The minimal remaining missing data was inputted using
the widely used expectation maximization method**.

Mediation analyses explored whether resilience and PF acted as
mediators in the relationship between personality traits and
mental health; that is, whether resilience and PF played a
significant role in those relationships. Mediation analyses were
performed using the PROCESS macro tool for SPSS—an
established method for detecting mediation effects®®. Using
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Fig. 1 Illustration of the mediation models

Twelve mediation models were run using this format (M = mediator, X = predictor and Y = outcome variable). Both mediators (resilience and psychological flexibility)
were entered into each model. The models tested the mediated relationship between each personality trait (neuroticism, conscientiousness, extraversion) and each
mental health measure (depression, anxiety, stress, burnout) separately. The black arrow represents the direct pathway, and the red arrow represents the indirect

pathway.

Table 1 Descriptive data for surgeon sample on all scale measures of mental health, resilience, PF and personality

Measure Maximum scale score Score sample mean(s.d.) Scale internal consistency o
DASS depression 42 6.79(7.39) 0.874
DASS anxiety 42 3.38(4.49) 0.763
DASS stress 42 10.94(7.55) 0.852
CBI work burnout 100 43.96(19.07) 0.864
CBI client burnout 100 32.88(19.76) 0.846
CBI personal burnout 100 48.80(17.42) 0.839
CBI total burnout 100 41.99(17.02) 0.917
BRS resilience 5 3.25(0.84) 0.881
WAAQ PF 49 33.66(6.64) 0.880
BFI neuroticism 5 2.62(0.82) 0.844
BFI extraversion 5 3.35(0.88) 0.875
BFI conscientiousness 5 4.21(0.54) 0.774

DASS, Depression Anxiety and Stress Scale (total score)*®; CBI, Cogenhagen Burnout Inventory (total score)*®; BRS, Brief Resilience Scale (mean score)*’; WAAQ,

Work- Related Acceptance and Action Questionnaire (total score)
scores)*?; PF, psychological flexibility.

bootstrapping (with the number of samples set to 5000), the
authors used PROCESS Model 4 to examine whether personality
factors (X) influenced mental health (Y) via the mediators of
resilience (M1) and PF (M2). Thus, they ran 12 mediation models
in total (see Fig. 1 for an illustration), to examine the proposed
mediation model with each personality factor (neuroticism,
conscientiousness, extraversion) for each mental health
measure (depression, anxiety, stress and burnout). Given the
lack of consensus for power analysis for mediation models with
multiple mediators, the authors aimed for a sample of
approximately n=360 in line with estimates from Fritz and
MacKinnon®®. The authors followed Hayes pragmatic guidelines
to optimize statistical power by collecting the largest sample
size possible within their resource constraints>®. Effect sizes
were calculated using the completely standardized indirect effect.

Results

After the removal of two participants above retirement age (70+
years) and three with missing data across multiple survey items,
348 participants were included. A total of 236 males (67.8%) and

; BFI, Big Five Inventory—neuroticism, extraversion and conscientiousness subscales (mean

112 (32.2%) women took part in the survey. Participants’ ages
ranged from 27 to 69 years (mean age=46.4 years (s.d. 9.61));
257 (73.9%) participants were consultants, 89 (25.6%) were
non-consultant grades and 2 (0.01%) did not disclose their grade.
The number of consultants who were female was 66 (25.7%).

The three main specialties were general surgery, urology, and
trauma and orthopaedic surgery. The full list of specialties, grades
and place of work can be found in Supplementary materials Table S1.

Table 1 displays the means, standard deviations and scale
Cronbach alpha (a, a measure of reliability) for the sample on all
the measures included in the models. All scales showed
good-excellent internal consistency in the sample as indicated by o
ranging from 0.763 to 0.917, suggesting that the scales were
reliable measures.

