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Summary

Evidence suggests that healthcare professionals are at an increased risk of dying by suicide, with anaesthetists at
particularly high risk. However, much of the data on which this is based are historical. We conducted a systematic
review of evidence regarding suicide and suicidal behaviour amongst anaesthetists, with a focus on the
epidemiology and methods used, in order to provide a more contemporary summary. The systematic review process
was adapted from a previous, similar study in veterinary surgeons and was consistent with recommended guidance.
We identified 54 articles published in or after 1990 that had anaesthetist-specific data and met the inclusion criteria.
Seven of these articles reported epidemiological data, of which four were published after 2000. Although none of
the more recent studies reported standardised mortality rates specific to suicide in anaesthetists, the proportion of
anaesthetists dying by suicide was increased with respect to comparator groups, which is consistent with previous
findings. Eleven studies that included information on suicidal behaviour reported suicidal ideation in 3.2-25% of
individuals (6 studies) and suicide attempts in 0.5-2% (4 studies). Studies reporting methods of suicide highlighted
the use of anaesthetic drugs, particularly propofol, supporting the suggestion that the increased risk of suicide in
anaesthetists may be related to the availability of the means. We discuss our findings in relation to other recently

published data and guidance concerning mental health problems in anaesthetists.



Introduction

Many reports in the literature suggest that medicine is a profession associated with a higher likelihood of death by
suicide than the general population [1-6]. A report published in 2010 by the Australian mental health organisation
Beyond Blue summarised the profession-specific literature available at that time [7]. It references the ‘good quality’
meta-analysis published by Schernhammer and Colditz in 2004, which compared suicide rates in male and female
physicians with those in the general population [2]. The meta-analysis included 22 studies and concluded that both
male and female doctors had a higher rate of suicide (standardised mortality rate (SMR) for male doctors 1.26 (95%
Cl 1.09-1.44); p = 0.001; SMR for female doctors 2.46 (95% Cl 1.93-3.13); p < 0.0001).

The Beyond Blue report included three studies specific to anaesthetists [8-10], all of which included data
from before 2000. Bruce et al. compared the causes of death in members of the American Society of
Anesthesiologists (ASA) with those in non-medical life insurance policy holders between 1967 and 1971 and found
that the death rate from suicide in the former was 2.97 times that of policy holders [8]. Neil et al. followed a cohort
of male anaesthetists in the UK between 1957 and 1983 and compared them with the general population [9]. As in
the study by Bruce et al., the overall mortality was lower in the doctors, but there was a significantly higher rate of
suicide (SMR 2.02 (95%Cl 1.15-3.28)) compared with the general population. However, anaesthetists were not at
greater risk than other doctors (SMR 1.13 (95% CI 0.65-1.86)). The third of these anaesthetist-specific studies
compared a cohort of US anesthesiologists between 1979 and 1995 with a cohort of internists and the general
population [10]. The investigators found a lower suicide rate in male anesthesiologists compared with internists
(SMR 0.8 (95% CI 0.64-0.98)), a non-significantly higher rate in females (SMR 1.68 (95%CI 0.82-3.00)). However, the
authors reported a “nearly 50% excess risk of suicide” for anaesthesiologists compared with internists (RR 1.45
(95%Cl 1.07-1.97)), with the rate ratio for drug-related suicide being more than doubled (RR 2.21 (95%CI 1.33-3.66)).

A narrative review of suicide in anaesthetists, published in 2003, serves as the most recent specialty-specific
summary [11], although much of the literature reviewed referred to doctors in general. Four further studies with
epidemiological data specific to anaesthetists are cited in the review [12-15]; all of these presented data from before
2000 and used a range of metrics (relative risk, SMR and crude annual rates). In each study the risk or rate of suicide
was higher in anaesthetists than in a comparison group of other specialty doctors.

Recent Office of National Statistics (ONS) data on suicide by occupation in England for 2011-2015 suggest

that this historical trend for increased suicide rates in doctors may be no longer evident [16]. While the ONS data for
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1991-2000 showed doctors, dentists and nurses to be at increased risk of suicide [17], the most recent report
indicated a 24% increased rate in female health professionals, which was mostly attributed to a high suicide rate in
female nurses. At least part of this discrepancy may arise from the use of different measures of mortality rate, the
older publication reporting proportional mortality rates (PMR) and the more recent one reporting SMRs. A PMR is
likely to exaggerate levels of suicide relative to other causes of death (especially natural causes) compared with an
SMR, as doctors are generally healthier than the general population (i.e. the proportion dying from natural causes
will be lower than in the general population and, therefore, the PMRs for suicide will be greater).

In addition to the published literature and ONS data, there continue to be reports of anaesthetist suicides in
the media [18-20], whilst anecdotal reports continue to suggest that anaesthetists may be a particularly high-risk
group for suicide [21]. A plausible reason for this relates to relatively easy access to powerful drugs and the
knowledge of how to use them [6, 11, 18].

The aim of this review is to provide a contemporary summary of the evidence regarding suicide and suicidal
behaviour in anaesthetists, with a particular focus on the epidemiology and methods of suicide. Due to the overlap
of suicide and suicidal behaviour with mental health conditions, information regarding the epidemiology of these is
included in order to describe the prevalence of some possible contributory factors. This review has been conducted
alongside other work on this topic [22, 23] which, together, are intended to raise awareness of this issue and guide

possible interventions to mitigate the risk of suicide in anaesthetists.



