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Abstract

Background: Doctors-in-training report elevated rates of mental disorders and high

levels of stress. Whilst a number of work-related sources of stress have been identified

in the medical profession, it remains unclear as to the relative importance of workplace

stressors for mental ill-health in junior doctors.

Aims: To examine workplace stressors reported by junior doctors and identify variables

associated with adverse mental health outcomes.

Methods: Cross-sectional analysis of national 2013 survey of Australian doctors focus-

sing on junior medical officers (N = 3053; 24.9% of total sample). Primary outcomes

were caseness of common mental disorder (CMD) and suicidal ideation in the past year.

Results: Perceived level of conflict between study/career and family/personal responsi-

bility (OR = 3.76, 95% CI: 2.61–5.43; P < 0.01) and sleep deprivation (OR = 2.19, 95%

CI: 1.46–3.28; P < 0.01) were significantly associated with CMD, while perceived level

of conflict between study/career and family/personal responsibility (OR = 3.13, 95%

CI: 1.78–5.50; P < 0.01) and bullying (OR = 2.92, 95% CI: 1.42–6.03; P < 0.01) were

most strongly associated with suicidal ideation in adjusted models.

Conclusion: This study identifies modifiable workplace variables that are influential in

junior doctors’ mental health, and in doing so, provides meaningful evidence-informed

targets for future interventions to prevent suicide and mental disorder in this

population.

Introduction

Internationally, doctors report substantial rates of mental

health problems, including depression,1 anxiety,2 burn-

out and suicide.3 Doctors’ mental ill-health has consider-

able negative impacts, not only for the individual, but for

the quality of patient care and the healthcare system.4

Of particular concern are the elevated rates of mental

disorders and suicide seen among doctors early in their

career,5 especially in the first few years of post-

registration training.1 A recent review of longitudinal

studies showed a significant increase of 15.8% in depres-

sive symptoms among junior doctors within a year of

beginning residency.1 In the UK, one-quarter of sur-

veyed junior doctors working in the National Health Ser-

vice (NHS) reported that their mental health is often

adversely affected by their job.6 Elevated rates of suicidal

ideation are also reported in medical students and junior

doctors7,8 with prospective data demonstrating a marked

increase in suicidal ideation after the start of residency.9

To date, a substantial body of literature has identified

a range of potential sources of stress experienced by doc-

tors. Long working hours, shift work, insecurity regard-

ing career progression, excessive workload, high job
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demands, fatigue, work−life imbalance and bullying

have been suggested as important in understanding doc-

tors’ mental health.5,10–12 Gender has also been identi-

fied by some studies as a moderator of the relationship

between workplace stressors and mental health in physi-

cians. While such studies are informative, there is a cen-

tral problem in that they generate a long list of potential

variables associated with mental health problems in doc-

tors, yet it remains unclear which factors are the most

important in determining junior doctors’ mental health.

Examination of the relative importance of these factors,

and identification of those that could be modifiable, is

crucial to develop more effective, targeted interventions

for this group.
This study examines data from a national survey of doc-

tors in Australia to establish which work-related factors are
most important for understanding rates of common mental
disorder and suicidal ideation among junior doctors.

Methods

Sampling strategy

This study utilised data collected as part of the 2013
Australian Beyond Blue National Mental Health Survey of
Doctors and Medical Students. A detailed methodology of
the survey has been published previously.13 Briefly, between
February and April 2013, a randomly selected sample of
42 942 doctors was invited to participate in an online or
paper survey assessing mental health and wellbeing. Partici-
pation was voluntary and anonymous, and a total of 12 252
doctors completed the survey (response rate approximately
27%). For the purposes of this study, medical students, and
doctors who had completed training (consultants) or were
retired, were excluded from this analysis. The population of
interest was employed Junior Medical Officers (JMO),
including interns, pre-vocational trainees and vocational
trainees, across all specialities and training programmes. A
total of 3053 JMO representing 24.9% of the available sam-
ple comprised the final sample used for analyses. The recruit-
ment and data collection in the original survey was
approved by Monash University Human Research Ethics
Office and Committee (CF12/2295–2 012 001 228). This
study has been approved by University of New South Wales
Human Research Ethics Office (HC190896).

Measures

Demographics

Demographic variables of interest were gender (male,
female), age in years, stage of training (intern, pre-
vocational trainee, vocational trainee), number of

children living at home (none vs one or more children),
location of primary place of work (metropolitan vs rural/
regional/remote), location of undergraduate training
(overseas vs in Australia) and estimated average working
hours per week (0–168 h).

Workplace stressors

Each participant was asked the degree to which they had
felt stressed by a list of 23 work-related events. Responses
were provided on a three-point Likert scale ranging from
0 (’not at all stressed’), 1 (’not that stressed’) and 2 (’very
stressed’). Higher scores indicate a greater degree of stress
perceived by the individual in relation to that particular
workplace event. A full list of the 23 workplace stressors
is provided in Figure 1.

