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Abstract

Background: Second victim syndrome (SVS) is characterized by negative psychological and psychosomatic effects on a healthcare
provider after an adverse care event. The aim of this systematic review and meta-analysis was to characterize the symptoms of
SVS experienced by surgeons and factors affecting their impact, as well as understand common coping strategies that surgeons
employ to deal with them.

Methods: A systematic review of five electronic databases was conducted without restrictions on publication date or language in
January 2025. Second victim syndrome, surgeon, and adverse event and their synonyms were used as search terms. Records were
screened, quality assessed, and data extracted by two independent researchers. Both qualitative and quantitative studies were
included and narratively synthesized. A meta-analysis was performed using a random effects model to calculate the overall
prevalence rates of symptoms and coping methods.

Results: A total of 36 papers were included in the analysis from 6629 retrieved records. Anxiety (56.3% (95% c.i. 45.8% to 66.3%)), guilt
(53.8% (95% c.i.41.3% t0 65.8%)), sadness (48.3% (95% c.i. 34.6% to 62.3%)), and sleep disturbance (50.5% (95% c.i. 38.4% to 62.5%)) were the
most commonly reported symptoms. Talking to either colleagues (72.5% (95% c.i. 65.6% to 78.4%)) or family/friends (52.0% (95% c.i.
40.6% to 63.2%)) were the most commonly employed coping strategies. The sex and level of experience of the surgeon and the
severity of the event were identified as potential predictors of deleterious impact.

Conclusion: SVS significantly impacts surgeons’ global well-being, leading to burnout and attrition. Effective interventions require a
multifaceted approach, including peer support, resilience training, and institutional changes that normalize emotional responses,
encourage disclosure, and address barriers to seeking help. Targeted support for at-risk groups may also be necessary.

medical costs, and diminished quality of life for the patient and
their family*™®.

Second victim syndrome (SVS) refers to the psychological and
psychosomatic  symptoms  experienced by healthcare
professionals who are involved in adverse patient events or
medical errors. The first description of SVS is attributed to
Albert Wu in the year 20007 and subsequent studies have shown
that up to 59% of physicians in training experience at least one
adverse event resulting in SVS symptoms in a preceding year®.
There is significant heterogeneity in the experience of SVS
between individuals, but it can have a profound impact on a

Introduction

Adverse events are deviations from a typical care pathway that
result in harm or even death to patients during the course of
healthcare delivery!. Adverse events include errors and
complications and these terms are often conflated. An error is a
preventable mistake that occurs during an operation or within a
course of treatment. It is defined as an unintentional act, by
either commission (doing the wrong thing) or omission (failing
to do the right thing), that is not considered a known, acceptable
risk of the procedure’. In contrast, a complication is an
unfavourable outcome that is an inherent and known risk of a

given procedure, which can occur even when care is delivered to
the highest standard®. All adverse events can have profound
physical, emotional, and psychological consequences for
patients; they can undermine trust in the healthcare system
and delay recovery®. Beyond the immediate impact on health,
adverse events may lead to prolonged hospital stays, increased

healthcare provider’s well-being” ™. The literature suggests that
the impact of SVS is particularly profound among practitioners
in fields such as surgery, anaesthetics, paediatrics, and
obstetrics and gynaecology. This is attributed to the nature of
the work, the patient population, and the specific challenges
inherent in those specialties’®* The terminology of SVS is
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controversial within the field, particularly as it risks minimizing
the patient’s experience and that of their family®®. Critics also
argue that using the word syndrome pathologizes a natural
human response, which may contribute to the stigmatization of
affected individuals'®. Although the accepted nomenclature
may evolve in the future, SVS is employed here as currently it is

the predominant terminology within the relevant literature.

Surgeons deliver care in a way that is different to other
healthcare providers. It involves causing harm for therapeutic
benefit. The work often involves long hours, complex and
time-pressured decision-making, and ongoing professional
development of technical and non-technical skills'’. Surgical
training programmes also have high competition ratios when
compared with other specialty training programmes'®. These
factors contribute to a strong professional identity and a
profound sense of responsibility for patient outcomes®®.
Consequently, when adverse events occur, surgeons may be at
an increased risk of developing SVS when compared with other
healthcare professionals?’. The response to adverse events can
include psychological effects (for example guilt, shame, anxiety,
grief, and depression), cognitive effects (for example burnout,
compassion fatigue, and secondary traumatic stress), and social,
cultural, spiritual, and physical consequences®'. The methods of
coping with stress differ between individuals and events; Endler
and Parker” described three main categories of coping in their
Coping Inventory for Stressful Situations. This framework posits
three main categories: task-focused, emotion-focused, and
avoidance-focused approaches. Strategies aimed at direct
problem resolution or impact reduction were considered
task-focused approaches. Those focused on managing emotions
related to the stressor, including self-preoccupation and
anticipatory responses, were classified as emotion-focused
approaches. Strategies involving stressor evasion, such as
distraction or avoidance of triggering situations, were
designated as avoidance-focused approaches. Previous analyses
of SVS have found that task-focused strategies are the most
commonly employed by healthcare professionals®®.

Recognizing and addressing SVS is essential for recovery. Scott
et al.** have outlined six key stages of recovery (identified through
interviewing healthcare professionals who have experienced
SVS): responding to the initial incident, intrusive self-reflection,
rebuilding personal integrity, enduring scrutiny, accessing
emotional support, and moving forward. This was built upon by
Luu et al.”>, who suggested a simplified timeline of events, with
stages entitled: the kick, the fall, the recovery, and the
long-term impact. The kick refers to the initial visceral shock of
the event characterized by a physiological stress response,
which is similar to the first stage in the Scott et al.** model. After
the initial shock, in the fall, surgeons describe an interval of
spiralling out of control, feeling a dark cloud or ‘pall’ over
everything. This phase is characterized by intrusive thoughts,
searching for answers to determine fault, and worrying about
professional reputation, grouping together the second, third,
and fourth stages of the Scott et al.>* model. The recovery, which
is equivalent to the fifth and sixth stages of the Scott et al.**
model, may involve talking to colleagues and reflection. There is
an additional stage in the Luu et al?® model, which
acknowledges the cumulative long-term impact of incidents on
surgeons. For some, this is negative; it is an erosion of their
sense of self, leading them to change their practice or consider
leaving the profession. For others, it leads to personal growth
and development.

In both of these models, a supportive workplace culture,
including peer and institutional backing, is crucial in fostering
recovery for healthcare professionals. In the absence of such
support, maladaptive coping strategies may arise, negatively
affecting the provider's mental and physical health and
potentially compromising the quality of patient care. However,
interventions designed to support affected individuals remain
limited, and organizational and cultural barriers often impede
progress in this area®®?’.

The aim of this systematic review was to synthesize the
existing evidence on surgeons’ experiences with SVS. It explores
the prevalence and impact of SVS, examines the range of
responses observed, and identifies factors that may influence
these outcomes. It also looks at the support systems and coping
strategies that surgeons employ to deal with the impact of SVS.
There have been previous reviews of this subject, with regard to
both surgeons and the wider healthcare team?"225:2,

Methods

This systematic review was registered in PROSPERO, the
international prospective register of systematic reviews
(registration number 614066, 8 January 2025), and it was
conducted according to the PRISMA guidelines®°.