Methods

We conducted a literature search of the following electronic literature databases: Medline; EMBASE; PsycINFO;
British Nursing Index; and Web of Science, using the search strategy shown in Table S1, based on that used for a
similar review of veterinary surgeons [24]. No restrictions were applied as to the type of studies included in the
review and no language restriction was applied to the search. We conducted the search on 04/09/2016 and updated
it on 08/03/20.

Identified articles were subjected to a title screening process by a single reviewer (EP) in order to exclude
irrelevant articles. Following this, abstracts were screened and categorised into one of three groups (Table 1a) by a
single reviewer (EP), with any queries verified by a second reviewer (SY). Articles in group 1 that were published in or
after 1990 were included in the final review and categorised according to the type of research (Table 1b), with those
in the other categories drawn upon for background information as appropriate. Where papers were written in a
language other than English, these were translated where possible, and if not, data extraction was performed on the
information available, with this limitation highlighted. The references of all the articles were checked by hand in
order to identify any papers not identified by the original search strategy.

Data were extracted from the final group of articles using a standardised form based on that used previously
[24]. Articles in the two main categories for data extraction (Categories A and B) were rated according to the quality
of the study and the risk of bias. The rating system for epidemiological studies (A) was taken from a similar previous
review [24] and the one used for surveys (B) was adapted from ones used previously [25, 26] (Supplementary Tables

S2 and S3).



Results

The total number of articles identified through the database searches was 1409, with a further 23 additional papers
identified from the references of the full text articles screened. After screening the titles of the articles, 222 articles
remained and when duplicates were removed this fell to 175 (duplicates were auto-removed from the Medline /
EMBASE search during the search process). The total number of articles selected for full-text review was 54. One
article reported two studies and one study was reported in two articles. A flowchart of the search and screening
process results is shown in Fig. 1 [27]. Six articles were not in English (French (n = 2; both translated); German (n = 3;
two fully translated and one abstract translated); Turkish (n = 1; abstract translated)), but all were included as

sufficient data were obtained.

Epidemiological data (Category A)

Seven studies (six primary studies and one meta-analysis and review) were included in this category and are
summarised in Table 2. The six primary studies had quality rating scores of 7-12 (out of 12, where 12 is the highest
quality) and risk of bias 4-5 (out of 6, where 6 is the lowest risk). Three of these studies presented data from 1995 or
earlier and these all showed an increased age adjusted SMR for suicide in female anaesthetists (1.68-2.15), but a
decreased age adjusted SMR for suicide in male anaesthetists (0.67-0.96) [10, 12, 13]. There were no SMR data
specifically for deaths by suicide in the three reports describing more recent data, which presented findings from
Finland [28, 30] and The Netherlands [29]. All these more recent studies presented the proportions of anaesthetists’
deaths that were due to suicide, which ranged from 7.2% to 17% and were noted to be higher than the proportions
observed in the general population (2-4%) [28-30]. The meta-analysis by Dutheil and colleagues reported SMR data
relating to all physicians as well as some anaesthetist-specific results [31]. It was based on 25 studies, only two of
which involved a period of observation extending into the 215 century. These two papers were analysed separately
by the authors resulting in an SMR of 1.19 (95% Cl -0.92-3.29), compared with the SMR of 1.44 (95% Cl 1.16-1.72)
when all 25 studies were included. The authors also conducted sub-analyses for gender, epochs of time and
geographical area as well as meta-regressions for specialities (see Table 2), concluding that “...some specialties were

at higher risk such as anaesthesiologists...” [31].

Suicidal behaviour surveys (Category B)



Eleven studies surveying suicidal behaviour were included in our review. The findings are summarised in Table 3 (one
study was reported in two separate articles, therefore 12 articles are listed). Only five of these had a quality rating
score > 7 (out of 10); these studies also had a lower risk of bias [29, 34, 36-38] than the other reports. In seven of the
studies the samples of anaesthetists or intensivists were contacted directly, in one the request went via the
anaesthetic department and in the remaining three it was sent to heads of departments or training schemes to
disseminate further.

The types of behaviour reported were suicidal ideation (six studies), suicide attempts (four studies) and
suicides in the context of substance abuse (three studies). The proportion of respondents who had experienced
suicidal ideation (in the six studies that reported this) ranged from 3.2% to 25%. One study only reported this for the
subgroup of respondents who had screened positive for depression (22% of their total sample), in whom the
proportion who had thought of suicide in the last two weeks was 23% [38]. In the other studies, definitions for
severity in the time period during which the ideation occurred varied from “moderately to extremely often within the
last month” (3.2%) [34], “sustained suicidal thoughts” (16%) [39], to having ‘thought of’ suicide with no specified
time period (22.4%) [37]. In the four studies where respondents were asked about previous suicidal attempts, 0.5-
2.0% of respondents reported that they had attempted suicide [29, 39, 41, 42].

In addition to suicidal behaviour, other mental health conditions investigated in these surveys were:
substance abuse (six papers) [29, 32, 35, 39-41]; depression (six papers) [29, 34, 37, 38, 41, 42]; psychological
distress or mild psychiatric disorders (five papers) [29, 33, 34, 39, 41]; burnout (five papers) [29, 37, 38, 41, 42]; and
occupational stress or harassment (three papers) [34, 37, 41]. Reported proportions of individuals with burnout
ranged widely (4-75%) [29, 41]; depression was reported in 12-28.9% of respondents [34, 42] and psychiatric distress

or disorders in 13-34% [39, 33]. Again, definitions and screening tools varied.

