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Summary
The Royal College of Anaesthetists’ 7th National Audit Project baseline survey assessed knowledge, attitudes,
practices and experiences of peri-operative cardiac arrests among UK anaesthetists and Anaesthesia
Associates. We received 10,746 responses, representing a 71% response rate. In-date training in adult and
paediatric advanced life support was reported by 9646 (90%) and 7125 (66%) anaesthetists, respectively. There
were 8994 (84%) respondents who were confident in leading a peri-operative cardiac arrest, with males more
confident than females, but only 5985 (56%) were confident in leading a debrief and 7340 (68%)
communicating with next of kin. In the previous two years, 4806 (46%) respondents had managed at least one
peri-operative cardiac arrest, of which 321 (7%) and 189 (4%) of these events involved a child or an obstetric
patient, respectively. Respondents estimated the most common causes of peri-operative cardiac arrest to be
hypovolaemia, hypoxaemia and cardiac ischaemia, with haemorrhage coming fifth. However, the most
common reported causes for themost recently attended peri-operative cardiac arrest were haemorrhage; (927,
20%); anaphylaxis (474, 10%); and cardiac ischaemia (397, 9%). Operating lists or shifts were paused or stopped
after 1330 (39%) cardiac arrests and 1693 (38%) respondents attended a debrief, with `hot´ debriefs most
common. Informal wellbeing support was relatively common (2458, 56%) and formal support was uncommon
(472, 11%). An impact on future care delivery was reported by 196 (4%) anaesthetists, most commonly a
negative psychological impact. Management of a peri-operative cardiac arrest during their career was reported
by 8654 (85%) respondents. The overall impact on professional life wasmore often judged positive (2630, 30%)
than negative (1961, 23%), but impact on personal life wasmore often negative.
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Introduction
The Royal College of Anaesthetists’ (RCoA) 7th National

Audit Project (NAP7) of peri-operative cardiac arrest

conducted two baseline surveys [1]. The first investigated

the preparedness of hospitals and anaesthetic departments

in managing peri-operative cardiac arrest [2], and the

second (described here) explored individual anaesthetists’

preparedness and experiences of peri-operative cardiac

arrest.

Individual anaesthetist preparedness will depend on

their training in, and experience of, peri-operative cardiac

arrest. In the UK this is mainly done by attending

Resuscitation Council UK (RCUK) life support courses or

local training. Anaesthetists in training need to achieve

curriculum requirements [3] and it is also recommended

that all clinical staff attend annual updates appropriate for

their expected clinical roles [4]. Guidelines for the Provision

of Anaesthesia Services (GPAS) published by the RCoA

recommend that all anaesthetists should have completed

training in adult and paediatric life support that is

appropriate for their level of clinical practice [5].

While the RCUK provides guidelines on cardiac arrest

management, there are no specific guidelines for

management of cardiac arrest during anaesthesia. The

closest to this is the `special settings´ of the RCUK guidelines

for cardiac arrests in the operating theatre [6], whilst the

Association of Anaesthetists’ Quick Reference Handbook

(QRH) includes a section on cardiac arrest, which is primarily

based on the generic RCUK guidelines on management of

cardiac arrest [7]. The Association of Anaesthetists’ 2005

guidelines on managing the aftermath of intra-operative

deaths includes recommendations on communication with

relatives; debriefing; operating and on-call list management;

internal review processes; and welfare support [8]. These

guidelines are currently in theprocess of revision.

A peri-operative cardiac arrest is not only a potentially

catastrophic event for the patient and their family but

also for the anaesthetist and wider team involved in the

resuscitation. The aftermath following catastrophic events

may carry an emotional burden for healthcare professionals

and have an increased impact on future clinical performance

and patient care [9, 10]. Limited research exists on how

individual anaesthetists manage such events at the time and

in the aftermath including thepsychological burden.

The aim of the NAP7 individual anaesthetist’s baseline

survey was to gain understanding of the training, attitudes,

beliefs and current practices surrounding peri-operative

cardiac arrest such as debriefing, operating list

management and review processes. Anaesthetists’ recent

and career experiences and perspectives surrounding the

management of peri-operative cardiac arrest in

the aftermathwere also explored.

Methods
The NAP7 project, including the individual anaesthetists’

baseline survey, underwent regulatory approval [1] and

was conducted as a clinical service evaluation in keeping

with the Health Research Agency’s decision tool (online

Supporting Information Appendix S2). Survey questions

were developed using an internal review process by the

NAP7 steering panel and the survey was finalised after a

total of six draft testing cycles. Five cycles were conducted

among the steering panel and one between a core group

of NAP7 panel members and the RCoA Clinical Quality

and Research team. Some questions incorporated a

branching logic tool with specific follow-up questions based

on individual answers (online Supporting Information

Appendix S3). After being finalised, the survey was

distributed to all UK anaesthetists and Anaesthesia

Associates (including trainees) via theNAP7 network of local

co-ordinators to coincide with the NAP7 launch in June

2021 [1] using an electronic survey tool (SurveyMonkey�,

Momentive, Niskayuna, NY, USA) (online Supporting

Information Appendix S4).

In this article, the term `anaesthetists´ describes

medically qualified anaesthetists and Anaesthesia

Associates. Responses were accepted from 9 June 2021 for

approximately five months until closure on 7 November

2021. During this period, response rates were encouraged

through several email reminders sent via local co-ordinators,

and by advertisement using the National Audit Project (NAP)

social media account (@NAPs_RCoA, Twitter Inc (rebranded

as X in 2023), San Francisco, CA, USA). All survey questions

were mandatory to improve data capture quality (but

included `do not know´ options) and the survey included

open-ended questions to enable qualitative analysis.

