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Abstract

Background

Cardiology training is demanding and associated with high workloads. Poor lifestyle and
health amongst clinicians may stretch workforces and may impact patient care. It has not
been established what impact training in cardiology has on the doctors undertaking it. We
aimed to establish the prevalence of physical and mental illness, burnout, and the ability to

maintain a healthy lifestyle amongst cardiology trainees in the United Kingdom.

Methods

The 2023 British Junior Cardiologists Association (BJCA) training survey included questions
on ill health, burnout, healthy living, and invited responders to complete screening
questionnaires for depression (PHQ-9) and anxiety (GAD-7). Significant anxiety and
depression was defined as scoring within the moderate or severe range (PHQ-9 >10; GAD-7
>10). Burnout was a self-reported outcome. Poisson regression was used to determine

prevalence ratios (PR) between univariate predictors of anxiety, depression, and burnout.

Results
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Of 398 responders, 212 consented to answer health and wellbeing questions. Prior physical
and mental health conditions were reported by 9% and 7% of trainees respectively.
Significant depression and anxiety symptoms were reported by 25% and 18% of trainees
respectively. Burnout was reported by 76% of trainees. Less than full time trainees reported
greater anxiety (PR 2.92, 95% CI:1.39-6.16, p<0.01) and depression (PR 3.66, 95% CI:2.24-
5.98, p<0.01); whilst trainees with dependents reported less burnout (PR 0.77, 95% CI:0.65-
0.92, p<0.01). Exercise, good sleep quality and maintaining a healthy diet was associated
with less burnout and depressive symptoms (p<0.05). Half of trainees reported training
having a negative impact on wellbeing, driven by the amount of service provision, curriculum

requirements and lack of training opportunities.

Conclusions

The prevalence of anxiety, depression and burnout is high amongst cardiology trainees.
Further work should establish the impact of cardiology trainee health on the quality of patient

care. Training bodies should consider how occupational factors may contribute to health.
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Key Messages

What is already known on this topic

I11 health and burnout are common amongst doctors and may directly impact patient care
through higher rates of prescription error and near-misses. However, the prevalence of
physical and mental illness, burnout and the ability to maintain healthy lifestyles amongst

cardiology trainees in the United Kingdom is unknown.

What this study adds

We have identified that the prevalence of anxiety, depression and burnout is high among
cardiology trainees. Whilst exercise, good sleep quality and maintaining a healthy diet are
protective factors against burnout and depression, half of trainees reported training having a
negative impact on wellbeing. This was driven by largely modifiable occupational factors
including excessive service provision, curriculum requirements and lack of training

opportunities.

How this study might affect research, practice or policy

Based upon our work, training bodies should consider how occupational factors may
contribute to adverse trainee health and healthy living. Furthermore, our recommendations
should be considered when devising strategies to improve trainee wellbeing, thereby

safeguarding high-quality patient care in the future.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Introduction

Cardiology is a medical speciality that has historically been viewed as a rewarding career,
providing high job satisfaction, prestige and the opportunity to translate research to the
bedside [1]. In the United Kingdom (UK), accreditation in cardiology requires at least ten
years postgraduate training, encompassing general medicine, general cardiology as well as a
subspecialty [2]. However, training demands and other occupational stressors, some unique to
cardiology and others consistent with other highly skilled professions, may be contributing to

ill health in those training in the profession [3].

Factors contributing to poor wellbeing amongst cardiology trainees may include bullying,
burnout and psychological stress [4]. Il health and burnout in cardiologists may directly
impact patient care through higher rates of physician error and near-misses, absenteeism and
difficulties with retention [5]. To that end, in 2021 an international collaboration of major
cardiac organisations provided an opinion on the necessity to address cardiology healthcare
workers well-being as a priority [6]. They describe clinician burnout as being an extreme
negative component of a wellbeing spectrum, influenced by workload demands and work-life

integration amongst others [6].

Understanding the scale of poor well-being is fundamental to guide resource allocation.
However, the prevalence of physical and mental ill health within cardiology trainees is
presently unknown. There is also a lack of data as to which trainee groups are more likely to
report physical and mental ill health. There is also uncertainty as to the impact of work on
trainee health, and how occupational wellbeing services help those in need. Finally, it is

uncertain whether trainees can maintain healthy lifestyles and how that might be associated
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with wellbeing. To that end, we sought to understand the current state of health and wellbeing

of cardiology trainees in the UK.