Mental health outcomes

Caseness of common mental disorder (CMD) was
assessed using the 28-item General Health Questionnaire
(GHQ-28).14 A cut-off of 4 on the total GHQ-28 score
was used as the threshold, with a score of 5 or above
indicating a likely case of CMD. The binary scoring
method was used (0–0–1-1),14 which is comparable to
clinician-delivered diagnostic assessment.15 The presence
of suicidal ideation (SI) in the past year was assessed
using a single yes/no item asking: ’During the last
12 months, have you had thoughts of taking your own
life?’ where a positive response indicated presence of sui-
cidal thoughts.

Statistical analysis

All analyses were performed using the IBM SPSS and
STATA software programmes (v24). Descriptive statistics
and logistic regression were used to describe the sample
and frequency of stressful work-related events, estimate
prevalence of CMD and SI, and to identify any demo-
graphic variables that were significantly associated with
CMD status and SI. In the subsequent regression ana-
lyses, a dichotomised variable for each stressor was used
(’not at all stressed’ and ’not that stressed’ (0) vs ’very
stressed’ (1)).
A three-step process was used to investigate the associ-

ations between each of the 23 workplace variables and
the mental health outcomes. First, a series of univariate
logistic regression analyses were performed to assess the
relationship of each individual workplace stressor with
CMD status, and with presence of SI. Second, a series of
unadjusted and adjusted logistic regressions were con-
ducted to investigate the associations between each
workplace stressor and each outcome. A set of potential
confounders to account for in the adjusted models was
established a priori in light of existing research, including
age, gender, stage of training, location of primary place
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of work, number of children living at home, and
whether medical training was undertaken overseas.
Third, adjusted backwards stepwise logistic regression
analyses were conducted using Likelihood Ratio method
and excluding variables from the model if P > 0.10. Odds
ratios (OR) and 95% confidence intervals (95% CI) were
calculated as adjusted estimates of effect size. To investi-
gate if relative importance of workplace risk factors dif-
fered according to gender, adjusted backwards stepwise
analyses were re-run separately for male and female
JMO. Finally, to examine the potential importance of
each variable as a target for future interventions, we
computed the population attributable fractions (PAF)
using the punaf command in STATA for CMD and SI.

Results

Data were available for 3053 JMO, of whom more than
half were enrolled in a specialist or vocational training
programme (n = 1883; 61.7%). The majority were
female (n = 1861; 61%), aged between 26 and 30
(n = 1010; 33.1%) or 31 and 40 years of age (n = 1174;
38.5%), and worked largely in hospital (n = 2299;
75.3%) or group-based practice (593; 19.4%) settings.
Most JMO reported being married (n = 1450; 47.5%) or
in a committed relationship (n = 780, 25.5%), and
64.7% reported having no children living at home

(n = 1975; 64.7%). Just over one-quarter of the sample
(28.8%) had undertaken their medical training overseas.

Of the 3053 doctors in training, 35.8% (n = 1054)
reported symptom levels indicative of CMD. Rates of
CMD were significantly higher among younger JMO (P
= 0.012) and females (P < 0.01). In addition, overseas
training (P < 0.01), location (P = 0.03) and number of
children living at home (P = 0.02) were significantly
associated with CMD. 12.4% (n = 378) JMO reported
having experienced SI during the past 12 months, with
overseas training (P < 0.01) and location (P = 0.04) sig-
nificantly associated with this outcome. Supporting
Information Tables S1 and S2 summarise key demo-
graphic characteristics and their associations with CMD
and SI respectively.

Figure 1 shows the work-related events that were
most frequently reported to be perceived as ’very stress-
ful’ by JMO. The work-related events most commonly
described as being very stressful were: (i) conflict
between study/career and family/personal responsibili-
ties; (ii) demands of study and examinations; (iii) fear of
making mistakes; and (iv) making the right decision.

The subjective level of stress reported for each of the
workplace events was significantly positively associated
with CMD caseness (P < 0.01) and with the presence of
suicidal thoughts in the past year among JMO (P
< 0.01). In the adjusted logistic regression model (Table

Figure 1 Frequency of different work-related events being reported as ’very stressful’ by junior medical officers (N = 3053).
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S3), the two workplace variables that had the largest
effect on the likelihood of a JMO displaying case-level
symptoms of CMD were the level of conflict between
study/career and family/personal responsibility
(OR = 7.04, 95% CI: 5.32–10.04; P < 0.001) and sleep
deprivation (OR = 5.14, 95% CI: 3.65–7.23; P < 0.01).
Difficult relations with senior colleagues, responsibility at
work, and long work hours also demonstrated pro-
nounced positive associations with CMD among JMO.
Conflict between study/career and family/personal
responsibility (OR = 4.64, 95% CI: 2.75–7.81; P < 0.01),
bullying (OR = 3.69, 95% CI:1.99–6.84, P < 0.01) and
fear of litigation (OR = 3.21, 95%CI: 1.79–5.75; P