A literature search was performed in five bibliographic
databases: MEDLINE, Scopus, Web of Science, APA Psychinfo,
and Cochrane Library. The search strategy used three key
elements with synonyms: surgeon (surgeon, surg* trainee, and
surg” resident), adverse event (adverse event, adverse clinical
event, complication®, and error), and impact (second victim
syndrome, burnout, stress, well-being, psychological impact,
emotional impact, and compassion fatigue).

This review included primary research studies that examined
the physical, psychological, or professional impact (outcome) of
adverse clinical events (intervention/exposure) on surgeons of
any specialty or training level (population). Studies that detailed
or evaluated interventions or support systems for this
population were also included. No specific comparison group
was required.

The review was limited to primary research (study design);
reviews, editorials, and expert opinion pieces were excluded.
Additional exclusion criteria included studies not published in
English, those not involving surgeons, or those unrelated to
adverse clinical events. Where multiple publications reported on
the same population, the study with the most participants or
the longest follow-up was selected. The screening process for
abstracts and then full texts was conducted independently by
two researchers (J.B. and A.K.), with any disagreements resolved
by the senior author (J.M.), using Rayyan (Rayyan Systems,
Cambridge, MA, USA).

Data were extracted by the lead author (J.B.) into Google Sheets
(Google, Mountain View, CA, USA). Study design and demographic
data for participants were extracted from all included papers.
Data were separated into qualitative and quantitative results.
Outcomes were categorized into: impact on the surgeon, factors
affecting the response, and intervention or coping strategies
employed. Coping strategies were classified according to the
Endler and Parker?” model on coping after stressful events.

Pooled analysis of quantitative data was performed where
possible. Due to an expected significant heterogeneity in
reporting of outcome measures between papers, a random
effects model (DerSimonian-Laird) was used in R version 4.4.2 (R
Foundation of Statistical Computing, Vienna, Austria). The
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overall prevalence for each symptom and coping measure was
calculated, as well as the 95% confidence interval and I? statistic
to assess heterogeneity. Where only percentage data were
available, the authors of the paper were contacted to provide
the absolute number. If this was not supplied, the absolute
number was calculated using the population size and the
percentage, and rounded accordingly.

The framework method was used for extraction and analysis of
qualitative data®'. A deductive approach was used primarily, with
themesidentified from the quantitative papers; additional themes
were generated inductively through familiarization with the
included qualitative papers. Verbatim quotes were extracted
and indexed manually (by the lead author), then charted into a
matrix in Google Sheets (Google) where quotes were compared
by theme and individual code. Themes were discussed and
agreed with the research team before analysis. These data were
then summarized into tables including representative quotes,
which can be found in the supplementary material. This approach
was chosen due to its suitability for large data sets and ability to
use both inductive and deductive processes. The charting stage
of this process also facilitated comparison of individual quotes
within the context of their original paper and allowed
comparison with quotes in other papers in which similar
themes were identified.

Included papers were quality appraised using the Mixed
Methods Appraisal Tool (MMAT)*. Quality appraisal was
performed by two authors (J.B. and A.K.) independently, with
discrepancies discussed and agreed with the senior author (J.M.).

Results

Atotal of 6629 records were retrieved from the database search on
8 January 2025, of which 1032 duplicates were excluded.
Duplicates were initially identified with a duplicate screening
tool in Rayyan (Rayyan Systems); these were then confirmed
and removed individually. Abstract, title, and keyword screening
was carried out on 5597 unique records, through which a
further 5443 records were excluded. Full text analysis was
carried out on 154 papers, from which 35 papers were included
for final analysis. A single additional paper was identified
through reference review of the included articles. Reasons for
article exclusion are included in the PRISMA flow chart (Fig. 1).

Quality appraisal of papers
All studies met quality assessment inclusion criteria. A summary
of the appropriate sections of the MMAT scores can be found in
Table S1. Answers to the relevant questions in the tool are: yes,
no, and not sure; these are represented in the table by green,
red, and yellow boxes respectively.

Description of articles

The majority of papers reported data from cross-sectional surveys
(25 of 36 (69.4%))**>’. Nine papers (25.0%) presented only
qualitative data from semi-structured interviews®>% Two
papers (5.6%) presented mixed methods data from a
combination of survey and interviews®*®>. Data from North
American and European surgeons made up the majority of
papers (12 papers from Europe and 16 papers from North
America), with a lower number from Asia (4 papers), Africa (2
papers) and Oceania (2 papers). Twenty-four studies (66.7%)
included data from surgical trainees. All surgical specialties
were represented in at least one paper. Data collection methods,
sample size, and demographics of the surgeons for each study

are shown in Table 1. The emergent themes of impact on the
surgeons were psychological, psychosomatic, professional, and
social manifestations. The themes identified concerning support
were coping methods and available support, desired support,
and barriers affecting engagement.

The quantitative data pertaining to ‘impact on the surgeon’ are
summarized in Table 3.

Psychological impact

The most common impact of adverse events on surgeons were
emotional manifestations of SVS (Table 2). Feelings of sadness or
low mood were reported by 14 papers with a pooled prevalence
of 48.0% (95% c.i. 24.234.6% t0 59.762.3%)3328:42:44:45,52,53,55,57,65,
In the context specifically of patient mortality, it was reported
by one study at 90.6%>3. When referring to depression, the rate
varied between 4.8% and 22.0%***>%8>3°° However, the only
paper that scored this with a validated method (Hospital
Anxiety and Depression Scale) found the prevalence to be 4.8%
(14 of 292), which, although lower than the other studies, was
still higher than the general population, where local normative
values of 3.0% are reported®. Some surgeons reported that they
considered suicide (10 of 658 (1.5%))**. Guilt was also a
commonly reported symptom with a pooled prevalence of 53.8%
(95% ci. 41.3% to 65.8%)%%3%3638:4240485257 A theme that
compounded the effect on mood was the sense of isolation.
Surgeons mentioned that they believed their reactions were
unique, making them feel like an ‘outlier'®. When one surgeon
heard that their reaction was not unusual they remarked: ‘Good,
I'm glad to hear it. It's lonely’®.

Anxiety was another commonly reported symptom with a pooled
prevalence of 56.3% (95% C.i. 45.8% to 66.3%)>3:39:42.43,4548,52,55,57
Sligter et al.>® reported the prevalence of anxiety, using the
Hospital Anxiety and Depression Scale, to be 8.3%, compared with
a general population prevalence of 6%. Intrusive rumination was
also reported by a significant proportion of surgeons (54.5% (95%
ci. 32.9% to 74.2%))***>39%6% These feelings were reported by
groups in most geographical and cultural areas represented in the
research reviewed. This anxiety appears to have two components:
the initial kick’—a visceral, physiological response where surgeons
report ‘tachycardia and some unease’ and longer-term anxiety
related to self-confidence, reputational damage, and worry for the
patient®>>%2%> Surgeons reported these feelings being pervasive
outside of work, affecting both their sleep and their ability to
engage with other activities®®. One surgeon recounted: ‘I had a
hard time sleeping for a while after a complication. Sometimes I
would feel my heart racing during the day or it would be difficult
to breathe’®?.