Methods

British Junior Cardiologists’ Association Survey

The British Junior Cardiologists’ Association (BJCA) is a professional body which represents
845 cardiology trainees in the UK and conduct an annual survey of trainees working lives [4].
The 2023 BJCA training survey sought to assess the current health and wellbeing of trainees.
Therefore, in addition to questions on demographics and experiences of cardiology training,
questions relating to health, healthy living, burnout and support for wellbeing were included
(Tables S1 and S2). We also invited responders to complete screening questionnaires for
anxiety and depression symptoms (Table S3). Survey advertising was via the BICA mailing

list, local trainee representatives and training programme directors.

Assessing health, burnout and a supportive working environment

Responders were invited to report the presence of physical or mental health conditions lasting
over one year. The Patient Health Questionnaire 9 (PHQ-9) was used as a depression
screening tool [7]; this has previously been determined to have high sensitivity and
specificity for major depressive disorders in occupational settings [8]. The Generalised
Anxiety Disorder 7 (GAD-7) questionnaire was used as a screening tool for anxiety disorders

[9]. Severity of anxiety and depression symptoms over the previous two weeks were
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classified as none, mild, moderate or severe, and deemed significant if scoring in the
moderate or severe range (PHQ-9 > 10; GAD-7 > 10). Burnout was self-reported and deemed
significant if responders indicated they were either “somewhat” or “very” close to burnout.
Impact of work on health, availability of occupational support for health conditions, and if
wellbeing support had previously been offered was also assessed. Responders were asked
about regularity of physical activity, alcohol intake, smoking, sleep patterns and ability to

maintain a healthy diet.

Statistical analysis

Responders were eligible for inclusion if they consented to take part in the health and
wellbeing survey questions, and if they had completed three basic demographic questions on
age, gender, and whether they held a cardiology national training number. All analyses were
performed using Stata/MP statistical software (StataCorp LLC, Texas, US). All statistical
tests were two-sided with statistical significance defined as p<0.05. Continuous data are
presented as means with standard deviations (SD), and p values calculated using independent
samples t-tests between groups. Categorical data are presented as counts with percentages,
and p values calculated between groups using Chi? test. Poisson regression with robust error
variance was used to determine associations between univariate predictors of burnout,
anxiety and depression. Results are presented as prevalence ratios (PR) with 95% confidence

intervals (CI). Missing data were not imputed.

Qualitative analysis
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As part of the survey, participants were asked: “What could be done to improve wellbeing and
health amongst cardiology trainees”. Free text answers were imported into NVivo for Mac
(Lumivero, Denver, USA) to support data management and analysis. Thematic analysis was
completed using the stages of familiarisation, generating initial codes, searching for themes

and writing of a narrative summary.

Patient and public involvement
Survey questions were designed by cardiology trainees and results were discussed with the

patient representative of the cardiology Specialty Advisory Committee.

Results

Of the 398 responders to the 2023 BJCA survey (398 of 845 BJCA affiliated trainees ,47%
response rate), 391 were eligible for inclusion of whom 212 consented to answer health and
wellbeing questions and were included in data synthesis (Figure S1). Baseline demographics

are shown in Table 1.

Physical health, mental health and burnout

Of the included cohort of 212, 18% (n=38) reported a health condition lasting more than 12
months, with 9% (n=19) reporting a physical health condition only, 7% (n=14) a mental
health condition only, and 2% (n=5) both. A quarter of responders (26%, n=56) reported

being very close to burnout and 49% (n=104) responded being somewhat close.
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Within the cohort of 137 who completed the PHQ-9/GAD-7 questionnaires, 25% (n=34 of
137) reported moderate or severe depression and 18% (n=24 of 137) reported moderate or
severe anxiety (Figure 1A and 1B). When combined, 28% (n=39 of 137) of responders had
depression or anxiety scores that were at least moderate, the majority of whom were not
known to have a co-existing mental health condition (Figure 1C). When asked about thoughts
of self-harm or suicide, 12% (n=17 of 137) reported that they had had these thoughts at least
once in the preceding two weeks (Figure 1D). Health and burnout results are shown in Table

S4.