Surveys related to other mental health conditions (Category C)

Fourteen studies met the criteria for category C. Eleven were surveys of anaesthetists and three of other anaesthesia
professionals (anaesthesia assistants or nurse anaesthetists). Five were presented only as conference abstracts and
two were letters. The topics covered were burnout (n = 8) [43-50]; depression (n = 2) [51, 52]; occupational stress (n
= 3) [53-55]; substance abuse (n = 1) [51]; and wellbeing (n = 1) [56]. The studies that gave a prevalence for burnout

in samples of anaesthetists reported proportions of 44% [44] to 78% [50]. One survey broke down the elements of



burnout into emotional exhaustion (61.3%), depersonalisation (35.6%) and decreased professional achievement
(42.6%) [45]. A survey of over 12,000 anaesthetists in China found that 34% of respondents self-reported depression
and 1.8% drug addiction [51]. In terms of occupational stress, 84% of respondents in a survey of ASA members
reported experiencing a catastrophe at work, with over 70% acknowledging feeling guilt and anxiety relating to the
event, the vast majority (88%) needing time to recover and almost 1 in 5 (19%) feeling they had never fully

recovered [55]. None of these studies included data directly related to suicide.

Review articles (Category D)

There were three review articles that presented data related to suicide, in addition to the meta-analysis and review
included in Category A [31] The review by Swanson et al., published in 2003 [11], included all the category A papers
we identified in our search that had been published at that time. It also included three studies published before
1990 with epidemiological data from 1957-1983, that were identified in our search but excluded owing to their age.
The authors of the review discussed aetiological factors, but mostly with respect to suicide amongst physicians in
general. Two further review articles were identified, but we did not identify any additional data to include in this

review [57, 58].

Studies related to mode of death (Category E)

Five articles that described the suicide methods of physicians in Germany [59], the UK [60], Australia [61], Japan [62]
and China [63] were included, and these are summarised in Table 4. All five studies suggested an association
between the method of suicide and the doctor’s specialty. For example, the odds ratio for death by overdose of
anaesthetic agent for anaesthetists compared with other doctors was 21.30 (95% Cl 6.47-72.77) [60], and 80% (4/5)
of suicides by Japanese anaesthetists were by poisoning compared with 5% of the general population [62].

In addition, the search identified 12 case reports that described the suicides or suicide attempts of 14
anaesthesia providers (and one cardiologist). The age of the individuals ranged from 25 to 64 years [64-75]. Five of
the reports were of females, one of whom was a nurse anaesthetist. All the deaths involved injection of intravenous
drugs, including neuromuscular blocking agents (n = 7), anaesthetic induction agents (n = 8), anxiolytics (n = 3) and
others (n = 4). There was one case report describing a suicide attempt by an anaesthetist blowing air into a heparin

lock that had been inserted for rapid intravenous access after a drug overdose [65].



Finally, in this category the search identified one study investigating deaths by propofol. This was a survey of
forensic medical institutions in Germany to investigate the numbers of deaths by suicide over a 10-year period
(2002-2012) involving propofol [76]. Of 39 autopsies performed for death related to drug abuse reported from 32
institutions (67% response rate), 22 were in physicians and 15 of these were anaesthetists. Thirteen of the deaths

were thought to be suicides.

Other papers (Category F)

Whilst not reporting suicidal behaviour per se, nor providing any prevalence data regarding death by suicide, a
recently conducted survey of anaesthetists’ experiences of suicide highlights the impact of suicide on the
anaesthetic community [22]. Thirty-nine percent (n = 1397) of the 3610 respondents had first-hand experience of a
colleague’s suicide, the majority of which were reported to involve anaesthetic drugs, and one third of respondents
had experienced more than one suicide. Most were unaware of any hospital or departmental guideline around
suicide and only half (53%) reported knowing where to access help, should they experience suicidal ideation. The
proportion of survey respondents who had any experience of a death by suicide was much higher; most (86%, n =

3112) respondents reported experiencing a death by suicide either through work or outside work.

Discussion

Our search strategy identified 54 articles related to suicide in anaesthetists, 40 of which were published after 2003,
when the most recent speciality-specific review was published [11]. None of these newer studies presented data on
relative rates (SMRs) specific to anaesthetists and the majority were surveys of behaviour or mental iliness, or case
reports of deaths by suicide. The lack of published data on relative risk of suicide in the academic literature
extending into the 21 century is a limitation of work in this area. Nevertheless, the newer data do add to our

knowledge about the prevalence of suicide and suicidal behaviour, as well as the methods used.

Epidemiology
The notion that both physicians in general, and anaesthetists in particular, have a higher rate of suicide is not new.
Our review has not revealed further standardised data about suicide in anaesthetists to add to that from previous

studies, with the more recent epidemiological studies comparing proportions and not SMRs, or only providing data



for physicians in general. However, in each of these more recent studies, a higher proportion of deaths was by
suicide in anaesthetists than in comparator groups. In their meta-analysis, Dutheil et al acknowledged that
anaesthetists were a higher-risk group and, therefore, we have found no evidence to contradict the evidence already
published [31].

Looking at suicide rates according to gender, a slightly different picture emerges. The three epidemiological
studies published in or before 2001 (Table 2) highlight the gender difference in risk of suicide, with an increased risk
in females only [10, 12, 13]. The Dutheil et al meta-analysis showed a significantly higher SMR in both male and
female physicians, but a larger increase in females. The increased risk of suicide in females but not males is
consistent with both recent ONS data reporting deaths by suicide according to occupational groups [16] and an
Australian study comparing deaths by suicide in health professionals with other occupations [77]. It is likely,
therefore, that the risk of suicide in male anaesthetists, and doctors generally, may no longer be elevated compared
with the general population. However, it must be remembered that the actual numbers of suicides in male doctors
are still greater than those in female doctors, in view of a higher rate of suicides in males generally and the overall
male preponderance in the profession [78].