Feelings of shame and embarrassment were also commonly
reported (30.7% (95% c.i. 17.8% to 48.2%))333%:39.42:4457.65 = p
resident surgeon expressed such feelings, wondering if their
error was ‘unforgivable and is it going to affect people’s
professional opinion of me’®®. Along with fear of professional
restriction or legal action (24.1% (95% ci. 125% to
41.8%))?*27**>2 worry for the well-being of the patient and their
family was commonly reported (52.1% (95% c.i. 32.6% to 71.7%)),
with surgeons describing a feeling of failure in the context of
‘having someone trust you to do a major surgery and then
having [a complication] something like that happen’*3>44°2,
Anger made up a smaller percentage of emotional impact (17.2%
(95% c.i. 10.4% to 27.1%))*>36:38:42,48:52 55,57 "Thjg anger was often
directed at themselves with one surgeon saying: ‘I do it just to
punish myself, just to torture myself, just to flagellate myself. I
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Identification of studies via databases and registers

Identification of studies via reference review

Records identified from: Records identified through reference
= MEDLINE, Scopus, review n = 1
2 Web of Science (Core), APA
3 Psychinfo, and Cochrane
= Library n = 6629
3
» Duplicate records removed n = 1032
A 4
Records screened n = 5597
» Records excluded n = 5443
A 4
Reports sought for retrieval
= n=154
'c
()
(0]
3]
(7}
Reports not retrieved n=0
A
Reports assessed for eligibility
n=154
Reports excluded
Outcome not SVS n= 77
Surgeons not primary participants n = 23
Review, abstract, or case report n =18
D v
s
S Studies included in review |
< n=36 “
Fig. 1 PRISMA flow chart
SVS, second victim syndrome.
go over and over and I beat myself up. And I tell myself I'm not significant crossover with acute stress disorder or

worthy'?°.

Chung et al.*® found that, for the majority of surgeons, the
emotional impact lasted <6 months (345 of 467 (74%)), but a
significant proportion still had ongoing symptoms after 1year
(61 of 467 (13%)). This was echoed by Khansa et al.**, who found
that 12.2% (9 of 74) had emotional sequelae for >1 year*. One
surgeon described this experience as one that ‘certainly haunted
me for a very long time, especially [since] I was new to the
institution. I was embarrassed. There was many levels of guilt
and I kind of thought that people will lose confidence in my
abilities’®®. There was a small subgroup of surgeons described in
some cohorts who denied any emotional response at all (2.6%
(95% ci. 1.3% to 6.3%))**3%3>’ This was expressed as: ‘Any
error I have made in the operating room has minimal
consequences for me’®,

The symptoms described by some surgeons experiencing
psychological impacts of adverse events in their patients has

post-traumatic stress disorder (PTSD). These surgeons described
re-experiencing symptoms, hyperarousal, avoidance behaviour,
and emotional numbing?*="-3%44> Hyperarousal manifested as
difficulty sleeping and physical symptoms of anxiety (such as
palpitations); others described vigilance behaviour, for example
constantly checking for updates about the patient even whilst
not at work?>®*%>, One surgeon described this inability to switch
off from work, constantly ‘Checking my phone... I'm trying to
help my kids with homework and I'm thinking about my
patient’®. Avoidance-type responses described by surgeons
were making changes to professional practice like taking less
risk, with one stating it might make them ‘much less prone to
taking any form of risk... and sometimes that’'s not necessarily
in the best interests of the patient’, or changing the scope of the
operations they perform, as well as leaving the profession
entirely?>®®. Re-experiencing symptoms is described both
immediately after the event and for years afterwards, especially
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Table 1 Summary of included papers

Study, year Country Type Sample size, n Male Specialty Trainees
Akyol et al.*?, Turkey Survey 480 422 (87.9) General surgery 480 0(0.0)
2022 (100.0)
Al-Ghunaim UK Semi-structured 14 11 (78.6) Neurosurgery 4 (28.6) 5of 14
et al.”8, 2022 interviews Urology 6 (42.8) (35.7)
Otorhinolaryngology 2
(14.3)
Plastic surgery 1 (7.1)
General surgery 1 (7.1)
Balogun Canada Semi-structured 23 16 (69.6) Neurosurgery 12 (52.2) 23 of 23
etal.”, 2015 interviews General surgery 8 (34.8)  (100.0)
Orthopaedics 1 (0.4)
Vascular 1 (0.4)
Otorhinolaryngology 1
(0.4)
Balogun Nigeria Semi-structured 31 21 (67.7) Orthopaedics 7 (22.6) 310f31
et al.®®, 2023 interviews General surgery 6 (19.4)  (100.0)
Neurosurgery 4 (12.9)
Cardiothoracic Surgery 3
9.7)
Ophthalmology 3 (9.7)
Urology 2 (6.5)
Plastic surgery 2 (6.5)
Otorhinolaryngology 2
(6.5)
Paediatric surgery 1 (3.2)
Gynaecology 1 (3.2)
Bamdad USA Semi-structured 28 15 (53.6) General surgery 28 28 of 28
et al.®?, 2023 interviews (100.0) (100.0)
Berman USA Survey 413 281 (68.0) Paediatric surgery 413 Not
et al.®* 2021 (100.0) specified
Biggs et al.**, UK Survey 82 Not reported Colorectal surgery 68 16 of 82
2020 (82.9) (19.5)
Hepatobilliary surgery 5
(6.1)
Upper gastrointestinal
surgery 7 (8.5)
Vascular 2 (2.4)
Cardiothoracic surgery 2
(2.4)

Chauvet France Survey 72 51 0f 72 (70.8) Gynaecology 72 (100.0) 0 of 72
et al.*, 2023 (0.0)
Choi et al.”/, Canada Survey 66 Not reported Vascular surgery 66 14 of 66
2024 (100.0) (21.2)
Chung et al.*®, USA Survey 467 363 of 467 (77.7) Urology 467 (100.0) 74 of 467
2024 (15.8)
Collings Australia Survey 727 296 of 727 (40.7) Gynaecology 727 (100.0) 107 of 727
et al.*, 2025 (14.7)
D’Angelo USA Survey 168 94 of 168 (56.0) General surgery 168 92 of 168
et al.*®, 2021 (100.0) (54.8)
Drudi et al.*?, Canada Survey 65 45 of 65 (69.2) Vascular surgery 65 0 of 65
2023 (100.0) (0.0)
Ginzberg USA Survey and 93 (survey) 49 of 93 (53.3) Cardiothoracic surgery 6 93 of 93
et al.®>, 2024 interviews 23 (interviews) 13 of 23 (56.5) (6.5) (100.0)

General surgery 37 (39.8)
Orthopaedic Surgery 8
(8.6)
Otorhinolaryngology 14
(15.2)
Plastic surgery 12 (12.9)
Urology 10 (10.8)
Vascular surgery 6 (6.5)
Han et al.*?, USA Survey 126 97 of 126 (77.0) Cardiac surgery 6 (4.7) 0of 126
2017 General surgery 65 (51.5) (0.0)

Paediatric surgery 12
(9.5)

Thoracic surgery 10 (7.9)
Transplant surgery 5
(3.9)

Trauma surgery 22 (17.4)
Vascular surgery 10 (7.9)
Other 32 (25.3)

(continued)
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Table 1 (continued)