Microsoft Excel 2022 (Microsoft Inc., Redmond, WA, USA)

was used to export and clean the data and VACMA-public

(European Commission and Capia AS, Tromsø, Norway) was

used to check for duplicates. Responses judged false or

fabricated were removed from final analysis (online

Supporting InformationAppendix S5).

Quantitative analysis was conducted in Microsoft Excel

(Microsoft Inc.). Qualitative data were filtered using Pulsar

v2022 (Pulsar TRAC, first-party data tool, Pulsar Platform,

London, UK), followed by in-depth analysis using Caplena

v2 (Caplena AG, Zurich, Switzerland) and Infranodus v5,

2023 (Nodus Labs, Ways Ltd, Leeds, UK). Themes and sub-

1454 © 2023 TheAuthors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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themes were reviewed and revised by an iterative process

(by SMand EK).

The denominator used for the total number of

anaesthetists and Anaesthesia Associates in the UK to

calculate the survey response rate was 15,071 based on the

RCoA 2020 census [11]. Each question had a specific survey

question response denominator used to calculate response

rates. Specific questions that included data field answers as

`not applicable´ or `cannot recall´ were not included in the

sub-analysis unless stated. Data field responses that were

inconsistent with subsequent branching logic answers

were removed.

The survey consisted of three main parts (online

Supporting Information Appendix S4). Data were first

collected on anaesthetists’ knowledge, attitudes and

training surrounding peri-operative cardiac arrests. Second,

we asked in-depth questions about individuals’most recent

experience of peri-operative cardiac arrest. The third

section collected data on anaesthetists’ career experience

and any impact on their professional and personal life.

Results
In total, 10,746 responses were received representing a

71% response rate. A progressive decrease in the number

of question responses was observed from the start to the

end of the survey ranging from 10,746 (100%) to 9917 (92%)

(online Supporting Information Appendix S5).

Questionsondemographics andworkplace characteristics

were answered by 10,009 (93%) anaesthetists. A total of

5727 (57%) anaesthetists identified themselves as male,

4085 (41%) female, 12 (< 1%) other and 185 (2%) preferred

not to state their gender. There were three (< 1%)

individuals aged < 25 y, 2645 (26%) aged 25–35 y, 7126

(71%) aged 36–65 y, 93 (1%) aged > 65 y and 142 (1%) who

preferred not to say.

Respondents included 5896 (59%) consultants, 958

(10%) specialists, associate specialist and speciality (SAS)

doctors, 3007 (30%) anaesthetists in training and non-

training positions, 71 (1%) Anaesthesia Associates and 77

(1%) `other´ (online Supporting Information Appendix S5).

Median (IQR [range]) anaesthetic experience was 13 (7–22

[0–50]) y and anaesthetists with less than one year’s

experience accounted for 437 (4%) of respondents (lower

than the 6% reported in NAP6 [12]). Anaesthetists’ place of

work was exclusively in the NHS for 8298 (83%), exclusively

in the independent sector for 65 (1%) and in both sectors for

1646 (16%).

All 10,746 (100%) responding anaesthetists answered

questions regarding knowledge, training and attitudes to

peri-operative cardiac arrest. In terms of resuscitation

(cardiopulmonary resuscitation and defibrillation) training,

9646 (90%) were `up to date´ in adult advanced life support

(ALS) and 7125 (66%) in paediatric ALS, having received

training either through an RCUK or equivalent course within

the past four years or departmental/hospital `hands-on

training´ within the past 1–2 years (Fig. 1). Conversely, 799

(7%) and 1707 (16%) of anaesthetists’ training in adult and

paediatric resuscitation, respectively, was `out of date´ or

had never been undertaken. No formal RCUK or equivalent

training had been attained by 218 (2%) for adult ALS and

1168 (11%) for paediatric ALS (online Supporting

Information Appendix S5). Overall, up-to-date training in

adult ALS was more common than in paediatric ALS across

all grades (online Supporting Information Appendix S5).

Among Anaesthesia Associates, 16 (23%) were up to date

with and 24 (34%) had never been trained in paediatric ALS

(RCUKor equivalent course).

A total of 8994 (84%) anaesthetists reported that they

felt confident (agree and strongly agree) in leading an intra-

operative cardiac arrest (Fig. 2). Although 6512 (61%)

reported (agree or strongly agree) that they had received

sufficient training in managing an intra-operative cardiac

arrest, 1776 (17%) disagreed (strongly disagree or disagree)

with this statement and 7551 (70%) stated that they would

benefit from more training. Current guidelines for the

management of peri-operative cardiac arrest were deemed

sufficient (agree or strongly agree) by 4441 (41%) and

insufficient (disagree or strongly disagree) by 1537 (14%)

respondents. Overall, male (4977, 87%) respondents were

more likely to reply that they felt confident (strongly agree or

agree) in managing a peri-operative cardiac arrest on

the operating table than females (3221, 79%) (online

Supporting Information Appendix S5).

Fewer respondents reported feeling confident in the

management of the aftermath of a peri-operative cardiac

arrest, including the debrief process and communication

with the family or next of kin, than management of the event

itself (Fig. 2). A total of 5985 (56%) anaesthetists agreed that

they felt confident (agree or strongly agree) in leading a

debrief, while 8138 (76%) reported that they would benefit

(agree or strongly agree) from more training in how to

conduct a debrief, and 7340 (68%) felt confident (agree or

strongly agree) in communicating with the family or next

of kin.