Impact of cardiology training on health

When asked about the perceived impact of training on physical and mental health and
availability of support (Figure 2, Table S5), 43% (n=90 of 211) and 47% (n=98 of 208)
responded that training has a negative or very negative impact on their physical and mental
health, respectively. For those with physical health conditions, 79% (n=19 of 24) agreed that
they had felt appropriately supported at work or in the training programme for their
condition. However, only 37% (n=7 of 19) of those with a mental health condition felt the
same. When asked whether they have been offered wellbeing support and guidance most
responders were unsure if it were available, either by their trust (56%, n=76 of 137) or
deanery (56%, n=77 of 137). The most common occupational factors trainees associated with
poor wellbeing were the amount of service provision (56%, n=79 of 140), curriculum
requirements (48%, n=67 of 140), and lack of training opportunities (46%, n=64 of 140)

(Figure 3).
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Factors associated with anxiety, depression and burnout

Trainees with dependents reported lower rates of burnout than those without dependents (PR
0.77, 95% CI: 0.65-0.92, p<0.01). LTFT trainees reported higher rates of anxiety (PR 2.92,
95% CI 1.39-6.16, p<0.01) and depression (PR 3.66, 95% CI: 2.24-5.98, p<0.01). No other
associations between demographics, training factors, and burnout, anxiety, or depression

were identified (Table 2, Table S6).

Lifestyles of trainees and associations with burnout and mental health

We assessed whether current cardiology trainees had healthy lifestyles (Figure 4, Table S7).
Only 1% (n=2 of 211) of responders were current smokers, with 6% (n=12 of 211) reporting
being an ex-smoker. In total, 6% (n=13 of 211) of trainees reported alcohol consumption
above the UK recommended limit of 14 units per week. Only 14% (n=29 of 211) of trainees
regularly achieved 30 minutes of moderate or 15 minutes of intense exercise on at least 5
days per week. Most trainees (80%, n=167 of 211) obtained adequate sleep on four or fewer
nights each week and only 37% (n=78 of 211) of trainees agreed or strongly agreed that they

were able to maintain a healthy diet on most days.

We investigated associations between lifestyle factors and the presence of burnout, anxiety
and depression (Table 2). Higher frequency of exercise was associated with lower rates of
burnout (PR 0.85, 95% CI: 0.74-0.98, p=0.02) and depression (PR 0.76, 95% CI 0.40-1.32,
p<0.01). Better sleep was associated with lower rates of burnout (PR 0.95, 95% CI 0.90-0.99,
p=0.01), anxiety (PR 0.76, 95% CI 0.63-0.93, p<0.01) and depression (PR 0.71, 95% CI

0.58-0.87, p<0.01). Maintaining a healthy diet was associated with low rates of burnout (PR

10
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0.60, 95% CI 0.45-0.80, p<0.01), anxiety (PR 0.60, 95% CI 0.37-0.97, p=0.04) and

depression (PR 0.27, 95% CI 0.11-0.69, p<0.01).

Suggestions for improvement to wellbeing and health

31% of trainees (n=65 of 212) responded to the free text prompt. Some described the
different facets of wellbeing that were important to them, including physical fitness, good
nutrition and adequate rest. In addition, some respondents said they valued being able to
settle, as well as having a short commute and having employment and financial security. The
current structure of the cardiology training programme as well as pressures within the NHS

were perceived as negatively impacting on all these aspects.

Several respondents described the stress of the job with high demands, in some cases
exacerbated by staff shortages. For many respondents, it was particularly the requirement for
General Internal Medicine (GIM) work and its additional curriculum that contributed to this
burden. Some felt that service provision resulted in them not meeting the large volume of
curriculum requirements and their own perceived training needs. Several respondents
described how long and/or anti-social working hours as well as the need to undertake
additional non-clinical work (e.g. teaching, quality improvement, courses) encroached on
their own time and limited a good work-life balance. Some respondents were left not feeling

valued by the institutions they worked for or by their colleagues.