Several theories have been proposed for an increased risk of suicide in physicians, and in female physicians
particularly. These include an increased rate of psychiatric illness and alcohol and substance abuse (considered
further below); the professional burden; a reluctance to access healthcare; gender bias in healthcare; being single
and having no children; and an increased proportion of suicide attempts that result in death [79]. Many of these
factors may be particularly pronounced in anaesthetists, who often work in isolation in high-stress environments
and, significantly, have detailed knowledge of, and ready access to, potentially lethal drugs and the means of

administering them.

Suicidal behaviour

Our search identified seven studies reporting data related to suicidal behaviour in anaesthetists, with considerable
variation in the proportion of anaesthetists experiencing suicidal ideation (3.2-25%) and a more uniform range for
proportions attempting suicide (0.5-2.0%). Both are consistent with those seen in previously studies of physicians,

with some suggestion that higher proportions of anaesthetists than other specialties experience suicidal ideation
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[80, 81]. The range in those experiencing suicidal ideation is likely to relate to variation in the definitions of both
ideation itself and the timescale for experiencing it.

Comparison data for suicidal ideation in the general population can be found in the UK Adult Psychiatric
Morbidity Survey. In 2014, 5.4% of 16-74 year olds reported suicidal thoughts within the last year, which had
significantly increased since 2000 [82]. The data from our review, therefore, suggest that suicidal ideation is
experienced by significant numbers of anaesthetists, consistent with that of physicians generally and at least equal
to that in the general population.

Suicidal ideation is a predictor for subsequent suicide attempts [83] and should always be taken seriously. In
the 1980s, the American Medical Association / American Psychological Association Physician Mortality Project
conducted interviews with the family, relatives and colleagues of a group of physicians who had died by suicide and
a control group who died from other causes and found that an increased proportion of those who died by suicide
had discussed it (29% vs 8%) [84]. However, it is important to remember that not all ideation is disclosed, nor will all
ideation proceed to a suicide attempt. A recent meta-analysis investigating the association between suicidal ideation
and subsequent suicide found that approximately 40% of people who died by suicide had expressed suicidal ideation
to others beforehand [83]. This meta-analysis is a reminder that the non-disclosure of suicidal ideation cannot
reassure — as at least 60% of those who go on to die by suicide have not previously expressed it but almost certainly

will have experienced it.

Association with mental health disorders, occupational stress and burnout

Our search was not specifically designed to identify papers related to mental health disorders and occupational
stress in anaesthetists but, due to the overlap with suicide, many of the studies we reviewed also or primarily
investigated these factors. The link between mental illness and suicide is well established and it has been postulated
that the qualities that lead to successful selection for medical school (high-achieving, self-critical, perfectionist,
conscientious) may also be the same characteristics that predispose to mental illness [85]. It is interesting, however,
that in a Danish study of suicide in medical and related occupational groups, an excess of mental health problems (as
defined by psychiatric service contact) was not seen [6]. This contradictory evidence may relate to the significant
stigma associated with mental illness and seeking help for psychiatric problems, which may be especially true for

physicians, and is a reminder that reported rates of mental health disorders may well be underestimates.
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In addition to mental health disorders, occupational demands of working in healthcare in terms of funding
stresses, external scrutiny and whistleblowing pressures, can impact on mental wellness [85, 86]. Recently,the
number of doctors dying by suicide whilst under investigation by the General Medical Council prompted an internal
investigation [87, 88]. A narrative review from 2017 explored the relationship between burnout, depression and
suicide amongst physicians, with a focus on anaesthetists [89]. The review cited the risks of burnout as 41-50%,
qguoting a study of anaesthesia trainees also identified in our search [38]. It reported a risk of depression of 28.8% (in
US residents and not specifically in anaesthesia). These rates are slightly higher than those identified in the recent
UK-based Satisfaction and Wellbeing in Anaesthetic Training (SWEAT) study, which found a prevalence of high
perceived stress in 37% (95% Cl 32-42%), burnout in 25% (95% Cl 21-29%) and depression in 18% (95% Cl 15-23%)
[90]. Thus, the rates of burnout and depression identified in our review seem similar to those reported by others.

Both the narrative review and the SWEAT study mention associated factors for negative psychological
outcomes — some of which are individual e.g., lack of exercise and limited social support, while others are systemic
(e.g. clinical and non-clinical work demands and lack of control). The authors concluded that solutions must be
similarly focussed on multiple levels: “anesthesiologists must actively engage in self-care”, “organisations should
evaluate the balance between demands... and resources provided” and “national efforts must be rallied to support
physicians”, with which we concur. This multi-level strategy for developing solutions is echoed in the recently
published guideline for suicide amongst anaesthetists, developed by an Association of Anaesthetists Working Party,
of which three of this review’s authors were members [23]. Our findings support the need for creation of mentally
healthy workplaces, where mental ill-health is not stigmatised and everyone working in healthcare recognises the
importance of supporting each other. This has been highlighted by the extraordinary stresses resulting from the
COVID-19 pandemic [91] with anaesthetists at the forefront of the response. A Royal College of Anaesthetists’
(RCoA) survey of members after the first wave of the pandemic revealed that 64% of respondents had suffered

mental distress due to the work-related stress caused by the pandemic [92]. The longer-term implications of this are

not yet known.