The three most cited `most common´ causes of peri-

operative cardiac arrest were hypovolaemia, haemorrhage

and hypoxaemia, perceived by 1840 (17%), 1790 (17%) and

1577 (15%) of anaesthetists, respectively (online Supporting

InformationAppendix S5). However, the sumof respondents’

`top three causes´ varied in order. The top five in all three

© 2023 The Authors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 1455
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0% 20% 40% 60% 80% 100%

I am confident in leading communication with relatives/next of kin
after an intraoperative cardiac arrest

I would benefit from training in how to conduct a debrief

I am confident in leading a debrief process

Existing guidelines for the management of perioperative cardiac
arrest are sufficient

I would benefit from more training in the management of
intraoperative cardiac arrest

I have received sufficient training in the management of
intraoperative cardiac arrest

I am confident in leading the management of cardiac arrest on the
operating table

Proportion of respondents

Figure 2 Anaesthetists’ attitudes tomanagement of peri-operative cardiac arrest, including training, guidelines and opinions
on debriefing and communication following a peri-operative cardiac arrest (n = 10,746). A 5-point Likert scale used: strongly
agree (dark blue); agree (light blue); neither agree or disagree (grey); disagree (red); and strongly disagree (purple). Numerical
data available in online Supporting Information Appendix S7 (Table S2).

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Paediatrics

Adults

Proportion of respondents with most recent training in advanced life support

Figure 1 Training in adult and paediatric advanced life support among 10,746 anaesthetists. `In date´ (blue) refers to
respondents with either RCUKor equivalent course completedwithin the past four years or departmental/hospital `hands-on
training´ within past 1–2 years or instructs on such courses at least yearly. `Out of date´ (red) refers to RCUK training completed
> 4 years ago anddepartmental/hospital `hands on training´more than two years ago. `None´ (purple) refers to respondents
that have never obtained formal RCUKor equivalent training or departmental/hospital `hands on training´. `Other/unknown´
(yellow) refers to unclear whether respondents were out of datewith either RCUKor equivalent course or departmental/hospital
`hands on training´ as they reported amixture of `cannot recall´, `not applicable´ and `none´. `Not applicable´ (grey) refers to not
practising adult or children’s anaesthesia. Numerical data available in online Supporting Information Appendix S7 (Table S1).

1456 © 2023 TheAuthors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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perceptions were the same, including hypovolaemia;

hypoxaemia; cardiac ischaemia or failure; anaphylaxis; and

haemorrhage (online Supporting InformationAppendix S5).

We received 10,508 (98%) responses to a question

regarding how many cases of peri-operative cardiac arrest

anaesthetists recalled managing or assisting at in the

previous two years, with 4806 (46%) reporting involvement

in one or more peri-operative cardiac arrest (online

Supporting Information Appendix S5). More than five

events in the previous two years were reported by 171

(2%) anaesthetists and only one event by 2742 (26%)

anaesthetists.

Further questions on the experiences of the most

recent peri-operative cardiac arrest were answered by

between 4664 (97%) and 4374 (91%) of 4806 eligible

respondents. The most likely suspected or confirmed

primary cause of the most recent cardiac arrest attended

was answered by 4639 (97%) respondents (Table 1). The

most common specific causes of cardiac arrest were

haemorrhage (927, 20%); anaphylaxis (474, 10%); and

cardiac ischaemia (397, 9%) (online Supporting Information

Appendix S5). Among 4494 responses, 3079 (69%) patients

survived the initial resuscitation event while 2056 (46%) died

(Table 1).

The responding anaesthetist was present at the start of

anaesthesia in 2695 (60%) of the 4494 most recent cases of

peri-operative cardiac arrest: 1725 (64%) were consultant

or SAS anaesthetists; 828 (31%) anaesthetists in training

and non-training positions; and 18 (1%) Anaesthesia

Associates. Generally, the number of anaesthetists

attending increased by approximately 50% during the

cardiac arrest.

Specific guidelines to manage the cardiac arrest were

used in 2036 (45%) events. Most of these were accessed

from memory in 1315 (65%) cases or from an electronic

device (124, 6%) rather than a hard copy at the cardiac arrest

location (821, 41%) (online Supporting Information

Appendix S4). Overall, the quality of recent cardiac arrest

management was viewed positively (satisfied or very

satisfied) by 3871 (87%) of 4436 anaesthetists (see online

Supporting Information Appendices S5 and S6).

Following the cardiac arrest, 1330 (39%) operating

lists or shifts were paused or stopped where this was

practical (Table 2). Of 4422 responding anaesthetists,

1693 (38%) attended a debrief and 1998 (45%) did not

(Table 2). Of 1568 anaesthetists that attended a debrief,

911 (58%) reported attending immediately after the

event (hot debrief), 318 (20%) after a delayed period

(cold debrief), 311 (20%) both immediately and after a

delayed period and in 10 (1%) as part of the `end of the

list´ debrief session. Informal debriefs were more than

four times more common than formal debriefs (Table 2).

Most respondents were positive about how the debrief

process was managed after the event with 1236 (79%)

feeling satisfied or very satisfied (online Supporting

Information Appendices S5 and S6). In 2316 (63%)

cases, anaesthetists were involved in the communication

process with family or next of kin after the cardiac

arrest.

Of 4806 potential respondents, 4374 (91%) responded

to questions on wellbeing support and impact on future

patient care delivery following their most recent event.

Informal support from colleagues was received by 2458

(56%) and 472 (11%) received formal support. Six (< 1%)

individuals reported seeking external psychological

support (e.g. private therapy). Of those anaesthetists who

did not receive informal support, approximately half

reported that it was `not needed´ (Fig. 3).

Of the 4374 responding anaesthetists, 196 (4%)

reported a direct impact on their ability to deliver future

patient care and 3875 (89%) reported no impact. These

impacts did not differ by grade of anaesthetist but were

more frequently reported by those who had resuscitated a

child (19, 6%) or obstetric patient (10, 6%) and in cases of

intra-operative death (52, 5%) (online Supporting

Information Appendix S5). Of 196 anaesthetists who

reported an impact on care delivery, 140 (71%) received

informal and 48 (24%) formal support. Of those who did not

receive formal support, only around 1 in 5 anaesthetists

stated that it was `not needed´ (Fig. 3).