Participants made suggestions for improving trainee wellbeing. Most of these were in
response to the issues highlighted above. For example, reducing or removing the GIM
requirements from training, increasing staffing levels, improving pay and fewer on call shifts

and anti-social hours. However, others highlighted the importance of a culture change within

11
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the speciality, with increased support, empathy and understanding for individual
circumstances. Some suggested that training and feedback for the departments and
consultants may help change attitudes. Finally, several respondents suggested that peer
support and mentoring might be of benefit to foster a better sense of community amongst

trainees.

Discussion

Anxiety and depression amongst cardiology trainees

In the most comprehensive assessment of the physical and mental wellbeing of UK
cardiology trainees, we have shown a high prevalence of anxiety, depression and burnout.
The prevalence of poor mental wellbeing has been recently described in a global survey of
over five thousand cardiologists, which showed 1 in 4 cardiologists had a pre-existing mental

health condition [10].

The UK Office of National Statistics data from 2021 and 2022 reported 16% of adults have
moderate to severe depressive symptoms, and 23% high levels of anxiety [11,12]. Our
observed rates of depressive symptoms in 25% of cardiology trainees were numerically
higher than these, and are comparable with a recent analysis of 3,577 international medical
residents reporting 21% had at least moderate depressive symptoms [13]. A study of UK
doctors reported depressive and anxiety symptoms in 22% and 26% respectively which is
broadly similar to our results [14]. Mental health problems are associated with doctors
reducing working hours and lower job satisfaction [15]. Vitally, poor mental health has
previously been associated with worse patient outcomes including greater rates of medical

errors and provision of sub-optimal care [16]. As such, whilst rates of anxiety and depression

12
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are high across a range of medical specialties, the high absolute levels in cardiology remain

important findings requiring prompt action.

Of further concern, more than 1 in 10 trainees described recent thoughts of suicide and self-
harm. High rates of depression and suicidal ideation have been previously reported in
medical trainees [13], with excessive or conflicting job demands, work-life imbalance, study
and examination time as identifiable risk factors [3]. Physicians have higher rates of suicide
compared with other graduate occupations [17], independent of other socioeconomic factors

[18].

Most trainees with high anxiety and depression scores were not known to have a prior mental
health condition, suggesting underdiagnosis. This may be attributable to a negative stigma
associated with the reporting of mental health concerns in medicine [19]. If trainees do not
feel they will be supported in their mental health condition, then this might reduce reporting

and help-seeking behaviours.

Burnout amongst cardiology trainees

Significant associations have been demonstrated between physician burnout and rates of
depression and suicidal ideation [20]. Our reported high rates of burnout are consistent with
the 2023 UK General Medical Council trainee survey, which reported 47% of those working
within cardiology felt work-related burnout to a high degree [21]. High rates of burnout were
also observed in 1159 predominately US-based interventional cardiologists, with 69% of
survey participants stating burnout was having a negative impact on their life, a finding

predominantly driven by being worn out, working too hard or being emotionally exhausted

13
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with work [22]. Another study of 2313 US cardiologists found that fellows in training

reported lower rates of burnout compared with other stages of cardiology career [23].

Associations with negative wellbeing

In our study, the only demographic or workplace association for a higher risk of depression
and anxiety was being a LTFT trainee. This association does not mean causality, indeed those
suffering from symptoms of ill health may choose to work LTFT, which has been adopted in
the UK as one strategy to improve wellbeing [24]. Those with dependents reported lower
rates of burnout, which is consistent with a survey of UK anaesthetic trainees [25]. Others
have found that exposure to work-related stressful events, suffering financial issues, and
work-related burnout as associated with a physician’s risk of suicidal ideation [20]. The
temporality and causality of these associations are not clear; experiences may lead to
misattributing drivers of negative wellbeing when other non-workplace and unmeasured

factors may be contributing to ill health.

Concerningly, a high proportion of respondents felt training impacted negatively on their
health, and most were unaware of any wellbeing initiatives. Trainees associated several
modifiable training factors with poor wellbeing, including a high burden of service provision
impacting training opportunities and meeting curriculum requirements. These factors go
hand-in-hand: curriculum requirements pressure trainees to ensure their progress is of an
adequate standard for the training programme. However, if trainees are covering shortfalls in
service provision, then training opportunities are eroded and a clear mismatch becomes

evident.