Extraversion and mental health - testing PF and
resilience as mediators

The mediation models examining extraversion (X) found that
resilience (M1) mediated the relationships between extraversion
and stress (b=-0.63, 95% ci. —1.05 to —0.27), extraversion and
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Fig. 2 Diagram illustrating mediating pathways of resilience and psychological flexibility (PF) in the relationship between extraversion and each

mental health measure (stress, anxiety, depression and burnout)

Statistically significant pathways are represented as solid black lines, with dotted lines representing pathways that were not significant and grey lines representing
significant relationships that do not form part of a mediated pathway. These models indicate that while there is a direct relationship between extraversion and all
mental health outcomes, there is also a pathway mediated by resilience. PF did not mediate the relationship between extraversion and mental health; although there
was a significant relationship between PF and all mental health outcomes, there was not a significant relationship between extraversion and PF.

anxiety (b=-0.30, 95% ci. —0.52 to -0.13), extraversion and
depression (b=-0.48, 95% c.i. —0.83 to —0.20), and extraversion
and burnout (b=-1.39, 95% ci -2.29 to -0.65). These
relationships had small or small-medium sized effects (Fig. 2).

However, within these models, PF (M2) did not mediate the
relationships between extraversion and any mental health
measure (Supplementary materials, Tables S2-54).

Conscientiousness and mental health - testing PF
and resilience as mediators
The mediation models examining conscientiousness (X) found
that resilience (M1) mediated the relationships between
conscientiousness and stress (b=-0.74, 95% c.i. —=1.40 to -0.17),
conscientiousness and anxiety (b=-0.35, 95% c.i. =0.70 to —0.08),
conscientiousness and depression (b=-0.64, 95% ci. -1.24 to
—0.13), and conscientiousness and burnout (b=-1.67, 95% c.i.
—3.14 to —0.38). These relationships had small-medium effect sizes.
Within these models, PF (M2) mediated the relationships
between conscientiousness and stress (b=-0.55, 95% c.i. —=1.10
to —0.10), conscientiousness and anxiety (b=-0.30, 95% c.i.
—0.63 to —-0.03), and conscientiousness and burnout (b=-1.73,
95% c.i. =3.07 to —0.66). These relationships had small-medium
effect sizes. However, PF did not mediate the relationship
between conscientiousness and depression (see Fig. 3).

Neuroticism and mental health - testing PF and
resilience as mediators

The mediation models examining neuroticism (X) found that
resilience (M1) did not mediate the relationship between
neuroticism and stress, anxiety or depression (see Table S3).

However, resilience did mediate the relationship between
neuroticism and burnout (b=2.48, 95% c.i. 0.97 to 4.00), with a
medium-large sized effect.

Within these models, PF (M2) mediated the relationship between
neuroticism and stress (b=0.40, 95% c.i. 0.01 to 0.81), neuroticism
and anxiety (b=0.27, 95% ci. 0.02 to 0.55), and neuroticism and
burnout (b=1.40, 95% c.i. 0.50 to 2.37). These relationships had
small-medium effect sizes. PF did not, however, mediate the
relationship between neuroticism and depression (see Fig. 4).

Discussion

This study highlights how two malleable psychological skills can
impact mental health in surgeons. First, this work challenges
the notion that surgeons should possess a particular personality
type, by highlighting the mediating role of psychological skills in
shaping the mental health and wellbeing of surgeons. Second,
these findings suggest that enhancing resilience and PF is likely
to be effective at reducing the mental health difficulties often
associated with the challenges of surgical life. Given the
stressors that surgeons face in their work, understanding how
they can use malleable psychological skills to improve their
mental health has obvious benefits for surgeons (for example
better quality of life), their employers (for example reduced
absenteeism) and potentially their patients (for example in
better quality services). These results concur with findings in
other populations®°,

Interestingly, the authors found that resilience and PF played
different roles depending on the personality factor explored.
First, higher extraversion was linked with higher resilience,
which in turn, explained lower stress, anxiety, depression and
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Fig. 3 Diagram illustrating mediating pathways of resilience and psychological flexibility (PF) in the relationship between conscientiousness (Consc.)

and each mental health measure (stress, anxiety, depression and burnout)

Statistically significant mediated pathways are represented as solid black lines, with dotted lines representing pathways that were not significant, and grey lines
representing significant relationship where the mediated pathways was not significant overall. These models indicate that resilience mediated the relationship
between conscientiousness and all mental health outcomes. PF mediated the relationship between conscientiousness and stress, conscientiousness and anxiety,
and conscientiousness and burnout. While all individual relationships were significant in the conscientiousness-depression model, PF was not found to be a

significant mediator within this model overall.

burnout. However, a similar relationship was not found for PF.
Thus, the findings suggest that resilience is more important in
explaining the extraversion-mental health link among surgeons.