Study, year

Country

Type

Sample size, n

Male

Specialty Trainees

He et al.*?,
2023

Hsiao and
Kopar®*,
2025

Jain et al.**,
2022

Khansa
et al.*®, 2022

Lin et al.*®,
2023

Lu et al.®?,
2020

Luu et al.?,
2012

McLaren
etal.?’, 2021
O’'Meara
et al.*8, 2022
@yri et al.®®,
2023

Patel et al.*’,

2010

Pinto et al.®®,
2013

China

Canada

South Asian
Collaborative

USA
USA

USA

Canada

UK
Ireland

Norway

USA

UK

UK

Survey

Survey, focus group,

1062

44 (survey)

and semi-structured 7 (focus group and

interviews

Survey

Survey
Survey

Semi-structured
interviews

Semi-structured
interviews

Survey
Survey

Semi-structured
interviews

Survey

Semi-structured
interviews
Survey

semi-structured

interviews)

658

125
63

23

20

36
16

15

123

27

54

802 of 1062 (75.5)

Frequency not specified

490 of 658 (74.5)

55 of 125 (44.0)
49 of 63 (77.9)

9 0f 23 (39.1)

15 of 20 (75.0)

36 of 36 (100.0)
Frequency not specified

11 of 15 (73.3)

110 of 123 (89.4)

22 of 27 (81.4)

32 of 54 (59.3)

Upper gastrointestinal 0 of 1062
surgeons who perform (0.0)
radical gastrectomy 1062
(100.0)
Transplant surgery
Colorectal surgery
Cardiothoracic surgery
General surgery
Ophthalmology
Frequency not specified
General surgery 287 0 of 658
(43.6) (0.0)
Gynaecology 66 (10.0)
Orthopaedics 50 (7.6)
Plastic surgery 47 (7.1)
Paediatric surgery 44
(6.7)

Urology 43 (6.5)
Gastrointestinal surgery
20 (3)

Surgical oncology 19 (2.9)
Otorhinolaryngology 16
(2.4)
Neurosurgery 15 (2.3)
Cardiac surgery 15 (2.3)
Breast/endocrine 5 (0.8)
Other 31 (4.7)
Plastics 53 (42.4)
Other 72 (57.6)
Paediatric surgery 73

(100.0) (13.7)
General surgery 0of 23
Surgical oncology (0.0)
Acute care surgery
Cardiothoracic surgery
Breast surgery
Vascular surgery
Colorectal surgery
Otolaryngology
Plastic surgery
Urology
Frequency not specified
General surgery 13 (65.0)
Neurosurgery 3 (15.0)
Cardiac surgery 1 (5.0)
Urology 1 (5.0)
Gynaecology 1 (5.0)
Vascular surgery 1 (5.0)
Otorhinolaryngology 36
(100.0)
Urology 16 (100.0)

44 of 44
(100.0)

125 0f 125
(100.0)
10 of 63

8 of 20
(40.0)

36 of 36
(100.0)
16 of 16
(100.0)
Gastrointestinal surgery 0 of 15
7 (46.7) (0.0)
Cardiothoracic surgery 6
(40.0)
General surgery 1 (6.7)
Orthopaedics 1 (6.7)
General surgery 75 (61.0) 0 of 123
Trauma 40 (32.5) (0.0)
Critical care 29 (23.6)
Vascular surgery 18
(14.6)
Orthopaedic surgery 15
(12.2)

Breast surgery 13 (11.5)
Other surgical specialties
<10.0%

General and vascular
surgery 27 (100.0)
General surgery 32 (59.3)

10 of 27
(37.0)

(continued)
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Table 1 (continued)

Study, year

Country

Type

Sample size, n

Male

Specialty Trainees

Pinto et al.”°,
2014
Sandhu
et al.>?, 2023

Sikakulya
et al.>?, 2024

Sligter et al.>®,
2020
Thompson
et al.>* 2017

Turner et al.>>,
2022

Varughese
etal.>®, 2014

Vitous et al.®’,
2022

Yaow et al.”’,

2024

USA

Uganda and
Eastern
Democratic

Republic of Congo

Netherlands

UK

UK

Australia and
New Zealand
USA

Singapore

Survey

Survey

Survey

Survey

Survey

Survey

Semi-structured
interviews

Survey

25

198

292

167

445

586

46

196

17 of 25 (68.0)

165 of 198 (83.3)

250 of 292 (85.6)

102 of 167 (64.4)

315 of 445 (70.8)

38 of 46 (82.6)

107 of 196 (54.6)

Vascular surgery 22 32 of 54
(40.7) (59.3)
General surgery 17 (68.0) 25 of 25
Plastic surgery 7 (28.0) (100.0)
Urology 1 (4.0)
General surgery 94 (47.5) 115o0f 198
Gynaecology 58 (29.3) (58.1)
Orthopaedic surgery 32
(16.2)
Neurosurgery 2 (1.0)
Other 12 (6.1)
Orthopaedic surgery 292 61 of 292
(100.0) (20.1)
General surgery 94 (58.0) 167 of 167
Trauma and (100.0)
orthopaedics: 24 (15.0)
Vascular surgery 10 (6.0)
Otolaryngology: 10 (6.0)
Urology 7 (4.0)
Cardiothoracic surgery 5
(3.0)
Plastic surgery 5 (3.0)
Neurosurgery 2 (1.0)
Oral and maxillofacial
surgery 2 (1.0)
Paediatric surgery 2 (1.0)
Remote and rural
surgery 2 (1.0)
Other 2 (1.0)
Academic surgery 20 70 of 445
4.5) (15.7)
Cardiothoracic surgery 3
(0.7)
General surgery 130
(29.2)
Neurosurgery 8 (1.8)
Oral and maxillofacial
surgery 12 (2.7)
Ophthalmology 20 (4.5)
Otolaryngology 18 (4.0)
Paediatric surgery 34
(7.6)
Plastic surgery 18 (4.0)
Trauma and orthopaedic
surgery 72 (16.2)
Urology 89 (20.0)
Vascular surgery 21 (4.7)

Frequency not specified Gynaecology 586 (100.0) 96 of 586

(16.4)
General 19 (41.3) 8 of 46
Colorectal 14 (30.4) (17.4)
Transplant 1 (2.2)
Endocrine 2 (4.3)
Surgical critical care 8
(17 .4)
Trauma 4 (8.6)
Child thoracic 1 (2.2)
Surgical oncology 4 (8.6)
Plastic surgery 1 (2.2)
Breast surgery 9 (4.6) 63 of 196
Cardiothoracics 1 (0.5) (32.0)
Colorectal 14 (7.1)
Otorhinolaryngology 7
(3.6)
General surgery 10 (5.1)
Hand surgery 9 (4.6)
Head and neck 3 (1.5)
Hepatopancreatobiliary
surgery 5 (2.6)
Maxillofacial 6 (3.1)
Neurosurgery (1.5)

(continued)
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Table 1 (continued)