14
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Other negative factors highlighted by trainees included difficulty in settling in one place,
inability to maintain physical health, and training specifics including the curriculum. Our
results differ to the wellbeing survey of predominantly US-based interventional cardiologists,
where high rates of paperwork, insufficient compensation and excess bureaucracy were the

major contributors to negative wellbeing [22].

How healthy are cardiology trainees?

Our results show that, compared with the UK average adult, cardiology trainees are less
likely to be smokers (1% vs 12%) and to drink more than 14 units alcohol per week (6% vs
21%) [26]. A survey of UK anaesthetists reported similarly low smoking rates (2%) but
greater numbers with higher alcohol intake (18%) [25]. The European Society of Cardiology
recommend at least 150 minutes moderate intensity activity in multiple sessions per week,

yet many of our survey responders did not meet this recommendation [27].

Further analysis identified significant associations between exercise, sleep and diet with
burnout, depression and anxiety, although causality cannot be inferred. However, physical
activity is well established as improving mental health, including an antidepressant effect
[28], and is recommended in various aspects of physical health longevity including
cardiovascular disease prevention [29]. Even more notable then that many trainee

cardiologists do not ‘practice what they preach’.

The impact on patients

15
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Ability to care for ourselves and exposure to psychological stress may impact how we listen,
engage and ultimately provide care to our patients. In 184 US internal medicine residents,
West et al. demonstrated an association between high rates of burnout and depression with
increased medical errors [16]. A study of 2773 US anaesthesiology residents found those at
higher risk of burnout and depression more frequently reported medication errors, mistakes
with negative patient consequences and gave less attention to patients [30]. Moreover, a
systematic review assessing clinician wellbeing and burnout, found poor staff wellbeing to be
associated with impaired patient outcomes, including near misses and medical errors [5].
Whilst strategies to improve trainee wellbeing may improve patient care, confirmation

studies would be required.

Recommendations

Based upon comments from trainees in the survey, author experience of wellbeing, and as
nationally elected representatives of UK cardiology trainees, we have put forward
recommendations to help improve trainee health (Figure 5). Whilst we anticipate these
recommendations will be of benefit, further work is required to demonstrate how to improve
trainee health outcomes. We urge trainees in difficulty to contact a support service, for

example NHS practitioner health (www.practitionerhealth.nhs.uk).

Limitations

Whilst this study provides a comprehensive assessment of multiple health and wellbeing
outcomes, we acknowledge that survey data has limitations. Burnout was a self-reported

outcome, and therefore responses were dependent on an individual’s interpretation of

16
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burnout. We cannot exclude response bias, attempts were made to ensure questions were
neutral and non-judgmental where possible. In addition, we have missing data for several
questions and this may not be missing due to random factors. We did not collect information
pertaining to specific prior mental or physical health illnesses. Our results are observational,

so causality cannot be inferred.

Conclusion

The prevalence of burnout, anxiety and depression is concerningly high amongst UK
cardiology trainees, highlighting work-related burnout, trainee health, and the lack of support
trainees feel towards their mental health. Training bodies should consider how occupational
factors contribute to adverse trainee health, and devise strategies to better preserve trainee

wellbeing to safeguard high-quality patient care for the future.

Supplementary material

See attached supplementary results
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BAME Black, Asian and minority ethnic
BJCA British Junior Cardiologists’ Association
CI confidence interval

DGH district general hospital

GAD-7 Generalised Anxiety Disorder 7
GIM General Internal Medicine

LTFT less than full time

NHS National Health Service
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PHQ-9 Patient Health Questionnaire 9
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UK United Kingdom