Of 260 sentiments reported, 198 (76%) were negative

and 62 (24%) positive (online Supporting Information

Appendices S5 and S6). Of these 196 anaesthetists,

negative experiences included increased anxiety around

work (79, 40%), reduced confidence (72, 37%) and an

impact on personal mental health (30, 15%). Conversely, 62

(32%) had a positive experience including improved

confidence and their ability to work. Of 10,131 responding

anaesthetists, 8654 (85%) had been involved in the

management of a peri-operative cardiac arrest at some

point in their career, as the primary anaesthetist or assisting.

Negative impacts on professional life were reported by

1961 (23%) anaesthetists and positive impacts by 2630

(30%) (Fig. 4). Negative impacts included work-related

anxiety and stress (1489, 76%), loss of professional

confidence (1030, 53%), impact on relationship with

colleagues (230, 12%) and many other factors (online

Supporting Information Appendix S5). Positive impacts of

© 2023 The Authors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 1457
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1837 responding anaesthetists included improved educational

and reflective processes (837, 46%), clinical experience (353,

19%)and teamwork (332,18%).

Negative impacts on personal life were reported by

1348 (16%) anaesthetists and positive impacts by 528 (6%)

(Fig. 4). Negative impacts included impact on the

relationship with a family member (657, 49%), anxiety and

stress (363, 27%) and the need for psychological support

(265, 20%) (online Supporting Information Appendix S5).

Positive impact themes of 302 responding anaesthetists

included improved personal (97, 32%) and professional (77,

25%) development.

Table 1 Patient characteristics and cardiac arrest details among the most recent peri-operative cardiac arrest in the past two
years. Data are number (proportion).

Locationof arrest* (n = 4664)

Theatre:main theatre suite 3490 (75%)

Cardiac catheterisation suite 218 (5%)

Theatre: obstetrics 167 (4%)

Theatre: day surgery unit 151 (3%)

Theatre: other 136 (3%)

Recovery 123 (3%)

Emergency department 88 (2%)

Ward 78 (2%)

Interventional radiology 65 (1%)

Adult critical care (e.g. HDU, ICU) 52 (1%)

Ageof patient (n = 4664); y

0–1 155 (3%)

1–18 166 (4%)

19–65 1817 (39%)

> 65 2353 (50%)

Not known/cannot recall 163 (3%)

Prefer not to say 10 (< 1%)

Categories of suspectedor confirmedprimary causeof arrest (n = 4639)

Cardiac or cardiovascular 2915 (63%)

Anaphylaxis 474 (10%)

Airway or breathing problem 395 (9%)

Uncertain cause –multiple comorbidities and/or extremeage or frailty 333 (7%)

Neurological 157 (3%)

Metabolic 111 (2%)

Error, drug or equipment problem 52 (1%)

Regional anaesthesia 37 (1%)

Cannot recall or unclear 165 (4%)

Patient outcome (n = 4494)

Survived to hospital discharge 1750 (39%)

Survived cardiac arrest but diedbefore hospital discharge 715 (16%)

Survived initial resuscitationbut outcomeunknown 518 (12%)

Survived initial resuscitation and still in hospital 96 (2%)

Died – noROSC 723 (16%)

Died – transient ROSC (< 20 min) 542 (12%)

Died –CPR stoppeddue to patient’s knownwishes 76 (2%)

Unknown 74 (2%)

*Locationswith < 50 responses and `cannot recall´ responses are not shown.
ROSC, return of spontaneous circulation; CPR, cardiopulmonary resuscitation.
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Discussion
The NAP7 baseline survey of anaesthetists is the most

extensive study examining individual perspectives,

preparedness and experiences around managing peri-

operative cardiac arrest. The high return rate is especially

notable as the survey was conducted 15 months into the

COVID-19 pandemic [13] and demonstrates UK

anaesthetists’ ongoing commitment to the NAPs. It is also

Table 2 Operating theatre list/on-call shift management and debrief attendance following most recent peri-operative cardiac
arrest. Data are number (proportion).

Wasoperating theatre list or anaesthetic on-call shift terminatedearly? (n = 3378)*

No 1663 (49%)

Yes –paused 818 (24%)

Yes – list stopped (includes cancelling remainingpatients or transferring to care by a different team) 512 (15%)

No – emergency list (e.g. NCEPOD, trauma, catheterisation laboratory) 150 (4%)

Cannot recall 235 (7%)

Did anymembers of the teamstand-down fromclinical activity? (n = 3315)*

No-one stooddown (e.g. continuedwith the next case) 1928 (58%)

Yes – someof the team 658 (20%)

Yes – all of the team 201 (6%)

Yes – I stooddown 167 (5%)

Cannot recall 472 (14%)

Howdid youor your teamstanddown? (n = 886)

Took a short break (e.g. < 1 h) 287 (32%)

Theatre list terminated early 272 (31%)

Took a sustainedbreak (e.g. > 1 h) 248 (28%)

Anaesthetic on-call shift terminated early 68 (8%)

Other 31 (3%)

Cannot recall 76 (9%)

Debrief attendance (n = 4422)

Yes – I attended 1693 (38%)

No, none planned 1388 (31%)

Donot know 641 (14%)

Yes – unable to attend (work duties) 405 (9%)

Yes – unable to attend (on leave) 82 (2%)

Yes – I was not invited 78 (2%)

No, but therewill be 56 (1%)

Yes – I decided not to attend 45 (1%)

Other/not applicable 31 (1%)

No – it was plannedbut it did not happen 3 (< 1%)

Typesof debrief attended (n = 1563)*

Informal 1148 (73%)

Group 814 (52%)

Formal (i.e. with a trained facilitator) 262 (17%)

One-to-one 72 (5%)

Critical incident stress debriefing 45 (3%)

Trauma riskmanagement 37 (2%)

Donot know 19 (1%)

Timeline debriefing tool 1 (< 1%)

*`Non-applicable´ answerswere not analysed.
NCEPOD,National Confidential Enquiry into PatientOutcomeandDeath.
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the first NAP survey to include Anaesthesia Associates.

