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ABSTRACT
Objective  Despite concern regarding high rates of mental 
illness and suicide amongst the medical profession, the 
link between working hours and doctors’ mental health 
remains unclear. This study examines the relationship 
between average weekly working hours and junior doctors’ 
(JDs’) mental health in Australia.
Design and participants  A randomly selected sample 
of 42 942 Australian doctors were invited to take part in 
an anonymous Beyondblue National Mental Health Survey 
in 2013, of whom 12 252 doctors provided valid data 
(response rate approximately 27%). The sample of interest 
comprised 2706 full-time graduate medical trainees 
in various specialties, at either intern, prevocational or 
vocational training stage. Consultants and retired doctors 
were excluded.
Outcome measures  Main outcomes of interest were 
caseness of common mental disorder (CMD) (assessed 
using a cut-off of 4 as a threshold on total General Health 
Questionnaire-28 score), presence of suicidal ideation (SI) 
(assessed with a single item) and average weekly working 
hours. Logistic regression modelling was used to account 
for the impact of age, gender, stage of training, location 
of work, specialty, marital status and whether JDs had 
trained outside Australia.
Results  JDs reported working an average of 50.1 hours 
per week (SD=13.4). JDs who worked over 55 hours 
a week were more than twice as likely to report CMD 
(adjusted OR=2.05; 95% CI 1.62 to 2.59, p<0.001) and 
SI (adjusted OR=2.00; 95% CI 1.42 to 2.81, p<0.001) 
compared to those working 40–44 hours per week.
Conclusions  Our results show that around one in four 
JDs are currently working hours that are associated 
with a doubling of their risk of common mental health 
problems and SI. These findings suggest that management 
of working hours represents an important focus for 
workplaces to improve the mental health of medical 
trainees.

Introduction
For many years, it had been assumed that 
long working hours were an inevitable part 
of a career in medicine. However, increasing 
concern about the potential mental health 

impacts of extended working hours and 
performance issues associated with fatigue 
have caused many countries to reconsider 
the hours that doctors are allowed to work. 
Long working hours has been identified as a 
risk factor for mental ill-health in the general 
population,1 for example, working 11 hours 
a day has been found to predict new-onset 
depression in healthy employees.2 Similarly, 
working 55 hours in total per week has been 
found to be a risk factor for development of 
anxiety and depressive symptoms.3 However, 
results have been mixed in general workers4 
and in doctors,5 and there has been some 
suggestion of gender differences4 6 which 
require further investigation. The evidence 
for what role working hours plays in under-
standing doctors’ mental ill-health is limited 
and inconsistent.7 8 Within medicine there has 
often been an assumption that working long 
hours is an essential part of the job, especially 

Strengths and limitations of this study

►► Existing evidence on working hours and doctors 
mental health is limited, and the relationship be-
tween weekly working hours and common mental 
disorders and suicide among junior doctors (JDs) 
remains unclear.

►► Limitations of the study include its use of self-
reported data and low response rate. The use of 
cross-sectional data means that neither causation 
nor reverse causation can be determined.

►► To our knowledge, this is the first study to investigate 
the association between clinical indicators of mental 
health and weekly working hours in Australian med-
ical trainees.

►► This study adds value to the existing evidence by 
presenting findings from an under-researched group 
and highlights the importance of long working hours 
in the mental health of JDs.
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during specialist training. Indeed, at times there has been 
a suggestion that any attempts to reduce or restrict junior 
doctors’ (JDs’) working hours would limit their training 
opportunities. Given this established culture around the 
importance of long working hours, it remains unclear if 
the evidence from the general working population on the 
impact of working hours on mental health are relevant 
for doctors.