Methods of suicide
All of the studies mentioning methods of suicide in anaesthetists highlight the frequency of self-poisoning, giving

weight to the ‘availability of means’ hypothesis for increased suicide in anaesthetists (and in some cases, in
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healthcare professionals generally). This is also seen in data from the ONS in that in the period 2001-2015, 86% of
anaesthetists’ suicides were due to poisoning compared with 39% of all physician suicides [78]. In the general
population in 2019, 33% of all deaths by suicide were due to poisoning [93]. Our search revealed one study
specifically relating to deaths due to propofol use. Whilst our review was not designed specifically to investigate
drug addiction and abuse in anaesthetists, it remains notable that propofol has been singled out as a drug of abuse
implicated in suicide in anaesthetists — no other papers specifically related to a class of drugs or single drug were
identified. Indeed, an internet search of deaths due to fatal propofol abuse identified 21 fatal cases, of which 18
(86%) occurred in healthcare workers, most of whom were medical or nurse anaesthetists (n = 14, 67%) [94].

The association of anaesthetists’ suicide with anaesthetic drugs raises the question of what preventative
measures could be introduced to address this, as there is evidence outside healthcare that restricting access to
means, especially at high-risk periods, can successfully reduce deaths by suicide [95]. Potential options include
restricting access to medications that are known to be abused, in a similar manner to the controlled drug
management systems, or random urine drug screening for healthcare workers [96]. Such processes may act as a
deterrent or enable identification of substance abuse, a potential risk factor for suicide. However, both options
would be controversial and difficult. Restricting access to such a widely used and vital drug as propofol could
adversely affect service provision and compromise patient safety, whilst the logistical and financial issues around

urine screening are compounded by the potentially catastrophic consequences of a false positive test [97].

Limitations

There are limitations to our review, many of which reflect difficulties in this area of work in general. These include a
lack of recent papers reporting age-standardised epidemiological data; problems with accurate reporting of deaths
by suicide; variations in the definitions of suicidal ideation; and inability to be certain about the causes and
contributory factors for any death by suicide. Much of the data related to suicide are historical and we chose to
constrain our results by excluding papers earlier than 1990 in order to reflect more accurately the current situation.
We did not exclude papers published in languages other than English, but there were some difficulties in translation.
The papers included cover a wide spread of countries, with data from Europe, North America, South America, Asia
and Australia. There is no way of knowing how translatable findings are from one country to another but it is likely

that geographical and cultural factors make direct comparison difficult, along with differences in reporting accuracy.
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Many of the papers we included were surveys, and more than half of these had low (poor) scores for quality
and risk of bias. Thus, our conclusions must be interpreted with due caution. Finally, there is likely to be publication
bias for the case reports of anaesthetists’ deaths using anaesthetic drugs, as deaths by suicide due to other methods

are less likely to be reported in academic literature.

Conclusions

The last two years (2018 and 2019) of ONS data suggest that deaths by suicide in the general population in the UK
are on the increase [92, 98], whilst global rates are relatively static [99]. This comes at the same time as a lowering of
the standard of proof for suicide used by coroners in England and Wales, which may have partly contributed to this
increase, although the change in verdicts only came part way through 2018 [100]. The impact of the COVID-19
pandemic on suicide rates is uncertain. While there has been no indication of a rise in suicides during the early part
of the pandemic, an increase in rates in the longer term is anticipated [101].

Our paper presents an updated review of the academic literature related to suicide in anaesthetists. There
remains a worrying incidence of suicidal ideation in anaesthetists, with no evidence to refute the postulated excess
risk of suicide in this group of medical practitioners. Nevertheless, this is an evolving issue that is likely to change
over time and ongoing work is required to monitor trends. Improving the accuracy of recording and reporting of
deaths by suicide in the healthcare profession and within subspecialties is fundamental to enabling more reliable
conclusions to be drawn and also to support ongoing work to reduce the risk of suicide.

There is currently a great deal of investment in raising the awareness of mental illness generally. The
recently launched ‘Every Mind Matters’ campaign by the UK National Health Service (NHS) gives easily accessible
information to the general public about how to manage their mental health and to help look after that of others
[102]. Anaesthetists should also be encouraged to access such resources. Within the NHS, there is increasing
recognition of the psychological impact of being a carer and the NHS Staff and Learners’ Mental Wellbeing
Commission was launched in February 2019, with principle 5 (of 9) stating that death by suicide of a member of staff
or learner should be investigated and the results reported to the Health Trust board [103]. There has also been
considerable work done by the Association of Anaesthetists to raise awareness of this issue within the specialty,
together with the survey of anaesthetists’ experience of suicide included in this review [22] and production of recent

guidelines on suicide amongst anaesthetists [23]. The Association is one of many organisations signed up to the Zero
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Suicide Alliance, a collaborative of NHS Trusts, businesses and organisations that seeks to improve the support
available for people contemplating suicide by raising awareness and providing free suicide prevention training [104].
Every suicide is a tragedy and all work being done to raise awareness and to identify and reduce risk factors is
welcomed. It must continue if we are to see a sustained downward trend in suicide in anaesthetists, other

healthcare workers and the population generally.
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Table 1 Categorisation of a) abstracts related to suicide in anaesthetists and b) articles selected for full-text review
(those classified into group 1).

a) Screening of abstracts

1 Related to stress, mental health, psychological well-being or suicidal behaviour AND reporting primary
empirical data related to these in anaesthetists or anaesthesiologists.