Together our data provide the experiences of more than

10,000 anaesthetists, their attendance at more than 5000

peri-operative cardiac arrests in the previous two years and

at tens of thousands over their careers.

Given the scope and breadth of UK anaesthetic practice,

it is unsurprising that most anaesthetists have been involved

in managing peri-operative cardiac arrest during their

careers. This is reflected in the finding thatmost anaesthetists

reported feeling confident in managing peri-operative

0% 20% 40% 60% 80% 100%

Adverse impact on professional life

Positive impact on professional life

Adverse impact on personal life

Positive impact on personal life

Proportion of respondents

Figure 4 Proportion of anaesthetists reporting positive or adverse impact on personal and professional life following career
experiences of peri-operative cardiac arrest (n = 8654). Respondents reported either `yes´ (blue); `not sure´ (red); `prefer not to
say´ (yellow); `no´ (purple); or the responsewas `unclear´ (grey). Numerical data available in online Supporting Information
Appendix S7 (Table S4).
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an event in the last 2 years

Figure 3 Proportion of anaesthetists receiving informal and formal wellbeing support following theirmost recent experience of
peri-operative cardiac arrest. The different wellbeing support strategies are provided for all the cases (n = 4374) and for those
where the anaesthetist reported an impact on their ability to deliver care (n = 196). Responses include `yes´ (blue); `no´ (red);
`prefer not to say´ (yellow); and `not needed´ (purple). Numerical data available in online Supporting Information Appendix S7
(Table S3).
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cardiac arrest, with males overall more confident than

females. Although most respondents were content with

existing guidanceonmanagingperi-operative cardiac arrest,

a majority would also welcomemore training. An area where

training might usefully focus is managing the aftermath of a

peri-operative cardiac arrest, where respondents were

notably less confident. Effective management of the

aftermath of peri-operative cardiac arrest is crucial, as such

catastrophic events require compassionate explanation to

the patient and their families, and can be psychologically

impactful for the anaesthetist andperi-operative team.

The survey provides a valuable national picture of

training in resuscitation in adult and paediatric ALS among

anaesthetists. The RCUK emphasises the need for

organisational support to enable annual training updates in

resuscitation for all clinicians [4].While there were high rates

of compliance with annual training in adult resuscitation,

only two-thirds of respondents were compliant with yearly

training in paediatric resuscitation. These results varied little

by grade, except for Anaesthesia Associates who were less

frequently trained in paediatric resuscitation, likely in

keeping with their level of clinical responsibility. Children

with significant acute or chronic medical problems and

those requiring complex surgical procedures are often

referred to specialist tertiary paediatric centres. However, a

substantial proportion of anaesthetic care for children is

undertaken in non-specialist centres [14], and only 8% of

respondents stated that they did not treat children. Of the

most recent peri-operative cardiac arrests that anaesthetists

had attended, about 1 in 30 patients were infants, and 1 in

14 were children. Anaesthetists, without regular paediatric

sessions, may also be required unexpectedly to aid in the

resuscitation of children, especially when on call. This was

noted elsewhere in the NAP7 project [2]. This gap in

paediatric ALS trainingmerits further attention.

An intra-operative cardiac arrest can be psychologically

distressing for an anaesthetist and other staff involved. The

survey identified that it was not routine practice to stop or

pause an operating list or an on-call shift following a peri-

operative cardiac arrest, and even less so for a team

member to immediately step down from clinical activity.

Recent national guidance recommended that it should be

presumed that the whole teammay have to step down from

clinical activity in the aftermath of a serious critical incident

[15]. Post-event debriefing is a recognised strategy for

managing the aftermath of a critical incident. This has

multiple aims, including identifying any safety issues that

may have contributed to the incident; highlighting learning

points to improve future practice; and safeguarding the

clinician’s psychological well-being. A debriefing process

followed approximately less than half of the peri-operative

cardiac arrests reported in this survey, with 58% occurring

immediately following the event. There is growing evidence

that a `hot debrief´ that focuses on psychological impact

may exacerbate psychological trauma, and that

organisations should promote `operational debriefs´ with a

`team check-in tool´ instead to normalise events, monitor the

team and refer those who require it for formal peer support

[15, 16]. This practice appears uncommon currently [2].

Anaesthetists often lead immediate debriefs, but many are

not confident in this role, and this may be another area for

additional training.

In this project, we have focused on the anaesthetist, but

we acknowledge that we are likely to have missed impacts

on other care team members. In a survey of American

anaesthetists, Gazoni et al. found that following a peri-

operative catastrophe, more than 70% experienced anxiety,

guilt and reliving of the event, potentially impacting future

clinical performance [10]. A systematic review reported that

surgeons’ involvement in the patient’s peri-operative death

led to burnout and stress-associated disorders, mainly if

death was unexpected [17]. Spencer et al. reported that

approximately 10% of those attending in-hospital cardiac

arrests screened positive for post-traumatic stress disorder

symptoms from this, with those who were more junior being

at greatest risk [18].

The impact of managing a peri-operative cardiac arrest

on an anaesthetist’s professional and personal life is

notable. Personal or work-related anxiety or stress in their

career as a direct result of a peri-operative cardiac arrest

was described by 20% of respondents. Approximately 1 in 4

anaesthetists reported a negative impact on their professional

life due to attending peri-operative cardiac arrests. However,

this was exceeded by 1 in 3 who judged the impact as

professionally positive.Ofmore concern, 1 in 6 considered the

impact on their personal life to be negative, almost three times

asmany as judged it to have apositive impact.