In recent years, many countries have legislated specific 
work-hour restrictions for JDs,9 such as the 48 hours 
maximum workweek introduced under the European 
Working Time Directive in Europe in 200010 and an 
80 hours workweek for all US residents, among other 
restrictions, instituted by the Accreditation Council 
for Graduate Medical Education in July 2011.11 These 
reductions in JDs working hours has been accompanied 
by ongoing debate about the consequences on patient 
care10 12 and on the quality of training.13 14 In contrast, in 
Australia trainee working hours are not restricted in legis-
lation, but are instead determined by negotiated regional 
employment contracts that operate under different 
employment award conditions in each state.15 The level 
to which these regulated contracted hours are enforced 
across each hospital is a separate issue, yet the Australian 
Medical Association’s voluntary National Code of Prac-
tice (2016) guidelines recommends 50 hours a week as a 
threshold for ‘unsafe’ hours.16 17 Despite this, to date there 
is no nationally specified maximum working hour limit 
in Australia. Within this context, JDs in Australia work a 
wide range of hours under a variety of roster and shift 
structures15 with the majority comprising a 76–80 hours 
working fortnight and an 8-hour break between shifts.18 
As a result, data from Australia are able to provide a 
unique insight into the relationship between a spectrum 
of working hours and the mental health of doctors. This 
study aimed to examine the relationship between average 
weekly working hours, common mental disorder (CMD) 
and suicidal ideation (SI) among JDs.

Method
Sampling strategy
Between February and April 2013, from a randomly 
selected sample of 42 942 Australian doctors, 12 252 
doctors elected to complete the Beyond Blue National 
Mental Health Survey of Doctors and Medical Students 
(response rate of approximately 27%).19 Doctors were 
sampled according to their geographical location 
based on the Australian Standard Geographical Classi-
fication developed by the Australian Bureau of Statistics 
(ABS), and correspondence was sent to the sample by 
the Australian Health Practitioner Regulation Agency 
(AHPRA) on behalf of beyondblue. Doctors invited to 
participate in the survey were advised by mail of their 
upcoming receipt of a questionnaire in 2 weeks’ time, at 
which point a mail package was sent to all participants 
containing a hard copy questionnaire, an explanatory 
statement and a reply-paid envelope. Invitation letters 

accompanying the hard copy survey instrument included 
a URL for participants to access an online version of the 
survey instrument. Participants could choose to partic-
ipate in the survey by completing the hard copy ques-
tionnaire and returning it via reply-paid envelope, or by 
completing the online questionnaire accessed through 
a secure URL. A reminder letter was sent after at least 
2 weeks after receipt of the initial survey. Individual 
responses were not tracked and as such, all doctors 
received a reminder letter regardless of whether or not 
they had completed the survey already. Participation in 
the study was completely voluntary and anonymous, and 
participants were assured that their decision to partici-
pate would not affect their registration with AHPRA nor 
would the data collected be provided to AHPRA or the 
Medical Board of Australia.

While medical students and doctors at all levels were 
recruited as part of the overall survey, medical students, 
doctors who had completed training or were retired were 
excluded from this analysis. The population of interest 
for this study were full-time employed JDs, including 
interns, prevocational trainees and vocational trainees 
across all specialty training programmes. Full-time 
working hours was defined using the ABS standard clas-
sification of working 35 hours or more in a usual week.20 
There were 3053 JDs in total, representing 24.9% of the 
overall sample. Of these, 2706 (88.6% of all JDs) were in 
full-time employment and used as the final sample in all 
subsequent analyses.

Patient and public involvement
Patients and public were not involved in the design, 
recruitment or conduct of this study. Results will be 
disseminated via publication in an open access journal.

Variables of interest
Each participant was asked the average hours they worked 
per week in their current role. The two mental health 
outcomes of interest were presence of SI in the past year, 
assessed with a single item, ‘During the last 12 months 
have you had thoughts of taking your own life?’; and case-
ness for CMD assessed by the 28-item General Health 
Questionnaire (GHQ-28).21 Using the binary scoring 
method (0-0-1-1),22 a cut-off of 4 on total GHQ-28 score 
was used as the threshold for CMD, which despite not yet 
being validated as an indicator of psychiatric disorder in 
medical professionals specifically, it has been shown to be 
comparable to clinician-delivered diagnostic assessments 
in the general population21 and has been successfully used 
in previous studies among physicians. Additional demo-
graphic variables measured were gender, age, location 
of primary place of work (metropolitan, rural/regional/
remote), stage of training (intern, prevocational trainee, 
vocational trainee and career medical officer), whether 
they had received their medical degree overseas, marital 
status and area of specialty.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 A

p
ril 29, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 Jan

u
ary 2020. 

10.1136/b
m

jo
p

en
-2019-033525 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


3Petrie K, et al. BMJ Open 2020;10:e033525. doi:10.1136/bmjopen-2019-033525

Open access

Figure 1  Caseness of common mental disorder (CMD) by 
average weekly working hours according to gender (n=2706) 
(interaction test comparing males and females, p>0.9).