2 Related to stress, mental health, psychological well-being or suicidal behaviour AND discussing
theoretical aspects such as possible causes, methods of prevention or models of the above in
anaesthetists or anaesthesiologists OR personal perspectives but NOT presenting any primary
empirical data.

3 Related to stress, mental health, psychological well-being or suicidal behaviour in anaesthetists or
anaesthesiologists, but not fulfilling the above criteria, OR unrelated to stress, mental health,
psychological wellbeing or suicidal behaviour in anaesthetists or anaesthesiologists.

b)  Type of research Description
A Suicide rates Epidemiological studies based on mortality records of prevalence rates of
suicide in anaesthetists

B Suicidal behaviour Questionnaires/surveys conducted to investigate the nature of suicidal
survey thoughts and/or behaviour in anaesthetists

C Other behaviour Questionnaires/surveys conducted to investigate the nature of mental health
survey issues/psychological wellbeing/stress in anaesthetists

D Review Systematic or narrative review of suicide and/or other mental health issues in

anaesthetists

E Models/theories Reports that discuss causes of, modes of, methods of prevention for and / or
models of suicide and other mental health issues in anaesthetists

F Other Type of research that meets inclusion criteria for the present review but which
does not fall into one of the above categories
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Table 2 Summary of articles categorised as 1A (see Table 1). Ranges in brackets are 95% Cl.

Time

Data source

rating (risk period

Methodology

Sample size

Number of suicides and

prevalence

Other findings

Study and Quality

country
of bias)*

Carpenteret 10 (4)
al, 1997 [13]

England &
Wales

Alexanderet 10 (4)
al., 2000
(10]

USA

Hawton et al., 12 (5)
2001 [12]

1962-1992 NHS Central Register
Dept of Health records

of NHS employees

1979-1995 National Death Index
American Medical
Association Physician
Master File records of
self-designated

specialties

1979-1995 ONS death registry

Medical Register

Causes of death in NHS
hospital consultants
compared with that in
the general population

and between specialties

Causes of death in
anaesthesiologists
compared with those in
the general population

and internists

Suicide rates in medical

practitioners compared

18,358 male, 2168
female hospital
consultants aged

25-74

40,242
anaesthesiologists,
40,211 matched

internists

223 deaths by

suicide in medical

64 suicides overall (+ 19
accidental poisoning)

Adjusted SMR for suicide for
females 2.15 (0.93-4.23) and
0.96 (0.72-1.25) for males
(corresponding figures for
accidental poisoning 1.34
(0.03-7.47) and 2.27 (1.35-
3.59), respectively)

103 suicides in
anaesthesiologists; 71 in
internists

Adjusted SMR for suicide for
females 1.68 (0.82-3.00) and
males 0.8 (0.64-0.98)

Rate ratios (anaesthesiologists
vs internists) 1.45 (1.07-1.97)
overall: 1.50 (0.58-3.88) for
females and 1.44 (1.05-1.98)
for males

13 suicides in anaesthetists

No significant increase in RR for
suicide amongst anaesthetists
compared with all consultants, but
the increased SMR for injury and
accidental poisoning (including
suicide) noted as possibly indicating
a greater of risk of suicide, albeit not
always identified as such

Significant increase in cirrhosis in
anaesthetists compared with all
consultants (RR 2.22 (1.06-4.08)

Anaesthesiologists had a greater
number of lives lost before age 65
because of suicide, drug-related
suicide and drug related deaths than
internists. Suicide rate lower in
anaesthesiologists than internists for
the first 5 years after graduation,
higher thereafter. Drug-related
death rates higher than in internists
throughout and highest in the first 5

years after graduation
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England & Dept of Health records with those in the general  practitioners (168  Adjusted overall SMR for

Wales of NHS employees population; rates in male; 55 female) suicide in female doctors 2.02
different specialties (1.00-3.04) and males 0.67
compared with that in (0.47-0.87)
general medicine Four specialties with increased

risk compared with general
medicine: community health
RR 8.0 (2.3-28.0);
anaesthetics RR 6.8 (2.2-
20.8); psychiatry RR 4.8 (1.5-

15.5); and general practice RR

3.6 (1.3-9.9)
Ohtonen & 9 (4) 1984-2000 Statistics Finland Characteristics of 799 deaths including 3 (17%) of the Lower mortality rate overall in
Alahuhta, database deceased 18 anaesthesiologists died by anaesthesiologists than non-
2002 [28] Finnish Medical anaesthesiologists anaesthesiologists suicide + possibly one other anaesthesiologists but limited
Finland Association compared with other recorded as ‘accidental’. 2% conclusions due to small sample size
specialists of the general population

died by suicide.