Study, year Country Type Sample size, n Male Specialty Trainees
Gynaecology 25 (12.8)
Ophthalmology 4 (2.0)
Orthopaedic surgery 35
(17.9)
Paediatric surgery 6 (3.1)
Plastic surgery 11 (5.6)
Surgical oncology 6 (3.1)
Trauma 2 (1.0)
Upper gastrointestinal
surgery 2 (1.0)
Urology 23 (11.7)
Vascular surgery 5 (2.6)
Other 10 (5.1)
Values are n (%) or n of n (%) unless otherwise indicated.
Table 2 Meta-analysis of the impact of adverse events on surgeons
Category Symptoms Pooled Percentage 12 (%) Number of studies
frequency (95% c.i.)
Emotional Sadness/low mood 1526 0f 3182  48.0 (24.2,59.7) 99.0 143738 4;4:;45'4&52~53v55
Guilt 1117 of 2286  53.8 (41.3,65.8)  98.7 10%3:25,36,38,42,44,48,57
Anxiety 1472 of 2684  56.3 (45.8,66.3)  99.2 1033:35:37,38,42,43,45,48,57
Stress 213 of 676 17.1(3.3,57.5)  98.9 23357
Rumination 994 0f 2040  54.5(32.9,74.2) 99.5 533:35,39,44.65
Shame/embarrassment 80502901  30.7(17.8,48.2) 99.2 923,35,36,38,39,42,44,57,65
Worry for patient/patient’s family 614 0f 1335  52.8(32.6,71.7) 98.1 43335,44,52
Fear of litigation/professional consequences 306 0f 1319 24.1(12.541.8) 90.7 433.37.44,52
Anger 3540f1999  17.2(10.4,27.1) 89.4 933,35,36,38,42,48,52,55,57
Disappointment 219 of 562 441 (206,71.2) 95.8 23335
Loneliness 112 of 467 24.0 () - 1%8
No negative feelings 32 of 1215 2.9 (1.3,6.3) 46.5 433:36,38,57
Physical/ Sleep disturbance 17950f 3222  50.5(38.4,62.5) 99.4 1033:37739.44.45,48,55,57,65
psychosomatic Loss of appetite 109 of 663 7.7 (13.9,32.4) 964 238,57
Weight gain 14 of 270 5.2 (1.5,16.3) 0.0 24557
Weight loss 10 of 270 3.4 (0.7,13.9) 30.1 245,57
Headache 209 of 1840 11.2 (7.3,16.9)  57.0 538:44,45,55,57
Gastrointestinal symptoms (nausea, abdominal 328 of 1925 13.6 (5.6,29.7)  95.6 638:39:45,48,55,57
pain etc.)
Cardiovascular/respiratory symptoms 214 of 941 14.8 (2.9,50.6)  96.6 3334855
(palpitations, shortness of breath etc.)
Musculoskeletal symptoms (back pain, muscle 232 of 727 31.9 () - 1%°
ache, joint pain etc.)
Lethargy 3 of 196 1.5 () - 1°7
Tremor 16 of 663 1.9(0.4,7.8) 25.4 23857
Psoriasis flare 10f 196 0.5 () - 1°7
Professional Reduced job satisfaction/interest in work 321 of 1456 20.5(9.3,39.4)  96.10 43773957
Impaired performance at work 25 of 197 12.8 (8.1,19.9) 0.0 245:49
Low self-esteem/confidence in ability 669 of 2020  35.8(21.2,54.0) 99.3 733367395265
Urge to leave profession 285 of 1337 19.6 (7.2,43.9)  93.9 343:57.65
Social Loss of interest in previously enjoyable activities 250 of 480 52.0 (5 - 1%
Strained relationships with family and friends 270 of 1254 24.5(9.6,50.6)  95.5 339:39.55
around the anniversary of the event, with one surgeon recalling a disorders®***., Two studies used the Primary Care PTSD

patient death by saying: ‘I think of her around every Easter®”.

Finally, some surgeons described developing emotional
numbing, with one resident fearing they might ‘stop caring, just
become desensitized to it, which also isn’t good’®™.

Some studies used validated tools to screen for clinical PTSD
and traumatic stress of clinical concern®*1#820335%  Twqo
studies used the Impact of Event Scale (IES), which is a validated
15-item tool, where participants score how frequently they
experience intrusive and avoidant symptoms**°. Two other
studies used a revised 22-item tool (Impact of Event
Scale-Revised (IES-R)) with different thresholds for stress

screening tool (PC-PTSD-V)*¥°°  Sligter et al.>® used the Trauma
Screening Questionnaire (TSQ). The TSQ is a 10-item screening
tool with binary responses; a score of >6 suggests a provisional
diagnosis of PTSD.

The prevalence of PTSD after an adverse event ranged between
0.3% and 36.2%>%*148:20.5375 In g study of 47 general and vascular
surgeons, 17 (36.2%) scored above the IES cut-off point of 19,
which indicates traumatic stress of clinical concern®®. Drudi
et al.*’ found that 20 of 65 participants had an IES score >24,
where PTSD can be considered as a diagnosis. In a study of 167
UK surgical trainees, 13.7% of participants (23 of 167) had an
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Table 3 Meta-analysis of coping strategies

Coping strategy Type Pooled Percentage (95% c.i.) I* (%) Number of studies
frequency
Speaking to colleagues or senior surgeon T/E 2313 of 3283 72.5 (65.6,78.4) 93.9 §3°737,39-42,44-46,48,49,53,55,57
Speaking to family or friends E 1422 of 2824 52.0 (40.6,63.2) 97.9  13%%37,39,40.42,45,46,48,49,53,55,57
Exercise A 919 of 1925 45.3 (31.1,60.4) 98.5 73437,39,4046,53.57
Reflection/positive reframing T/E 195 of 535 43.5 (25.5,64.0) 94.9 g2°737 414557
Finding a solution/treating the complication T 181 of 607 40.8 (15.8,72.7) 98.0 4354041 53
Letting time pass A 95 of 343 39.6 (8.6,83.6) 97.9 3334157
Seeking distraction A 130 of 439 38.0 (16.3,66.3) 97.8 335:41.53
Speaking to patient/patient’s family T/E 496 of 1656 37.0 (18.7,60.6) 98.4 §3°:40,44746,49,53,57
Self-blame/criticizing oneself E 150 of 789 25.5(10.5,51.6) 87.9 337444
Making light of the situation E 15 of 65 23.1 () - 14
Avoidance of certain procedures, situations, or A 167 of 1288 21.5 (7.8,47.2) 97.6 534:36,37,44,65
patients
Internalization/suppression of feelings E 209 of 1414 16.9 (9.3,28.9) 88.0 3>44:46,49,53,57
Formal counselling/professional help E 211 of 2393 11.3 (4.8,24.4) 95.4 934:42,43,45,46,49,53 57
Taking action to affect systemic changes T 26 of 242 11.1 (3.8,28.9) 83.1 24045
Blaming external factors E 34 of 315 10.8 (7.5,15.6) 87.3 3354041
Contact lawyer or medical defence organization T 7 of 66 10.6 () - 1%
Religion/prayer E 55 of 1095 7.4(23,21.2) 84.7 6343741,46,53,57
Alcohol or other drugs A 133 of 1998 7.1 (4.4,11.3) 72.1 §3%35,37:40,44,49,53,57
Taking time off A 46 of 1041 4.2(237.5) 1.2 53437,45,53.57
Review of literature or guidelines T 18 of 554 4.2 (1.3,12.3) 47.6 3372357
Hobbies A 5 of 196 2.6 () - 1%7
Speaking to a regional or national support service E 13 of 584 2.0(0.4,7.8) 16.0 3484955
Meditation E/A 30f 196 1.5 () - 17

T, task-focused strategy; E, emotion-focused strategy; A, avoidance-focused strategy.