Figure 2  Presence of suicidal ideation in the past 12 
months by average weekly working hours according to 
gender (n=2706) (interaction test comparing males and 
females, p>0.5).

Figure 3  Caseness of common mental disorder (CMD) 
in the past 12 months by average weekly working hours 
according to age (n=2706) (interaction test comparing ≥30 
years of age vs 31+ years of age, p>0.9).

Figure 4  Presence of suicidal ideation in the past 12 
months by average weekly working hours according to age 
(n=2706) (interaction test comparing ≥30 years of age vs 31+ 
years of age, p>0.5).

Statistical analyses
All analyses were conducted using IBM SPSS software 
program (V.24). Logistic regression was used to model 
the associations between hours worked per week (entered 
as a continuous variable) and the mental health outcomes 
of CMD and SI. Interaction testing was used to examine 
for any effect modification from either gender or age 
group (up to 30 years of age compared with more than 
30 years). The final adjusted models were adjusted for 
age, gender, stage of training, location of work, specialty, 
marital status and whether they had completed their 
medical degree overseas.

Results
Data were available for 2706 JDs, of whom the majority 
were female (58.5%; n=1583), aged between 26 and 40 
years (72.1%; n=1951) and in a committed relationship 
(71.5%; n=1934). Most JDs worked in hospital settings 
(80.1%; n=2168) with a slight majority enrolled in a 
specialist or vocational training programme (58.9%; 
n=1594). 764 JDs (28.2%) completed their medical 
degree overseas. On average, JDs reported working a 
total of 50.1 hours per week (SD=13.4). A total of 952 JDs 
(36.4%) reported symptom levels indicating likely CMD 
and 12.3% (n=331) had experienced SI in the last 12 
months.

There was strong evidence of a positive relationship 
between the number of hours worked per week by JDs 
and both CMD (p<0.001) and SI (p<0.001). There was 
no evidence that these relationships differed by gender 
or age group (p>0.9 for CMD; p>0.5 for SI) as shown in 
figures 1–4. The associations between hours worked and 
both CMD and SI remained after adjustment for age, 
gender, training stage, location, area of specialty, marital 
status and whether the JD had trained overseas (p<0.001 
for both) (table 1). The adjusted ORs for both CMD and 
SI according to different numbers of hours worked are 
shown in figure  5. Once a JD was working more than 
50 hours per week, their odds of CMD was more than 

double and their odds of SI were increased by more than 
50%. Among JDs working more than 55 hours per week, 
both the odds of CMD and SI were doubled.

Discussion
The results of this study support an association between 
long working hours and significantly higher likelihood of 
CMD and SI among JDs. Once JDs were working more 
than 55 hours a week, there was a doubling of risk for 
both CMD and SI. As a quarter (25.3%) of the sample 
reported working over 55 hours in an average week, these 
results suggest a considerable proportion of JDs may be 
at substantially increased risk of mental health problems 
and SI associated with longer working hours.

The main limitations of this study were its use of self-
reported estimated working hours and cross-sectional 
data, the low response rate and that data was collected 
in 2013. Reported average hours worked are subject to 
recall bias, may deviate from actual hours worked and 
may not include unpaid hours, rostered and unrostered 
overtime, extra time on-call or proportion of night shifts 
across the week. However, an overall average of weekly 
hours provides a simple indicator of JDs’ current working 
hours that can be routinely assessed in a consistent, reli-
able manner. While the observed dose–response rela-
tionship adds weight to there being a direct link between 
working hours and poorer mental health indicators, the 
use of cross-sectional data precludes any conclusions 
about the temporal nature of the relationship and raises 
the prospect of reverse causation. Additionally, the study 
was not able to assess potential longer-term ‘lagged’ 
effects on mental health or examine effects of chronic 
or cumulative exposure to long workweeks or over time, 
although in general, the relationships between job 
stressors and mental health outcomes tends to be quite 
contemporaneous.23

While the threshold for ‘caseness’ on the GHQ-28 has 
not been validated as an indicator of psychiatric disorder 
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Table 1  Associations between average weekly working hours, CMD and suicidal ideation in JDs with unadjusted and 
adjusted estimates for effect size (95% CI) (n=2706)