< 0.01)were most strongly associated with presence of SI
in JMO over the past 12 months (Table S4).
Tables 1 and 2 outline the risk factors identified in the

final adjusted backwards logistic regression model and
their associated estimated OR, 95% CI and PAF, for
CMD and SI respectively. On the basis of the final
adjusted multivariate model, PAF for CMD and SI were
estimated. Assuming causality and a lack of residual con-
founding, these results suggest 36% of new cases of
CMD in JMO could be prevented through the elimina-
tion of conflict between the demands of study/career
and family/personal responsibility (PAF = 0.36, 95% CI:
0.25–0.45; P < 0.001) and 10% of new CMD cases could
be prevented if the stress of study and exams (PAF = 0.10,
95% CI: 0.21–0.35; P < 0.001) was removed. Assuming
causality and a lack of residual confounding, the PAF
suggest that 47% of cases of SI in JMO (PAF = 0.47;
95% CI: 0.25–0.63) could be prevented through the
elimination of conflict between the demands of study/
career and family/personal responsibility, and 14% of
instances of SI could be prevented by the elimination of
stress associated with finances and debt (PAF = 0.14;
95% CI: 0.001–0.26).
Backwards stepwise regression models were repeated

for male and female JMO separately in relation to

CMD (Table S5) and SI (Table S6). In general, similar
sets of work-related variables emerged as important for
both genders in relation to both mental health
outcomes.

Discussion

This is the first study to examine the relative importance
of a range of work-related variables for understanding
the risk of CMD and SI among junior doctors using
national-level data. Importantly, this study identified
several work-related factors that contribute to the risk
for CMD and/or SI in junior doctors. These results pin-
point modifiable variables that emerge as risk factors for
adverse mental health outcomes in junior doctors and
identify the potential for improvements at a population-
level.
Overall, the results attest to the multifactorial nature of

doctors’ mental health. The findings highlight that indi-

vidual, team-level and organisation-level variables all

influence junior doctors’ wellbeing and suggest that a

single-level approach will not be sufficient to address this

complexity. This is consistent with recent models of work-

place mental health,16 which advocate for a multiple-

level approach, and with the medical community’s call

for the adoption of a wholistic multi-level approach to

doctors’ wellbeing across the entire career.17 A systematic

review and meta-analysis of controlled trials to reduce

mental illness in doctors18 identified no trials of

organisational-level interventions that assessed symptoms

of CMD in physicians, despite evidence for the benefits of

organisational interventions for other measures of employee

wellness burnout.19 Both organisational and individual

strategies warrant further research in trials to address

mental illness and suicide in junior doctors. For instance,

Cognitive Behavioral Therapy and mindfulness interven-

tions have demonstrated positive outcomes for perceived

Table 1 Work-related risk factors for CMD among JMO with adjusted estimates for effect size (OR; 95% CI) using backwards stepwise regression and
their population attributable fractions (PAF) in the final model† (N = 997)

Adjusted‡ OR (95% CI) P-value PAF (95% CI)

Conflict between study/career and family/personal
responsibility

3.76 (2.61–5.43)** <0.001 0.36 (0.25–0.45)

Difficult relations with senior colleagues 2.74 (1.65–4.57)** <0.001 0.05 (0.02–0.08)
Sleep deprivation 2.19 (1.46–3.28)** <0.001 0.09 (0.04–0.14)
Demands of study and examinations 1.62 (1.14–2.30)** 0.007 0.10 (0.02–0.17)
Finances and debt 1.68 (1.14–2.49)* 0.01 0.05 (0.01–0.10)
Long work hours 1.58 (1.07–2.33)* 0.02 0.06 (0.01–0.11)
Fear of making mistakes 1.43 (0.98–2.08) 0.06 0.05 (−0.005–0.09)

†Dependent variable: Likely case of common mental disorder, as defined by a total score of 5 or above on the GHQ-28.‡Adjusting for age, gender, loca-
tion (metropolitan vs rural/regional/remote), stage of training, number of children living at home (none vs one or more) and whether training was undertaken
overseas (yes vs no).* Significant at P < 0.05. **Significant at P < 0.001. CI, confidence interval; OR, odds ratio; PAF, population attributable fractions.
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stress and mental ill-health in doctors18,20 and our results

suggest these could be utilised in junior doctors.
The findings suggest that stress associated with conflict

between career and personal responsibility may be one
of the most important factors to target at a population
level as it demonstrated the largest PAF in the final
adjusted models. This is similar to the concept of work-
life balance, a common stressor reported by doctors
worldwide.21-23 Poor work-life balance and high levels
of occupational stress have been associated with adverse
mental and physical health outcomes such as burnout11

and poorer self-rated health24 in cross-sectional studies
of doctors. Prospective studies suggest poor working con-
ditions and psychosocial work stressors have a detrimen-
tal effect on the future health of doctors.24,25