Liem et al, 7 (4) 1983-2007 Dutch Association of Colleagues of deceased 117 deaths amongst 7 suicides (3 female, 4 male) in  Limited conclusions due to sample size
2015 [29] Anaesthetists members individually anaesthesiologists anaesthesiologists (7.2%
Netherlands membership database  contacted to seek details overall. Comparable figures
of deaths for the Dutch population ~4%

for males and ~2.8% for

females > 35)

Ohtonen & 10 (5) 1996-2014 Statistics Finland Causes of death in 62 deaths among 7 suicides in anaesthesiologists Overall SMR similar for
Alahuhta, database anaesthesiologists anaesthesiologists, Suicide the 4th most common anaesthesiologists (0.50 (0.39-0.64)
2017 [30] compared with those in cause of death in and paediatricians (0.52 (0.42-0.64)
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Finland Finnish Medical paediatricians and the 95 among anaesthesiologists (11.3%) compared with the general
Association general population paediatricians compared with 3.2% in population
paediatricians and 2.1% in the

general population

Dutheil et al, No date Pubmed; Cochrane Meta-analysis and meta- 55 papers related to Overall SMR 1.44 (1.16-1.72);  Geographical variation in SMR was
2019 [31] restriction  Library; Science Direct;  regression for physicians, 25 males 1.24 (1.05-1.43); seen with North America having
Embase databases for geography, epochs of presented SMR females 1.94 (1.249-2.58). Six ~ highest SMR (1.63 (1.29-1.96).
articles presenting time and medical dataand 8 papers were included that Reduction of suicide risk over time in
primary empirical data  specialty mentioned presented data related to Europe but not other areas. Meta-
about suicide in specialties. Data anaesthetists and from these regression analysis showed a higher
healthcare workers compared with papers the percentage of risk of suicide in anaesthetists than
“control group” for  deaths by suicide in in radiologists, paediatricians,
e.g. the general anaesthetists was 4%. pathologists and dermatologists, but
population lower than internal medicine and
psychiatry.

*see Table S2
ONS, Office of National Statistics (or its previous body, the Office for Population Censuses and Surveys); RR, relative risk; SMR, standardised mortality ratio (where reported as a

percentage, converted to ratio).
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Table 3 Summary of articles categorised as 1B (see Table 1). Ranges in brackets are 95% Cl.

Study and Quality Time Data source Methodologyt Sample size Main results of relevance to suicide
country rating period (response rate)
(risk of
bias)*
Menk et al, 4 (3) 1975- US Anesthesiology Questionnaire sentto all  113/159 (71%) Main focus on substance abuse
1990 [32] 1989 Training Programmes Directors of US programmes 14 cases of suicide or lethal overdose in trainees allowed to re-enter a
USA anesthesiology training responded, with training programme
programmes details of 180 cases
of substance abuse
Blenkin et al, 3(3) Not stated Not stated Questionnaire sent to 375/500 (75%) 5/41 anaesthetists (12.2%) had suicidal thoughts, the highest
1995 [33] randomly selected NHS proportion of all specialties (psychiatry the second highest: (4/39;
Scotland consultants (method of 10%))
randomisation not 14/41 anaesthetists (34.1%) had a GHQ score > 5, the highest
stated) proportion of all specialties
General Health
Questionnaire (GHQ)
used
Coomberetal, 8(5) Not stated Intensive Care Society Questionnaire senttoall  627/896 (70%) 20 doctors (3.2% (2.0-4.9%)) reported suicidal ideas moderately to

2002 [34]
UK

members

General Health

Questionnaire, Symptom

Checklist Depression

Sub-scale (SCL-D)

extremely often in past month

136/610 (22% (19.0-25.6%)) had a GHQ score > 4 for psychiatric
morbidity, and 78 (12% (9.9-15.0%)) had a SCL-D score > 1.5 for
depression

The three greatest stressors were: bed allocation when ICU was full;
being overstretched; and effect on the family (for those with
depression: effects on the family; lack of recognition; making the right

decision alone)
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Fry etal, 2005 6 (4)
[35]
Australia/New

Zealand

Lindforsetal, 9(4)
2006 [36] &
2009 [37]%

Finland

de Oliveraetal, 8(4)
2013 [38]
USA

1994-2003 Australian and New
Zealand College of

Anaesthetists

2004 Finnish Medical

Association

Not stated American Society of

Anesthesiologists

Questionnaire sent to all
supervisors of training
and heads of

department

Questionnaire sent to all
working Finnish
anaesthesiologists

Occupational Stress
Questionnaire, Maslach

Burnout Inventory

Anesthesiology residents
invited by email to
complete online survey
(method of selection not

stated)

100/128 (78%)
progammes
responded, with
details of 44 cases
of substance abuse

328/550 (60%)

1508/2773 (54%)

Main focus on substance abuse

18 case of suicide, all of them trainees (13 male, 5 female)

25% reported suicidal ideation - 73 (22.4%) had ‘thought of’ suicide; 7
(2.1%) had ‘seriously planned’ it.

Respondents taking antidepressants (OR 9.1 (2.7-31.4)) and those with
poor health (OR 11.2 (OR 3.8-32.9), low social support (OR 10.7 (3.6-
31.4) and family problems (5.8 (2.9-11.7) had the highest risk of
suicidality (all OR except health adjusted for age, gender and health)

Positive correlation between stress symptoms and on-call workload:
moderate burnout present in 18% vs 45% (p = 0.008) and exhaustion
in 32% and 68% (p = 0.015), in the lowest vs highest workload
category, respectively

Stress symptoms significantly associated with stress, gender, perceived
sleep deprivation, suicidal tendencies and sick leave

High risk of burnout found in 575/1417 respondents (41%); increased
risk associated with working > 70 h/week, having > 5 drinks/week and
female gender

298/1384 (22%) respondents screened positive for depression;
increased risk associated with the same factors as above, plus
smoking

68/298 (23%) who screened positive for depression reported they
thought about taking or wanted to take their lives at least some of the

time in the last two weeks
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McDonnellet 6 (4)
al, 2013 [39]
Australia/New

Zealand

Fryetal, 2015 5(3)
[40]
Australia/New

Zealand

Liem et al, 2015 7 (4)
[29]