CMD (n=2706) Suicidal ideation (n=2706)

OR (95% CI) p OR (95% CI) p

Unadjusted model

Hours worked per week 
(continuous)

1.02 (1.01 to 1.02) <0.001 1.02 (1.01 to 1.03) <0.001

Hours worked per week

 � 35–39 hours 0.95 (0.69 to 1.30) 0.732 1.02 (.62 to 1.69) 0.922

 � 40–44 hours Reference group Reference group

 � 45–49 hours 1.37 (1.06 to 1.77) 0.014 1.51 (1.02 to 2.21) 0.035

 � 50–54 hours 2.05 (1.62 to 2.59) <0.001 1.77 (1.23 to 2.52) 0.002

 � 55+ hours 2.05 (1.63 to 2.57) <0.001 2.19 (1.57 to 3.05) <0.001

Adjusted model*

Hours worked per week 
(continuous)

1.02 (1.01 to 1.02) <0.001 1.02 (1.00 to 1.02) <0.001

Hours worked per week

 � 35–39 hours 0.997 (0.72 to 1.38) 0.984 1.24 (0.74 to 2.07) 0.419

 � 40–44 hours Reference group Reference group

 � 45–49 hours 1.32 (1.02 to 1.70) 0.037 1.40 (0.95 to 2.06) 0.091

 � 50–54 hours 2.04 (1.60 to 2.59) <0.001 1.58 (1.10 to 2.27) 0.014

 � 55+ hours 2.05 (1.62 to 2.59) <0.001 2.00 (1.42 to 2.81) <0.001

*NB: analyses adjusted for age (continuous), gender, stage of training, location, area of specialty, marital status and whether medical degree 
was completed overseas. Reference group was 40–44 hours.
CMD, likely case of common mental disorder, assessed by the GHQ-28;SI, Positive response indicating suicidal ideation in the last year, 
assessed by a single item.

Figure 5  Adjusted OR (95% CI) for common mental 
disorder (CMD) and suicidal ideation in junior doctors, by 
average hours worked per week (n=2076). CMD: likely case 
of common mental disorder, assessed by the GHQ-28. 
*NB: analyses adjusting for age (continuous), gender, stage 
of training, location, area of specialty, marital status and 
whether medical degree was completed overseas. Reference 
group was 40–44 hours.

in doctors, it has been widely validated in English and 
non-English speaking countries,24 in healthy workers25 
and primary care samples, including an Australian 
community sample.26 The GHQ demonstrates good clin-
ical validity in relation to diagnosed mental disorders, 
especially depression and anxiety27 28 and the threshold 

used in this study has demonstrated 100% specificity and 
over 80% sensitivity, providing the lowest rate of misclas-
sification.29 The GHQ has been used in previous surveys 
of medical professionals but reaching caseness on this 
type of self-report scale is not the equivalent of a clinical 
diagnosis. Future studies should use diagnostic instru-
ments to confirm present results. While the low response 
rate is a limitation, it is not unexpected, with response 
rates of a similar magnitude commonly seen in samples 
of doctors across a number of countries. However, the 
risk of response bias remains and may have had an 
impact on the associations reported in this study. Finally, 
the collection of data occurred in 2013 and as such, may 
not reflect the current working hours and regulatory 
situation. However, the average hours worked per week 
reported by this sample (50.1 hours) are very similar 
to the average of 52.5 total hours per week worked by 
doctors in 2016 reported by the Australian Medical 
Association’s national audit,30 suggesting that working 
patterns are broadly representative of those seen in the 
current context. To our knowledge, this was the largest 
and most recent national data available to date that exam-
ined the outcomes of interest to this particular study. We 
would also note that our main aim was to describe the 
relationship between working hours and mental health 
outcomes, not the prevalence of different working hours, 
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and that such associations tend to be relatively stable 
over time.