Events that occurred in children, obstetric patients or

led to death were associated with a higher risk of impact.

Consistent with previous surveys [10], we found that in a

minority of cases, the effect on an anaesthetist may be

profound and long-lasting, demonstrating the `second

victim effect´ [19]. Notably, the frequency of psychological

impact was not altered by anaesthetist seniority,

highlighting that the experience level does not mitigate the

psychological impact of such events. It is well documented

that sustained periods of untreated stress can lead to

burnout in healthcare professionals. Recent meta-analyses
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have demonstrated that burnout in staff can lead to poorer

clinical performance affecting the quality of care and patient

safety [20, 21].

Evidence suggests that if healthcare professionals are

not adequately supported in the aftermath of catastrophic

events, it can harm their well-being and prolong their

recovery [10]. Overall, we found that the provision of formal

well-being support following a peri-operative cardiac arrest

in the UK is low. This is relevant, given the low levels of

welfare support reported by Shinde et al. when

investigating suicide among anaesthetists in theUK [22].

There are several limitations to this survey. First, the

response rates for each question progressively decreased

from 100% to 92% of all responding anaesthetists. The

overall response rate of 71% of all UK anaesthetists was

similar to the response rate for the NAP6 baseline survey

[12]. There is a risk of bias in our findings, with the potential

of personal experiences influencing the likelihood of

responding. Second, we focus solely on anaesthetists,

therefore we can offer little insight into the preparation or

experiences of other resuscitation teammembers.

In conclusion, we have presented the largest survey of

anaesthetists to date examining individual preparedness,

management and experiences of peri-operative cardiac

arrest. We have identified areas for quality improvement,

particularly in preparation for paediatric resuscitation and

managing the aftermath of peri-operative cardiac arrest in

theUK.

Acknowledgements
The project infrastructure is supported financially and with

staffing from the Royal College of Anaesthetists. The NAP7

fellows’ salaries are supported by: South Tees Hospitals

NHS Foundation Trust (AK); Royal United Hospitals Bath

NHS Foundation (EK); NIHR Academic Clinical Fellowship

(RA). Panel members receive travel expenses and no

remuneration. JS and TC’s employers receive backfill for

their time on the project (4 h per week). IM and SA are

Editors of Anaesthesia. We thank K. Samuel, S. Kendall and

C. Bouch and the HSRC/RCoA research team including K.

Williams (Research Project Co-ordinator), J. Lourtie (Head of

Research) and S. Drake (Director of Clinical Quality and

Research) for supporting and collaborating on the project.

We also wish to thank all independent sector local

coordinators who contributed to this study. No other

competing interests declared.

References
1. KaneAD, Armstrong RA, Kursumovic E, et al. Methods of the 7th

National Audit Project (NAP7) of the Royal College of

Anaesthetists: peri-operative cardiac arrest. Anaesthesia 2022;
77: 1376–85.

2. Kursumovic E, Soar J, Nolan JP, et al. Organisation of UK
hospitals and anaesthetic departments in the treatment of peri-
operative cardiac arrest: an analysis from the 7th National Audit
Project (NAP7) Local Co-ordinator Baseline Survey.Anaesthesia
2023. ANAE.2023.00665.

3. Royal College of Anaesthetists. Curriculum for a CCT in
Anaesthetics. August 2021. 2021. https://www.rcoa.ac.uk/sites/
default/files/documents/2023-02/2021%20Curriculum%20for
%20a%20CCT%20in%20Anaesthetics%20v1.1.pdf (accessed
31/07/2023).

4. Resuscitation Council UK. Quality Standards. 2020. https://
www.resus.org.uk/library/quality-standards-cpr (accessed 01/
04/2023).

5. Royal College of Anaesthetists. Chapter 1: Guidelines for the
Provision of Anaesthetic Services: the Good Department 2023.
January 2023. https://www.rcoa.ac.uk/gpas/chapter-1 (accessed
01/04/2023).

6. Resuscitation Council UK. Special circumstances guidelines.
2021. https://www.resus.org.uk/library/2021-resuscitation-
guidelines/special-circumstances-guidelines (accessed 01/04/
2023).

7. Association of Anaesthetists. Quick Reference Handbook.
Cardiac arrest v.1. 2018. https://anaesthetists.org/Portals/0/
PDFs/QRH/QRH_2-1_Cardiac_arrest_Revised_v1.pdf?ver=2018-
07-25-112713-097 (accessed01/04/2023).

8. Association of Anaesthetists of Great Britain and Ireland.
Catastrophes in Anaesthetic Practice – dealing with the
aftermath. 2005. https://anaesthetists.org/Home/Resources-
publications/Guidelines/Catastrophes-in-anaesthetic-practice
(accessed on 01/04/2023).

9. Gazoni FM, Durieux ME, Wells L. Life after death: the aftermath
of peri-operative catastrophes. Anaesthesia and Analgesia
2008;107: 591–600.

10. Gazoni FM, Amato PE, Malik ZM, Durieux ME. The impact
of peri-operative catastrophes on anaesthesiologists; results
of a national survey. Anaesthesia and Analgesia 2012; 114:
596–603.

11. Royal College of Anaesthetists. Medical workforce census
report. November 2020. https://www.rcoa.ac.uk/sites/default/
files/documents/2020-11/Medical-Workforce-Census-Report-
2020.pdf (accessed 01/04/2023).

12. Kemp H, Thomas M, Cook TM, Harper N. UK anaesthetists’
perspectives and experiences of peri-operative anaphylaxis:
NAP6 baseline survey. British Journal of Anaesthesia 2018;
119: 132–9.