IES-R score of >33, which is indicative of acute stress disorder or
PTSD**. Acute stress disorder, indicated by symptoms lasting
<1 month, was observed in 3.6% (6 of 167), whereas 17 of 167
(9.6%) had symptoms lasting >1 month (PTSD)**. Chauvet et al.*®
found that 11.5% (6 of 52) had an IES-R score of >36, indicating
acute stress disorder or PTSD. O'Meara et al.*® used PC-PTSD-V,
which showed that 1 of 16 respondents (6.25%) met the criteria
for PTSD. Sligter et al.>® used the TSQ and only 1 of 292
respondents (0.3%) screened positive for PTSD using this tool.

Psychosomatic impact

Psychosomatic symptoms were less commonly reported in SVS;
displayed in Table 2. The most commonly reported
manifestation was a disturbance to sleep (50.5% (95% c.i. 38.4%
to 62.5%))33739:444548:49.95.57.65  This was often reported as
insomnia; however, Collings et al.’* demonstrated that the
majority having sleep disturbance experienced frequent waking
or interrupted sleep (414 of 727 (56.9%)) and that a further 25.8%
(167 of 727) found it difficult to get back to sleep after waking.
The primary reason for this disruption to sleep was attributed to
intrusive thoughts, which was described as: ‘It's one of those
things where you wake up in the middle of night, you're like,
checklist. Could I have done this? Could I have done this? Could
I have done this?’>>®2> Some noted that this sleep disturbance
increased the likelihood of further errors®®®°. Other common
symptoms included headache (11.2% (95% c.i. 7.3% to 16.9%)),
weight gain (5.2% (95% c.i. 1.5% to 16.3%)), nausea (13.6% (95%
ci 5.6% to 29.7%)), and palpitations (14.9% (95% c.i. 2.9% to
50.6%))33’38'39’44 45,48,55,57.

The duration of symptoms was variable between individuals
and between studies, although physical symptoms tended to be
shorter-lived than emotional symptoms, with the majority of
surgeons experiencing these symptoms for <1 month?*3%4>:>%,

Professional impact

The most commonly reported professional impact was reduced
self-esteem or confidence in one’s ability at work (35.8% (95% c.i.

21.2% to 54.0%))%*3037:39495265 Thig crisis of confidence was
articulated by a surgeon who felt: ‘It’s like I failed...I'm not
entitled to wear my lab coat and my scrubs and be a surgeon...
You just feel personally devalued'?®. This sometimes manifested
in coping strategies and making changes to their professional
practice, such as becoming more cautious in the cases they
operated on, a change in surgical technique, ordering more
diagnostic tests, or having a lower threshold for calling a
colleague to help”™?*%3833  Another relatively common
professional impact was having decreased job satisfaction
(20.5% (95% c.i. 9.3% to 39.4%))*>’3*°7*8 Some surgeons had the
urge to leave the profession or retire (19.6% (95% c.i. 7.2% to
43,9%))?8:42:27286265  gome regretted joining the profession
altogether, saying: ‘In all honesty, I would not have gone into
this field if I had to do it again’®. Impaired performance or
decision-making was also noted by some studies in 12.8% (95%
ci. 8.1% to 19.9%) of respondents*>*°. A short-term example of
this was one surgeon who felt they could not complete the final
part of a procedure after a complication, saying: ‘I could have
sewn it in myself but by that point I was fairly destroyed’®”.

Social impact

The impact of adverse events on surgeons sometimes led to
strained relationships with family and friends, as well as
colleagues (21.5% (95% c.i. 19.3% to 24%))*>3%°>¢> One study
reported surgeons losing interest in previously enjoyable
activities such as hobbies or interests outside of work (250 of 480
(52%)), although this probably has significant crossover with
mood disorders®.

Coping strategies

Some coping strategies had distinct crossover between the
categories outlined by Endler and Parker®” and these instances
were included in both groups (Table 3). The qualitative papers
explored the mindset of surgeons, as well as the specific actions
that surgeons had taken to cope; these did not always fit
into the Endler and Parker?” framework. The common
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internal coping themes identified were inevitability and
contextualization?*®%¢16365 The theme of contextualization is
illustrated well by the following quote, where a surgeon
balanced negative feelings from a negative outcome with
previous positive feelings from positive outcomes: ‘I actually
have saved some files of screenshots of very nice reviews that
patients—as much as I hate that I'm being rated like a
restaurant. I have saved some of them that are meaningful and
kind. I will reread those to try and find a perspective’®®. Some
surgeons perceived themselves as being innately more
emotionally resilient*®'. An example of this is given by a
surgeon after experiencing an adverse event: ‘I don'’t let it hold
me down because I can’t let it distract with the next decision
that I have to make 10 min later. This is when my wife tells me
that I have no emotions because I have to keep moving forward’®’.

Examples of task-based strategies used by surgeons were:
focusing on managing consequences of the adverse event,
reviewing literature and guidance on similar cases, and being
more vigilant. Varughese et al.>® also identified the use of quality
assurance and key performance indicators as an effective tool
for a surgeon to understand their complication rate and
compare it with those of their peers and an accepted standard.

The most common coping strategies were talking about the
adverse event to a colleague (72.5% (95% ci. 65.6% to
78.4%))3°73/139-42:44-46:48,49.53,55,57.64 oy 3 member of family (52.0%
(95% C.i. 40.6% to 63.2%))343739.4042,45 46.4849.5355,57 1t wag not
always clear from these papers whether this was focused on the
task or the emotion of the event. Quotes from the qualitative
papers suggest it is often both. Surgeons described talking to
both peer colleagues and more senior mentors. The quotes
mentioned the importance of having another surgeon to talk to
who both understands the technical aspects of the adverse
event and has the ability to empathize with the feelings in the
situation®®®?. An illustration of this sentiment is apparent in
this quote: ‘it’s sort of hard to explain to people, when unless
you've gone through it, you can't understand®®. Another
surgeon remarked how talking to other surgeons helped combat
the feeling of isolation by saying they wanted to: ‘Talk to people
who can relate to what you're going through and say I've, that’s
happened to me too, right. So then you don'’t feel alone that
you're the only person that messed up’®’. The next most
common strategy was physical exercise (45.3% (95% c.i. 31.1% to
60.4%)), which can be viewed as an avoidance strategy>**’
3940465357 - Other examples of avoidance strategies include
participating in hobbies; one surgeon said they coped by: ‘either
picking up my guitar or going out for a really nice meal, having
just one drink and sitting down and enjoying that meal. You
know, just something to kind of divert energy’.

Examples of other task-based strategies were reviewing current
literature around the adverse event (3.3% (95% c.i. 1.3% to 12.3%))
or making plans to deal with the problem (29.8% (95% c.i. 15.8% to
72.7%)), as well as taking steps to affect systemic or process
changes (11.1% (95% c.i. 3.8% to 28.9%))?>37 4041453357 This was
described by a resident as a way to create meaning: ‘Every major
complication I've had in residency has in some way changed my
practice... I think that like kind of the process they go through to
like deal with complications’. Aside from talking about the
adverse event, other emotion-based coping strategies included
making light of the situation (23.1% (16 of 65)), suppressing
negative feelings (16.9% (95% c.i. 9.3% to 28.9%)), or blaming
external factors (10.8% (95% c.i. 7.5% to 15.6%))>>4041:44:46,49.53 57
A common theme in the qualitative literature was that
complications were easier to view as an inevitable consequence

of operating than errors®>®>%, Maladaptive avoidance coping
strategies were also employed such as an increase in substance
use, either drugs or alcohol, in a small proportion of surgeons
experiencing SVS (7.1% (95% c.i. 4.4% to 11.3%))>*3>37:41 50.53.55

Intraoperative coping strategies

A single paper surveyed surgeons on intraoperative coping
strategies*®. The most common strategies used were stopping
and taking time to think (55.3% (93 of 168)) and focusing on
calming emotions (48.8% (82 of 168)). Other strategies included
calling for another surgeon to help, checking to reassess
judgement, and making ergonomic adjustments.