US United States
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Health and wellbeing

responders
Demographic factors
Male 140 (66)
Age, years 34+4
Ethnicity
White 95 (45)
Mixed/Multiple 84)
Asian 81 (38)
Black 7(3)
Other 21 (10)
Trainees with dependents!
Any dependents 89 (42)
Dependents <18 years old 80 (38)
Dependents > 18 years old 19 (9)
Training factors
Current NTN holder 206 (97)
Currently work LTFT (n=211) 26 (12)
Currently work in a tertiary centre (n=202) 125 (60)
UK undergraduate trained 146 (69)
Current ACF or ACL 14 (7)
Currently out of programme 39 (18)
On the new 2022 Cardiology curriculum (n=211) 130 (62)
Current trainee location
England, 183 (89)
Northern Ireland 8(4)
Scotland 94)
Wales 5Q2)
Current year of cardiology training (n=205)
15 (ST3 old curriculum , ST4 new curriculum) 33 (16)
2nd 28 (14)
3 50 (24)_
4 33 (16)
5th 38 (19)
6" (ST7 old curriculum, ST8 new curriculum) 16 (8)
Other / Non-training grade 7(3)

Table 1 — Baseline characteristics of the 2023 BJCA Health and Wellbeing survey. Total n= 212 unless
otherwise stated. Categorical data is presented as n (%) and continuous data is presented as mean (SD).
Abbreviations: academic clinical fellow (ACF); academic clinical lecturer (ACL); Less Than Full Time
Trainee (LTFT); national training number (NTN); standard deviation (SD).

! Ten responders had children both over 18 and under 18 years of age and are counted in both rows.
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Somewhat or very burnout Moderate or more anxiety Moderate or more depression

PR representation PR (95% CI) P value PR (95% CI) P value PR (95% CI) P value
Demographic factors
Age Per 1 unit increase 1.00 (0.98-1.02) 1.00 0.95 (0.86-1.06) 0.37 1.05 (0.97-1.12) 0.22
Male sex Vs female sex 0.87 (0.75-1.01) 0.06 0.65 (0.32-1.36) 0.26 0.79 (0.44-1.43) 0.45
Dependents, y/n Vs no dependents 0.77 (0.65-0.92) <0.01 0.84 (0.39-1.83) 0.66 1.18 (0.65-2.13) 0.58
Ethnicity BAME Vs white 1.14 (0.98-1.34) 0.09 0.88 (0.43-1.83) 0.74 0.73 (0.40-1.32) 0.31
Training factors
LTFT trainee Vs non less than full time 1.07 (0.87-1.31) 0.51 2.92 (1.39-6.16) <0.01 3.66 (2.24-5.98) <0.01
trainee
Non-UK undergraduate training Vs UK undergraduate 1.02 (0.87-1.19) 0.80 1.03 (0.46-2.30) 0.93 1.55 (0.87-2.79) 0.14
training
Higher trainee Vs core cardiology 0.89 (0.76-1.04) 0.15 0.77 (0.36-1.66) 0.51 1.00 (0.55-1.81) 1.00
trainee
Academic trainee Vs non-academic trainee 1.12 (0.87-1.43) 0.47 0.95 (0.15-5.94) 0.96 N/A N/A
Current training location DGH Vs tertiary hospital 1.08 (0.93-1.26) 0.29 2.01 (0.95-4.26) 0.07 0.88 (0.48-1.64) 0.70
Lifestyle factors
Days of moderate or intense Per 1 unit increase 0.85 (0.74-0.98) 0.02 0.83 (0.68-1.02) 0.08 0.76 (0.63-0.92) <0.01
exercise per week
Alcohol consumption Per 1 unit increase 1.00 (0.97-1.04) 0.87 0.99 (0.93-1.04) 0.59 0.99 (0.96-1.303) 0.76
Days of good night sleep per week Per 1 unit increase 0.95 (0.90-0.99) 0.01 0.76 (0.63-0.93) <0.01 0.71 (0.58-0.87) <0.01
Agree able to maintain healthy diet Vs no 0.60 (0.45-0.80) <0.01 0.60 (0.37-0.97) 0.04 0.52 (0.35-0.79) <0.01

Table 2 - Univariable demographic and lifestyle predictors of burnout, anxiety and depression from Poisson regression with robust error
variance presented as prevalence ratios (PR) with 95% confidence intervals. Abbreviations: Black, Asian and minority ethnic (BAME);
confidence interval (CI); district general hospital (DGH); Less Than Full Time Trainee (LTFT); national training number (NTN); prevalence
ratio (PR); standard deviation (SD); yes (Y)
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