Netherlands

Aykut et al, 3(1)
2016 [41]
Turkey

Australian and New
Zealand College of

Anaesthetists

2004-2013 Australian and New
Zealand College of

Anaesthetists

1983-2007 Dutch Association of

Anaesthetists

Not stated Not stated

Randomly selected 191/500 (38%)
(method not stated)
current or retired
College members invited
by email to complete
online survey

K10 Kessler Psychological
Distress Scale

Heads of anaesthetic 106/155 (57%)
departments invited by responded, with
email to complete online  details of 61 cases

survey of substance abuse

Questionnaire sentto all  817/1132 (72%)
working Association

members

Symptom Checklist-90,

Utrecht Burnout Scale

Questionnaires sent to 101 respondents
the 25 largest training from 7
anaesthetic departments departments;
for dissemination denominator and
therefore response

rate unknown

13/186 (7.0%) reported high or very high levels of distress

16% reported sustained suicidal thoughts (actual number not
provided); one had attempted suicide

13% had been diagnosed with a mental health illness; 17% reported
sustained use of alcohol to manage stress; 25% self-prescribed (actual
numbers not provided)

58% would not want to talk to a department welfare representative
(actual number not provided)

Main focus on substance abuse

19 cases of suicide: 8/9 males were consultants and 9/10 females were
trainees

Noted an increase in reported propofol and alcohol abuse and a
decrease in reported opioid abuse, compared with previous survey
(see above)

169 (21%) had seriously considered suicide in the past and 84 (10%)
had been ‘treated for suicidal ideation’. Eight (1.0%) had attempted
suicide

“At least” 32 (4%) suffered from burnout and 96 (12%) were at high risk
for burnout

237 (28%) reported a history of depression; 151 (18%) had a period of
depression and 84 (10%) more than one period. 13 (1.5%) reported
substance (drug) abuse

2 respondents reported a suicide attempt

69 respondents had experienced ‘mobbing’ (psychological harassment
in the workplace), half by faculty members and half by ‘speciality
students’

16 respondents described alcohol/substance addiction, 18 severe

depression, and 8 panic attacks
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75 respondents reported ‘burnout’ (n.b. in response to a broad

description)

Beschoner et 5(3) Not stated Interdisciplinary Questionnaire to 1341 anaesthetists / 4 (0.5%) of male respondents and 9 (1.7%) of female respondents
al, 2016 [42] Congress of Intensive delegates at the intensivists reported a suicide attempt
Germany Care and Emergency congress; Beck responded; 55% 28.9% of female and 21.0% of male respondents scored for at least
Medicine Depression Inventory, response rate. mild depression
Maslach Burnout Male anaesthetists showed more depersonalisation than females, but
Inventory females showed more emotional exhaustion than males
*see Table S3.

tvalidated assessment tools specified where described in the methods, otherwise unvalidated questions used.

Fthe same study reported in two separate articles.
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Table 4 Studies investigating suicide methods of anaesthetists.

Study and country

Sample

Details

Grellner et al, 1998
[59]*
Germany

Hawton et al, 2000
[60]
UK

Austin et al, 2013 [61]
Australia

Hikiji et al, 2014 [62]

Japan

Wang et al, 2019 [63]
China

131 healthcare professionals
(40% physicians) compared
with 739 controls

ONS data 1979-1995 of all
deaths registered as suicide
or undetermined in medical
practitioners, n = 329

Retrospective review of
pathology files at Forensic
Science South Australia
from Jan 1997 - March 2011
for cases of physician
suicide,n=9

All suicides in physicians in
Tokyo (1996-2010), n = 87

Reports from the Chinese
Medical Doctor Association
from 2004 - 2017.

Oral ingestion of medicines and
infusion/injection were the two most common
methods of suicide in the study group (29%
and 18% respectively) compared with hanging
and oral ingestion in controls (32% and 16%).
Infusion/injection was over-represented in
anaesthesiologists and the authors concluded
that the tendency of a method of suicide to be
associated with a profession rises with the
degree of specialisation

Poisoning and cutting and piercing were more
commonly used methods in doctors compared
with the general population (OR for poisoning
3.65 (95% Cl 2.85-4.68); OR for cutting and
piercing 3.18 (95% Cl 1.85-5.40).

Overdoses of anaesthetic agents were used in
half of anaesthetists (10/20) compared with
4.5% of other doctors (OR 21.30 (95% C| 6.47 —
72.77)). There were no other specialty
associations.

4 of the physicians were anaesthetists (44%).

Poisoning was the most common method (n = 8,

89%) and most (n = 7, 78%) of these involved

intravenous drugs with 5 using anaesthetic

drugs. 33% had made a previous attempt, 33%

had a history of substance abuse and 67% had a

history of depression and / or suicidal ideation.

Male: female ratio = 3.5. About half had a
psychiatric illness and 1 in 5 used methods
available to them via work. Five were
anaesthetists (2.2-2.8% of population of
physicians but 5.8% of suicides). Only
psychiatrists had a relatively higher suicide risk
(4.6-5.1% of population of physicians and
18.4% of suicides). A higher proportion of
physicians used poisoning (14.9%) compared
with the general population (4.6%). This was
exaggerated in anaesthetists where 80% used
poisoning.

18 cases of suicide. 1 anaesthetist (7 unknown
specialty). The anaesthetist died by injection of
narcotics. There were no other suicides by
injection.

*Data from abstract included (article not translated).
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Figure 1 Flowsheet of review process
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