Previous findings of general population working 
groups have demonstrated different types of relationships 
between health outcomes and increasing working hours, 
with some studies finding a U-shaped curve while others 
indicate no relationship until a certain tipping point or 
threshold is reached.1 31 32 It was for this reason that we 
modelled the relationship in a variety of different ways. 
Overall, our analysis suggest modelling a linear relation-
ship seemed a reasonable, but not perfect, compromise, 
with increasing mental health problems at the number of 
hours worked increased. These results are consistent with 
some previous findings in physicians8 33 and the general 
population1 3 demonstrating an association between long 
weekly working hours and fatigue, reduced well-being 
and poor mental health. Our findings are also in line with 
longitudinal surveys that have demonstrated a relation-
ship between adverse working conditions, including work 
arrangements and poorer self-rated health among Austra-
lian doctors.34 However, to the best of our knowledge this 
is the first time the relationship between working hours 
and these two important mental health outcomes has 
been defined in a group of JDs.

Previous international literature has acknowledged the 
complexity of doctors’ working environments, and the 
interplay between workplace variables and their levels 
of stress and mental well-being. While weekly working 
hours provide a simple quantitative measure of overall 
time at work, there are a number of issues that need to be 
considered in interpreting these findings, many of which 
are well noted by existing literature.35 36 Working hours 
and perceived stress, job demands and job satisfaction 
are related.37 For example, a stressed doctor may remain 
at work longer because they are less efficient and need 
more time to complete tasks, or may perceive that this 
is needed. The role of psychosocial factors in employee 
well-being38 and doctors stress levels is clearly established, 
and so needs to be addressed alongside working hours to 
ensure that these hours are spent in a supportive environ-
ment conducive to mental well-being. Family responsibili-
ties, conflict and imbalance between work and home life, 
and stress associated with this both within and outside 
the work environment may be caused by long working 
hours, or may result in long work hours, and these rela-
tionships cannot be explicated with a measure of weekly 
hours. Related factors such as sleep and fatigue have 
also been associated with compromised mental health in 
general population and doctors,39–41 and may be poten-
tial confounders not assessed by this study.42 43

The results of this study provide clear evidence of a 
strong association between poor mental health outcomes 
and working 50 or more hours a week among JDs, 
suggesting that there may be mental health risks associ-
ated with excessive working hours in this group. Doctors’ 
mental health is a complex, multicausal issue shaped by 
individual, workplace, and organisational level factors, 
including broader systemic issues such as regulatory 

practices, meaning hours worked are likely to be only 
one of a range of workplace factors likely to play a role in 
JDs’ mental health.44 However, working hours are a modi-
fiable workplace risk factor that needs to be addressed 
as one part of multilevel interventions, where individual, 
team and organisational-level strategies are implemented 
in tandem. This is in line with recent literature that recog-
nises the importance of providing both individual and 
organisational or structural solutions to create a mentally 
healthy workplace.45 46

However, caution is needed in how health systems 
respond to this finding to ensure a considered multilevel 
approach is taken by organisations and policy makers. 
Simply putting in place legislation to restrict JDs’ working 
hours may not be effective in attenuating this risk, partic-
ularly if such interventions result in increased workload 
during shifts or simply lead to an increase in unpaid, 
unrostered overtime. The potential for organisational-
level interventions in a healthcare context has been high-
lighted by previous reviews of controlled interventions 
to reduce burnout among physicians47 48 and healthcare 
workers,49 which suggested that rescheduling of work 
hours, reducing workloads and modifying local working 
conditions can lead to modest reductions in burnout and 
work-related stress. Efforts to address rostering need to be 
delivered alongside strategies that address team dynamics 
and workplace efficiency,50 so that a reduction in working 
hours does not occur at the expense of the quality of JDs’ 
training and supportive work environment. Ideally, the 
optimal solution would include increasing the efficiency 
of the work environment to reduce the workload of JDs, 
implementing kinder rostering and work practices as well 
as ensuring adequate staffing to reduce total hours per 
JD.

Future studies will need to consider other factors in 
addition to the actual number of hours worked, such 
as the workload over this time and the related issues of 
time pressure, work-life conflict, shift work and roster 
scheduling, and sleep deprivation. Workplaces could 
investigate measures to improve workplace efficiency 
within healthy working hours such as appropriate clinical 
task allocation within teams (eg, encourage nurses and 
clerks to do non-doctor required tasks). Importantly, such 
measures should be implemented with appropriate atten-
tion to resourcing of the healthcare system and the need 
to maintain high-quality patient care and safety. These 
findings indicate that management of working hours are 
likely to represent an important strategy to help improve 
JDs’ mental health.
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