13. Kursumovic E, Cook TM, Vindrola-Padros C, et al. The impact of
COVID-19 on anaesthesia and critical care services in the UK: a
service evaluation.Anaesthesia 2021;76: 1151–4.

14. Sury M, Arumainathan M, Belhajh AM, et al. The state of UK
paediatric anaesthesia: a survey of National Health Service
activity. Paediatric Anaesthesia 2015;25: 1085–92.

15. Kelly FE, Frerk C, Bailey CR, et al. Implementing human
factors in anaesthesia: guidance for clinicians, departments
and hospitals: Guidelines from the Difficult Airway Society and
the Association of Anaesthetists. Anaesthesia 2023; 78: 458–
78.

16. Resuscitation Council UK. Responder wellbeing. 2023. https://
www.resus.org.uk/responder-wellbeing (accessed 07/08/23).

17. Joliat GR, Demartines N, Uldry E. Systematic review of the
impact of patient death on surgeons. British Journal of Surgery
2019;106: 1429–32.

18. Spencer SA, Nolan JP, Osborn M, Georgiou A. The presence of
psychological trauma symptoms in resuscitation providers and
an exploration of debriefing practices. Resuscitation 2019;
142: 175–81.

1462 © 2023 TheAuthors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.

Anaesthesia 2023, 78, 1453–1464 Kursumovic et al. | NAP7baseline survey of anaesthetists’ experiences

 13652044, 2023, 12, D
ow

nloaded from
 https://associationofanaesthetists-publications.onlinelibrary.w

iley.com
/doi/10.1111/anae.16154 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [08/11/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.rcoa.ac.uk/sites/default/files/documents/2023-02/2021%20Curriculum%20for<?A3B2 tlsb?>%20a%20CCT%20in%20Anaesthetics%20v1.1.pdf
https://www.rcoa.ac.uk/sites/default/files/documents/2023-02/2021%20Curriculum%20for<?A3B2 tlsb?>%20a%20CCT%20in%20Anaesthetics%20v1.1.pdf
https://www.rcoa.ac.uk/sites/default/files/documents/2023-02/2021%20Curriculum%20for<?A3B2 tlsb?>%20a%20CCT%20in%20Anaesthetics%20v1.1.pdf
https://www.resus.org.uk/library/quality-standards-cpr
https://www.resus.org.uk/library/quality-standards-cpr
https://www.rcoa.ac.uk/gpas/chapter-1
https://www.resus.org.uk/library/2021-resuscitation-guidelines/<?A3B2 tlsb?>special-circumstances-guidelines
https://www.resus.org.uk/library/2021-resuscitation-guidelines/<?A3B2 tlsb?>special-circumstances-guidelines
https://anaesthetists.org/Portals/0/PDFs/QRH/QRH_2-1_Cardiac_arrest_Revised_v1.pdf?ver=2018-07-25-112713-097
https://anaesthetists.org/Portals/0/PDFs/QRH/QRH_2-1_Cardiac_arrest_Revised_v1.pdf?ver=2018-07-25-112713-097
https://anaesthetists.org/Portals/0/PDFs/QRH/QRH_2-1_Cardiac_arrest_Revised_v1.pdf?ver=2018-07-25-112713-097
https://anaesthetists.org/Home/Resources-publications/Guidelines/Catastrophes-in-anaesthetic-practice
https://anaesthetists.org/Home/Resources-publications/Guidelines/Catastrophes-in-anaesthetic-practice
https://www.rcoa.ac.uk/sites/default/files/documents/2020-11/Medical-Workforce-Census-Report-2020.pdf
https://www.rcoa.ac.uk/sites/default/files/documents/2020-11/Medical-Workforce-Census-Report-2020.pdf
https://www.rcoa.ac.uk/sites/default/files/documents/2020-11/Medical-Workforce-Census-Report-2020.pdf
https://www.resus.org.uk/responder-wellbeing
https://www.resus.org.uk/responder-wellbeing


19. Scott SD, Hirschinger LE, Cox KR, McCoig M, Brandt J, Hall LW.
The natural history of recovery for the healthcare provider
`second victim´ after adverse patient events. BMJ Quality and
Safety 2009;18: 325–30.

20. Salyers MP, Bonfils KA, Luther L, Firmin RL, White DA, Adams
EL, Rollins AL. The relationship between professional burnout
and quality and safety in healthcare: a meta-analysis. Journal of
General Internal Medicine 2017;32: 475–82.

21. Tawfik DS, Scheid A, Profit J, et al. Evidence relating health care
provider burnout and quality of care: a systematic review and
meta-analysis. Annals of Internal Medicine 2019; 171: 555–
67.

22. Shinde S, Yentis SM, Asanati K, et al. Guidelines on suicide
amongst anaesthetists 2019.Anaesthesia 2019;75: 96–108.

Appendix 1

Full author affiliations
E. Kursumovic,1 T. M. Cook,2 D. N. Lucas,3 M. T. Davies,4