What is unique here is that the current study identifies
the association between work/life conflict and poorer
mental health in junior doctors at the beginning of their
career, suggesting that this struggle begins early and is
ongoing. Conversely, this also suggests that if equipped
with skills early on, and crucially, if embedded within a
work system and training environment that allows for
healthier work−life balance, junior doctors may be able
to manage these conflicts effectively throughout their
career. Measures promoting healthy work-study-life bal-
ance for junior doctors need to be considered by work-
places and medical colleges, including appropriate
staffing and rostering practices, regulating healthy work
hours and protected study time within rosters.5 Simi-
larly, sleep deprivation was highlighted as a risk factor
for CMD and may be aided by improving shift schedul-
ing and protecting time off-duty, strategies that have
demonstrated reductions in occupational stress in
healthcare workers.26

Difficult relations with senior colleagues were associ-
ated with CMD among junior doctors, consistent with
research showing inadequate peer and supervisor

support is associated with poor mental health in physi-
cians.27 An unsupportive work environment has been
prospectively associated with later psychiatric symptoms
in general workers and physicians.28 Further, bullying
was associated with SI in this study, highlighting the
need for team-based strategies to prevent bullying at all
levels of seniority, and for provision of adequate support
for both individuals who have personally experienced
bullying, and for colleagues who may have been vicari-
ously impacted by such incidents, given that the detri-
mental impact of workplace aggression has been
demonstrated in the wider team.29,30 More generally,
the degree of social support in a workplace has been
established as critical for employee wellbeing and
stress,31 a relationship also identified here in junior
doctors.

This study has some limitations. First, multicollinearity
between work-related variables may mean the effect
sizes in the adjusted models are underestimations of the
true effect. Second, the stressors assessed in the study
are subjective and open to differences in interpretation.
The use of cross-sectional data limits conclusion around
causality. There is potential for reverse causation and
residual confounding, which may have affected effect
size estimates. Prospective studies assessing cohorts of
junior doctors throughout postgraduate training to assess
effects of workplace stressors over time, and to evaluate
whether the current findings hold in relation to risk of
future mental health outcomes and suicidality, are
needed. Other unexamined factors may also contribute
to the risk for CMD symptoms and SI that were not
assessed in the survey. While the set of 23 variables
assessed by the original survey is not an exhaustive list
of stressors experienced by junior doctors, the survey
included variables identified in previous literature as
important to doctors’ mental health. The survey did not
ask participants to report on frequency of occurrence.

Table 2 Work-related risk factors for SI among JMO with adjusted estimates for effect size (OR; 95% CI) using backwards stepwise regression (likeli-
hood ratio method of entry), and their population attributable fractions (PAF) in the final model† (N = 1035)

Adjusted‡ OR (95% CI) P-value PAF (95% CI)

Conflict between study/career and family/personal
responsibility

3.13 (1.78–5.50)** <0.01 0.47 (0.25–0.63)

Bullying 2.92 (1.42–6.03)** <0.01 0.10 (0.02–0.16)
Litigation fears 2.13 (1.14–4.00)* 0.02 0.08 (−0.001–0.15)
Finances and debt 1.76 (1.07–2.90)* 0.03 0.14 (0.001–0.26)
Sleep deprivation 1.56 (0.93–2.60) 0.09 0.11 (−0.03–0.24)
Racism 0.27 (0.06–1.13) 0.08 −0.05 (−0.10 - -0.008)

†SI: Suicidal ideation in the past 12 months, indicated by a positive response to a single item.‡Adjusting for age, gender, location (metropolitan vs
rural/regional/remote), stage of training, number of children living at home (none vs one or more) and whether training was undertaken overseas (yes
vs no). * Significant at P < 0.05. **Significant at P < 0.001. CI, confidence interval; OR, odds ratio; PAF, population attributable fractions.
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The results may not be generalisable to other countries
or timepoints and were collected in 2013. This study
uses the most recent national dataset assessing doctors’
mental health to our knowledge, and adds to the limited
literature on Australian samples.

Conclusion

The study identifies key modifiable work-related factors
that are significantly associated with CMD and SI among
junior doctors. These results can inform the development
of targeted interventions to reduce mental illness and
suicide among this population. In particular, the findings
suggest that reducing stress associated with the work-

study-life conflict, and addressing relations with senior
colleagues, bullying and sleep deprivation must be given
priority in future research. There is a pressing need to
evaluate interventions to improve the mental health of
junior doctors. This study hopes to stimulate and inform
such efforts.
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