In contrast, PF was more important than resilience in explaining
the relationship between neuroticism and mental health; lower
neuroticism was linked to higher PF, which was related to better
mental health (less stress, anxiety and burnout). While this fits
with previous research highlighting the importance of PF in
explaining the link between neuroticism and mental health®, the
authors are the first to explore this among surgeons and identify
the differential contribution of PF and resilience.

Furthermore, the current findings indicated that both resilience
and PF were significant mediators in the relationship between
conscientiousness and  better mental health; higher
conscientiousness was linked to higher PF and resilience. In turn,
both psychological factors explained the positive relationship
between conscientiousness and stress, anxiety and burnout (with
resilience additionally linked to lower depression). The previously
reported positive link between conscientiousness and mental
health®*?> may thus be partly explained by conscientious
individuals possessing higher resilience and PF, which act to
protect against mental health difficulties. Given that both these
factors are malleable®*®, psychological interventions which
target them (rather than a focus on personality per se) should be
particularly useful.

These findings suggest that it is not merely the surgeon’s
personality, but also their PF and resilience that influence their
mental health. An obvious implication of these findings is that
effort should be devoted to the development and testing of
interventions that seek to enhance PF and resilience in surgeons.
Moreover, given that it is possible that resilience and PF play

slightly different roles depending on personality, ideally any
interventions developed should address both resilience and PF.

Existing work recommends the importance of promoting
interventions based on resilience skills in surgical settings®®*’, with
interventions based on mindfulness and cognitive-behavioural
approaches shown to be effective*’. Moreover, PF can be
enhanced through mindfulness and acceptance-based practices,
such as those developed from Acceptance and Commitment
Therapy (ACT)*>. ACT uses mindfulness and acceptance
processes to build PF*2. ACT-based interventions improve mental
health outcomes for healthcare workers®®°°, and the authors’
RCT of a three-session ACT-based intervention shows promise
with trainee surgeons®. Thus, these findings support the idea that
developing psychological skills and qualities through
psychological interventions might be particularly useful,
regardless of personality ‘type’.

As these findings come from cross-sectional survey data, the
implications and conclusions that are drawn about temporality of
relationships are potentially limited. Future research would benefit
from examining these mediated pathways longitudinally. Moreover,
although data were collected from a moderate sample of surgeons
(n=348), this equates to 1.3% of the current number of surgeons in
England alone (NHS Workforce Statistics®)). The opportunistic
nature of this sampling is likely limited by self-selection bias.

In addition, this sample may have over-represented women in
surgery, given that around 32% of the overall sample were
women, and around 25% of the consultants in the sample were
female; this is a higher representation of women than is usually
seen in surgical professions®. However, there is a great deal of
variation in the number of women across surgical specialties, and
a much higher number of women usually seen at lower grades®
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Fig. 4 Diagram illustrating mediating pathways of resilience and psychological flexibility (PF) in the relationship between neuroticism and each

mental health measure (stress, anxiety, depression and burnout)

Statistically significant mediated pathways are represented as solid black lines, with dotted lines representing pathways that were not significant, and grey lines
representing significant relationship where the mediated pathway was not significant overall. These models indicate that resilience mediated the relationship
between neuroticism and burnout but did not mediate the relationship between neuroticism and any other mental health outcome. PF mediated the
relationship between neuroticism and stress, neuroticism and anxiety, and neuroticism and burnout, but not between conscientiousness and depression.

It may be that the sample reflects a higher proportion of women
early on in their consultant careers, which may also skew the
sample. Furthermore, the survey data were collected before the
coronavirus (COVID-19) pandemic. Given the impact of COVID-19
on surgical life®® it would be important to examine these
relationships in surgeons following the pandemic.

Notably, in almost all of the authors’ analyses, the mediators
had small-medium effect sizes, explaining only some of the
relationship between personality and wellbeing. This fits with
the current understanding of mental health and burnout in
healthcare settings®®®, where the relationship between
personality, psychological skills and mental health is likely
influenced by many factors including organizational and
systemic issues. While the research highlights the important
role of individual psychological skill in protecting against
mental health difficulties in surgery, this does not diminish the
vital role of organizations in prioritizing systemic interventions
and structures that improve surgeon wellbeing and support
more widely®®.
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