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ABSTRACT
Objectives  To summarise evidence on intrawork breaks 
and their associated effect on doctors’ well-being and/or 
performance at work.
Design  Systematic review following Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 2020 
statement guidelines
Data sources  Embase, PubMed, Web of Science (Core 
Collection) and PsychINFO were systematically searched 
on 6 June 2021.
Eligibility criteria  No restrictions were placed on 
language, study design or date of publication.
Data extraction and analysis  Methodological quality 
was appraised using Cochrane’s Risk of Bias (ROB-2), 
Cochrane’s Risk of Bias in Non-randomised Studies 
(ROBINS-I), and the Johanna Briggs Institute (JBI) 
checklists for cross-sectional, cohort and qualitative 
studies. Quantitative synthesis was not undertaken due to 
substantial heterogeneity of design and outcomes. Results 
are presented narratively.
Results  Database searches returned 10 557 results 
and searches of other sources returned two additional 
records. Thirty-two papers were included in the systematic 
review, comprised of 29 unique studies, participants 
and topics and 3 follow-up studies. A variety of well-
being and performance outcome measures were used. 
Overall, findings indicate that intrawork breaks improved 
some measures of well-being and/or work performance. 
However, methodological quality was judged to be low with 
a high risk of bias in most included studies.
Discussion  Using existing evidence, it is not possible 
to conclude with confidence whether intrawork breaks 
improve well-being and/or work performance in doctors. 
There is much inconsistency regarding how breaks are 
defined, measured and the outcomes used to assess 
effectiveness. Future research should seek to: (a) define 
and standardise the measurement of breaks, (b) use valid, 
reliable outcome measures to evaluate their impact on 
well-being and performance and (c) minimise the risk of 
bias in studies where possible.
PROSPERO registration number  CRD42020156924; 
https://www.crd.york.ac.uk/prospero/display_record.php?​
RecordID=156924.

INTRODUCTION
The overwhelming strain placed on 
health professionals across the globe in 
responding to the COVID-19 pandemic is 

well recognised.1 However, this is on the back-
drop of increasing concern about the risk of 
burnout of doctors and the impact this may 
have on patient care.2–8 A report in 2019 by 
the British Medical Association2 suggested 
approximately 80% of UK doctors and doctors 
in training are at high or very high risk of 
burnout. Though figures vary depending 
on choice of outcome measure and health 
system, it is generally acknowledged that rates 
of burnout and psychiatric morbidity among 
doctors are worryingly high.3 Impairment to 
doctors’ well-being negatively affects patient 
care,4 patient outcomes5 and increases the 
chance of medical errors,6 7 notwithstanding 
an association with reduction in clinical hours 
and retention of doctors.8 9 As such, the well-
being of doctors is a concern for many organ-
isations, and recommendations have been 
formulated to address burnout and improve 
doctors’ well-being.10 11 These include the 
necessity to reduce doctor fatigue12 13 and 
many highlight the importance of breaks for 
reducing fatigue, improving patient safety 
and promoting well-being at work.13–15 In 
response to these recommendations and 
campaign efforts (eg, the BMJ’s ‘Give Us a 
Break’ campaign16) in the UK, investments 
have been made to improve rest facilities.17

What constitutes a ‘break’ within the 
work context is a wide and variably defined 
construct, including: holidays and annual 
leave, career breaks as well as the temporary 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ No limits were placed on design, location, language 
or date of publication to ensure a comprehensive 
review of the subject area.

	⇒ Review complies with Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses 2020 
statement and was prospectively registered on the 
International Prospective Register of Systematic 
Reviews (PROSPERO) before commencement.

	⇒ As meta-analysis was not possible, data are qualita-
tively synthesised.
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reprieve taken within a given shift at work (intrawork 
breaks). A systematic review of the impact of intrawork 
breaks in industrial settings showed that intrawork breaks 
in that context maintained performance and helped 
mitigate fatigue and accident risk.18 However, it remains 
unclear whether intrawork breaks improve doctors’ well-
being and performance as, to our knowledge, no review 
has been conducted on break-taking literature in this 
population. This systematic review seeks to specifically 
understand the impact of intrawork breaks on doctors’ 
well-being and/or their performance at work.