Suggested support and barriers affecting
engagement

Surgeons who have experienced SVS expressed a diverse range of
needs and desires in terms of support. Many expressed a strong
preference for peer support groups, where they can connect
with colleagues who understand and can empathize with their

experience®**%*  Trainees and less experienced surgeons
tended to want mentoring and support from senior
surgeons>>*%, This was described in one account as a

‘one-on-one M&M [Morbidity and Mortality meeting]’, calling the
opportunity to debrief with a senior surgeon who could share
their own experiences ‘very therapeutic’®. Berman et al*
acknowledged that some surgeons may require additional
training to deliver this support. In addition, many surgeons
would like access to educational programmes and training
resources that specifically address the psychological impact of
adverse events and provide practical coping strategies®*3%6°,
This was summarized as: ‘When you are a medical professional
and you're putting yourself in harm’s way emotionally, you
need to be taught how to deal with that'®. Many
studies suggested that these programmes should be integrated
into surgical training and continued professional development®*
33375155 Many surgeons expressed that surgical training had
not adequately prepared them for the impact of adverse events
in their patients when moving into more independent
practice®”#483563 A quote from a participant in the study by
Choi et al.* illustrates this well: ‘We should learn to deal with
adverse events in residency or have a system in place to assist
trainees and those transitioning into practice’.

Beyond structured programmes, surgeons suggested the need
for a workplace culture that fosters open communication and
destigmatizes seeking help after adverse events®*~>%%>’ They
suggested incorporating discussions on the emotional impact of
adverse events into existing platforms such as Morbidity and
Mortality (M&M) meetings. One surgeon described how these
meetings currently fail in this regard: ‘everybody in that room is
very defensive and aggressively pursues an angle that puts them
in the best possible light and professional rivalries exist...I don’t
find them cathartic forums for saying that was just terrible
wasn't it’®®. These discussions should address the psychological
impact of adverse events alongside technical aspects, creating a
safe space for surgeons to express their emotions and
concerns?40:57:59.63.65  Another surgeon noted that ‘the
obsession in M&M is, how could you have prevented it, rather
than...how is the team handling that?’®. Some find that
traditional M&M meetings can be accusatory and hostile, which
may hinder open discussion, support, and learning®**°, In the
two studies that surveyed surgeons with regard to their
satisfaction with the support of their institution after an adverse
event, most found the support to be inadequate®*%°.
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Additionally, some surgeons report facing challenges in
accessing support due to time constraints or awareness,
skepticism with regard to its efficacy, fear about stigma, and
unfamiliarity with colleagues®>®**>%¢ A major barrier is a
culture that equates emotional vulnerability with weakness. As
one surgeon explained: ‘The moment you show that you're
maybe a little bit weak, that’s bad, right. Surgeons can’t show
that they're weak’®®. Addressing these barriers is crucial to
ensure that surgeons feel comfortable seeking help when
needed®*3":%,

Factors affecting response

Several factors can influence the intensity and nature of a
surgeon’s response to an adverse clinical event. These factors
include the surgeon’s sex and seniority, the severity of the
event, and whether the surgeon perceives the event as being
contributed to by an error on their part>©-3841:20.54.55.62.

Sex

Sex has been identified as a factor affecting the response to
adverse events in several studies. Multiple studies have reported
that female surgeons were more likely to report that their
physical and mental health were affected when an adverse
event occurred®*°*°*€  They may be more likely to blame
themselves and less likely to see the complication as ‘expected’
or due to external factors*°?. Female surgeons more commonly
experienced an acute stress reaction (defined as an IES score
>24)—11 of 20 (55%) female surgeons compared with 9 of 45
(20%) male surgeons who were surveyed*!. Differences between
the sexes were observed with regard to the use of specific
intraoperative coping strategies. Female surgeons were more
likely to report ‘focusing on calming themselves down to reduce
their own stress response’ (60.1% (45 of 74) versus 38.3% (36 of
94)), whereas male surgeons were more likely to report ‘making
ergonomic adjustments’ (18.1% (17 of 94) versus 2.7% (2 of 74))*.

However, other studies have found no relationship between sex
and the impact of adverse events® *****’. Conversely, Lu et al.®?
found that male surgeons were more likely to report adverse
events contributing to burnout than their female colleagues.
Male surgeons were more likely to disclose their error to the
patient or their family and were more likely to be comfortable
talking to a colleague about the adverse event®®*°,

Years of experience

Several studies have identified age or years of experience as a
factor affecting the response to adverse events®*°*°°. Collings
et al®® reported that a significantly higher proportion of
obstetricians and gynaecologists with <15 years of experience or
current trainees (36 of 357 (10.1%)) had mental health impacts
after an adverse event when compared with those with
>15years of experience (12 of 316 (3.8%)). In contrast, Choi
et al.*”’ have reported significantly higher general distress in
attending surgeons (64.7% (33 of 51)) than trainees (33.3% (5 of
15)) after an adverse event, although other symptoms such as
sleep disturbance and anxiety remained comparable between
the two groups®. Trainees were more likely than consultants to
have considered leaving the profession due to an adverse event
(35.9% (28 of 79))°°.

Consultant surgeons were more likely to take action for the
patient affected and disclose the error/adverse event to the
patient or their family than trainees*. Consultants were more
likely to have developed coping mechanisms and support
networks over time***%°%> They may also be more likely to

view adverse events as learning opportunities, as they have a
broader perspective on their careers®¥>>°°,

Some studies showed no difference in emotional and
behavioural responses or coping strategies between independent
surgeons and trainees*=2"*?, Berman et al** found that there
were no differences in the likelihood of being satisfied with the
institutional response to an adverse event according to surgeon
age.

Type of adverse event

The type and severity of an adverse event has been identified as a
factor affecting the response in several studies®®3741:52:5455
Collings et al.*® identified that adverse events caused the most
stress when they resulted in poor patient outcomes or were a
result of surgeon error. Similarly, other papers found that, when
the adverse event was perceived as an error, the surgeon was
more likely to experience sleep problems, anxiety, increased
alcohol consumption, and develop PTSD than those
experiencing a recognized complication®®2%**2>> Thompson
et al>* found that surgeons who had witnessed severe pain,
traumatic injury, or massive intraoperative haemorrhage were
more likely to experience clinically significant PTSD. In the
context of patient mortality, Akyol et al.** reported that more
surgeons found the death of a younger patient to have a greater
emotional impact on them than the death of an older patient
(286 of 480 (59.7%)).

However, other studies have found no relationship between the
type of adverse event and the impact of adverse events. Whilst
this was a hypothesis of the study by Pinto et al.*°, they found no
association between the controllability of the cause of adverse
event and the severity of the impact on the surgeon. Similarly,
two other studies found no association between the type of
adverse event and the severity of emotional impact®**’.