S. Martin,5 A. D. Kane,6 R. A. Armstrong,7 F. C. Oglesby,8

L. Cortes,9 C. Taylor,9 I. K.Moppett,10 S. Agarwal,11

E. Beecham,12 J.Cordingley,13 J. Dorey,14 S. J. Finney,15

G. Kunst,16 G. Nickols,17 R. Mouton,18 J. P. Nolan,19

B. Patel,14 V. J. Pappachan,20 F. Plaat,21 B. R. Scholefield,22

J. H. Smith,23 L. Varney,24 E. C.Wain,25 J. Soar,26

1 Consultant, Department of Anaesthesia, Royal United

Hospitals Bath NHS Foundation Trust, UK and Research

Fellow, Health Services Research Centre, Royal College of

Anaesthetists, London, UK

2 Consultant in Anaesthesia and Intensive Care

Medicine, Royal United Hospitals Bath NHS Foundation

Trust, UK and Professor, University of Bristol, Bristol, UK

3 Consultant, Department of Anaesthesia, London,

North West University Healthcare NHS Trust, London, UK

andObstetric Anaesthetists’Association representative

4 Consultant, Department of Critical Care and

Anaesthesia, North West Anglia NHS Trust, Peterborough,

UK andAssociation of Anaesthetists representative

5 Senior Research Fellow, Rapid Research Evaluation

and Appraisal Lab, Department of Targeted Intervention,

University College London, London, UK

6 Consultant, Department of Anaesthesia, James Cook

University Hospital, South Tees NHS Foundation Trust,

Middlesborough, UK and Research Fellow, Health Services

Research Centre, Royal College of Anaesthetists,

London, UK

7 Academic Clinical Fellow, Department of

Anaesthesia, Severn Deanery, Bristol, UK and Research

Fellow, Health Services Research Centre, Royal College of

Anaesthetists, London, UK

8 Specialty Registrar, Department of Anaesthesia,

SevernDeanery, Bristol, UK

9 Research Team, Health Services Research Centre,

Royal College of Anaesthetists, London, UK

10 Professor of Anaesthesia and Peri-operative

Medicine, University of Nottingham, Nottingham, UK and

Director, Health Services Research Centre, Royal College of

Anaesthetists, London, UK

11 Consultant, Department of Anaesthesia, Manchester

University Hospitals Foundation Trust, Manchester, UK and

Association of Cardiothoracic Anaesthesia and Critical Care

representative

12 Researcher, Rapid Research Evaluation and

Appraisal Lab, Department of Targeted Intervention,

University College London, London, UK

13 Consultant, Department of Critical Care and

Anaesthesia, Barts Health NHS Trust, London, UK and

Faculty of Intensive CareMedicine representative

14 Lay Committee Member, Royal College of

Anaesthetists, London, UK

15 Consultant, Department of Critical Care and

Anaesthesia, Barts Health NHS Trust, London, UK

16 Professor of Cardiovascular Anaesthesia, King’s

College London, London, UK and Association for

Cardiothoracic Anaesthesia and Critical Care

representative

17 Consultant, Department of Anaesthesia, North

Bristol NHS Trust, Bristol, UK and Neuro Anaesthesia and

Critical Care Society representative

18 Consultant, Department of Anaesthesia, North

Bristol NHS Trust, Bristol, UK and Vascular Anaesthesia

Society ofGreat Britain and Ireland representative

19 Consultant, Department of Anaesthesia and

Intensive Care Medicine, Royal United Hospitals Bath NHS

Foundation Trust, and Resuscitation Council UK

representative

20 Consultant, Department of Paediatric Anaesthesia

and Intensive Care Medicine, University Hospitals

Southampton NHS Foundation Trust, Southampton, UK and

Paediatric Intensive Care Society representative

21 Consultant, Department of Anaesthesia, Imperial

College Healthcare NHS Trust, London, UK and Obstetrics

Anaesthetists’Association representative

22 Consultant, Department of Paediatric Intensive Care

Medicine, Birmingham Women and Children’s NHS

Foundation Trust, Birmingham, UK and Paediatric Intensive

Care Society representative

23 Consultant, Department of Anaesthesia, Great

Ormond Street Hospital, London, UK and Association of

Paediatric Anaesthetists of Great Britain and Ireland

representative

© 2023 The Authors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 1463

Kursumovic et al. | NAP7baseline survey of anaesthetists’ experiences Anaesthesia 2023, 78, 1453–1464

 13652044, 2023, 12, D
ow

nloaded from
 https://associationofanaesthetists-publications.onlinelibrary.w

iley.com
/doi/10.1111/anae.16154 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [08/11/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



24 Anaesthesia Associate, University College London

Hospital, London, UK and Association of Anaesthesia

Associates representative

25 Associate Specialist, Department of Anaesthesia,

Robert Jones and Agnes Hunt Orthopaedic Hospital,

Gobowen, UK and SAS representative

26Consultant, SouthmeadHospital, Bristol, UK

Supporting Information
Additional supporting information may be found online via

the journal website.

Appendix S1.NAP7 local co-ordinators.

Appendix S2. Ethics and approvals.

AppendixS3.NAP7baseline survey –questionbranching

logic.

Appendix S4.Baseline survey of all anaesthetists.

AppendixS5.Analyses (quantitative andqualitative).

Appendix S6.Additional qualitative analyses.

Appendix S7.Numerical data fromFigs. 1–4.

1464 © 2023 TheAuthors.Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.

Anaesthesia 2023, 78, 1453–1464 Kursumovic et al. | NAP7baseline survey of anaesthetists’ experiences

 13652044, 2023, 12, D
ow

nloaded from
 https://associationofanaesthetists-publications.onlinelibrary.w

iley.com
/doi/10.1111/anae.16154 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [08/11/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


	 Summary
	 Introduction
	 Methods
	 Results
	anae16154-fig-0002
	anae16154-fig-0001

	 Discussion
	anae16154-fig-0004
	anae16154-fig-0003

	 Acknowledgements
	 References
	anae16154-bib-0001
	anae16154-bib-0002
	anae16154-bib-0003
	anae16154-bib-0004
	anae16154-bib-0005
	anae16154-bib-0006
	anae16154-bib-0007
	anae16154-bib-0008
	anae16154-bib-0009
	anae16154-bib-0010
	anae16154-bib-0011
	anae16154-bib-0012
	anae16154-bib-0013
	anae16154-bib-0014
	anae16154-bib-0015
	anae16154-bib-0016
	anae16154-bib-0017
	anae16154-bib-0018
	anae16154-bib-0019
	anae16154-bib-0020
	anae16154-bib-0021
	anae16154-bib-0022

	 
	anae16154-supitem
	Supporting Information 