Discussion

This systematic review synthesizes evidence from 36 studies with
both quantitative and qualitative methodologies, confirming that
SVS is a significant occupational risk for surgeons and surgical
trainees. The findings demonstrate that adverse patient events
can affect many facets of surgeons’ lives. They affect emotions,
physical health, professional behaviour, and relationships at
work and at home. Common symptoms of low mood, guilt,
anxiety, rumination, and sleep disturbance were consistent with
previous reviews of surgeons and other healthcare
professionals®®?®, The burden of adverse events may be
contributing to the significantly higher rates of anxiety and
depression (20% and 24% respectively) observed in surgeons
when compared with the general population®®. The symptoms
experienced are often short-lived; however, there seems to be a
significant proportion of surgeons who go on to experience
long-term or profound effects on their quality of life.
Post-traumatic stress-type reactions are relatively common,
with a prevalence of between 0.3% and 36.2%. These factors
may contribute to burnout, attrition in training, and surgeons
leaving the profession®®*3°%52 The influence of personal and
event factors on the duration and severity of the effect is not yet
fully understood. However, it does appear that the sex and level
of experience of the surgeon and event severity, as well as the
perception of the event as an error, all exert an influence.
Surgeons coped with the impact of adverse events in many
different ways and there was no one strategy or strategy type
that seemed to work for all. In reality, surgeons used a
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combination of task-, emotion-, and avoidance-focused
strategies. Seeking peer and mentor support was the most
commonly employed coping strategy***>>>57:61.6%: this may be
because it can be both a task-focused strategy and an
emotion-focused strategy that can be tailored to the individual
situation. Conversations with colleagues and mentors provide
reassurance and validation, alleviating intense emotions by
fostering a sense of shared experience, as well as giving
practical, task-focused ways to address the practical aspects of
an adverse event. Preliminary findings indicate that peer
support initiatives are well received, with many participants
reporting positive impacts on departmental safety and support
culture*?’°.

Risk factor specific support strategies may also be necessary, as
this research suggests female surgeons may respond differently to
adverse events compared with their male counterparts. Female
surgeons, along with less experienced surgeons, are at a higher risk
of experiencing longer-term SVS and may perceive the profession
as overwhelming and insufficiently rewarding®*"***>>_ Personality
is known to influence how comfortable a surgeon is with risk
and affects decision-making behaviour’*™?; however, more
research is needed to understand the effects of personality type
on SVSY.

Many surgical trainees found that surgical training did not
adequately prepare them for the impact of adverse clinical
events; as such, training and support should be integrated into
postgraduate surgical curricula?’*®>>¢>  Dealing with the
impact of adverse events, along with other non-technical skills,
is part of a ‘hidden curriculum’ surgical trainees are expected to
pick up through their training'®’?’*. The transition to
independent practice appears to be the time interval during
which surgeons are most vulnerable to SVS*:**. Support could
be delivered to this group before events occur. Resilience
training has been shown to be effective in managing stressful
situations and may be effective in providing surgeons with tools
to deal with an acute stress reaction to an adverse event’>’°,
However, empirical evidence on the long-term effectiveness of
such programmes remains limited in this context. The key to an
effective targeted intervention may involve trying to identify
predictors of more significant impact on the surgeon, as well as
identifying peritraumatic factors such as dissociative symptoms
that correlate with more severe symptoms’”’%,

Beyond individual factors, the professional culture plays a
significant role in shaping the second victim experience. The
culture in surgery is commonly characterized by expectations of
perfectionism, infallibility, and emotional stoicism®¢*¢772,
Internalization as a coping strategy may worsen and prolong
symptoms for some®*°®!  Surgeons may also have a poor
awareness of their own level of emotional stress or
psychological difficulties and be less likely to engage in
self-initiated support methods®’. Therefore, externally initiated
measures may be necessary in some circumstances, provided
these are non-punitive. On the organizational side, formal
counselling services, both local and national, are often
underutilized*®*?>>¢1  Surgeons express reservations about
these services, citing unfamiliarity with support staff and
doubts about their effectiveness, as well as trepidation about
non-self-initiated measures. Reflective practice can be an
effective coping strategy; however, there are still reservations
amongst doctors about documenting honest reflections of errors
or adverse events in the wake of the Dr Bawa-Garba case®'. This
also extends to reluctance to discuss these circumstances for
fear of reputation damage and punitive action®"®*. Additional

barriers to institutional support include insufficient training,
unsupportive workplace cultures, and medicolegal fears®>®>°°,
The organizational interventions tend to prioritize technical
aspects over emotional consequences, which may further
exacerbate these challenges. Such cultural barriers discourage
disclosure and hinder recovery, contributing to a cycle where
emotional distress and medical errors may perpetuate one
another?%:8283,

Addressing the emotional aspects of adverse events is critical for
breaking this cycle. Initiatives to normalize emotional responses,
encourage disclosure, and integrate resilience training into
surgical education could help reduce the stigma surrounding SVS.
Incorporating tools such as self-assessment resources,
confidential support links, and reframing platforms like M&M
meetings could provide additional avenues for support. However,
integrating SVS-related training into already demanding surgical
curricula poses practical challenges. Efforts must also address
factors such as the lack of awareness about SVS, the blame
culture, reluctance to seek help, and concerns about
confidentiality. Organizational leaders should play a pivotal role
in fostering a supportive work environment and setting the tone
for cultural transformation within the surgical field.

The main strength of this work is the breadth of the studies
included, allowing both meta-analysis of quantitative data and
integration with qualitative literature. The qualitative
component provides useful context and insight into the nuance
of the experience, whilst not being able to provide generalizable
results alone. This review focuses on surgeons who are a unique
group in healthcare provision and identifies subtle differences in
the experience of this group when compared with the broader
healthcare community.

Significant heterogeneity in the reporting of symptoms and
coping strategies limits the ability to generalize the findings.
Terms like ‘sadness,” ‘depression,” and ‘low mood’ lie on a
spectrum of negative affect and functional impact; their
inconsistent usage across studies hinders comparisons. Future
research would benefit from the adoption of standardized,
validated scoring systems to more accurately characterize the
severity and nature of surgeons’ emotional responses to adverse
events. Similarly, the variability in tools defining and assessing
PTSD necessitates a more uniform approach to ensure
consistency and comparability.

The MMAT tool was used to assess risk of bias in this study. All
of the included studies had clear research aims and appropriate
methodology. However, all of the qualitative studies used
convenience sampling methods, which subject the findings to
selection bias, as surgeons who feel strongly about the subject
or are significantly impacted may be more likely to participate.
The same bias is true for the cross-sectional surveys, which
were voluntary. The response rate varied greatly between
studies (10.3-98%), although most achieved a rate >30%.

In addition, the retrospective nature of many of the included
studies introduces the potential for recall bias. Although it was
not always specified, the length of time between an adverse
event and collecting the data on the impact was often different
between individuals, even within the same study, which could
affect the context reported by individuals. The personal context
surrounding the surgeon at the time of the traumatic event, as
well as the immediate effect on the surgeon afterwards, should
be examined in future research.

Finally, the assessment of adverse event severity and its
correlation with second victim experiences presented
methodological  challenges. Whilst the Clavien-Dindo
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classification was utilized in some studies, it did not consistently
predict the severity of emotional responses. Future studies
should strive to develop methodologies that can more
accurately capture and adjust for contextual adverse event
severity, allowing for a more precise understanding of the
relationship between severity and the surgeon’s emotional
response.
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