METHOD
This systematic review was conducted and reported 
according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses 2020 statement. The protocol 
was preregistered with the International Prospective 
Register of Systematic Reviews (PROSPERO).19

Patient and public involvement
This systematic review is part of a PhD thesis undertaken 
in the Centre for Workforce Wellbeing at the University 
of Southampton. As part of that process, there was signif-
icant engagement with junior doctors, consultants and 
patients about the priorities for doctors’ well-being and 
outcome measurement.

Eligibility criteria
The review included any empirical studies investigating 
the impact of intrawork breaks on doctors’ well-being 
and/or performance.

In the absence of an established definition of an intra-
work break, we developed an operational one as follows: 
A cessation of work tasks for a period of up to an hour 
during a given shift, allowing the individual to tempo-
rarily remove themselves from the workspace, physically 
and/or mentally. An hour period was chosen, as this is 
typically the maximum duration of lunch breaks in other 
industries and, for sleep-related break interventions, this 
would differentiate shorter naps from the equivalent of 
overnight sleep.

Break ‘interventions’ could include opportunities to 
rest, mandating breaks, increased frequency of breaks, 
increased break duration, varied timing of breaks or 
break activities (eg, yoga, exercise).

Where the study design necessitated a comparator, this 
could include usual practice, missed work breaks, less 
frequent breaks, shorter break durations or other break 
activities.

We included any empirical study design or investiga-
tion, undertaken primarily in qualified medical doctors 
(doctors comprising at least 50% of the sample). Some 
papers might refer to junior doctors as ‘trainees’. Despite 
being fully qualified, this is a common term for doctors 
who are not yet consultants.

No restriction was placed on study design (quantitative 
or qualitative), language, location or date of publication.

Studies were excluded if:
1.	 The break under investigation occurred outside of 

work hours.
2.	 The break under investigation included a work-based 

activity (eg, reflective practice or administration).
3.	 Qualified doctors did not constitute the majority of the 

sample.
4.	 The design was not empirical (eg, opinion pieces, re-

views, theoretical modelling).
5.	 The break duration was longer than an hour.

The primary outcome of the systematic review was the 
measured effect(s) of break taking on doctors’ well-being 
or work performance.

Search strategy
We searched, until 6 June 2021, Embase, PubMed, Web 
of Science (Core Collection) and PsycINFO databases, 
using Health Sciences Descriptors and Medical Subject 
Headings. Bramer et al.20 estimate that this combination 
should ensure at least 83% coverage of available litera-
ture, though this figure is likely to be higher due to 
PsycINFO being a comparatively more relevant database 
in this subject area than those included in their calcu-
lation. Reference lists of key research papers or reviews 
were also searched for additional papers not retrieved by 
the search strategy.

The search comprised three blocks of terms and their 
synonyms relating to: (1) medical doctors, (2) intra-
work breaks and (3) an outcome measure of well-being 
(eg, burnout, stress, anxiety, fatigue, sleep) and/or 
work performance (eg, errors, job performance indica-
tors, quality of care, staff absence). Syntactic variations 
were adapted for each database. See online supple-
mental material 1 for the search strategy used for each 
database.

‘Well-being’ and ‘work performance’ are broad 
constructs that lack a single definition. As we aimed to be 
as broad as possible in this search, capturing the breadth 
of research in the field, we wished to encompass as many 
working definitions of these constructs as possible through 
a comprehensive list of search terms. Well-being outcomes 
referred to any measures of, or related to, mental health, 
physical health and quality of life. Work performance 
included any measures of, or related to, clinicians’ ability 
to carry out their duties, such as errors, adverse events, 
appraisals, patient feedback, quality of care, revalidation, 
ability to meet targets and so forth. Outcomes relating to 
well-being and work performance also often overlap (eg, 
sickness absence, perceived stress); therefore, it was not 
our intention to divide the two constructs but rather to 
be inclusive of any papers investigating either, or both, 
outcomes. We referred to research papers in the fields of 
occupational well-being and job performance to gather 
the extensive list of terms and a subject librarian was 
consulted throughout to ensure the comprehensiveness 
of the search.

https://dx.doi.org/10.1136/bmjopen-2022-062469
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Study selection
Search results were imported into EndNote X9 software 
and duplicates were automatically and manually removed. 
Each study title and/or abstract was assessed by two inde-
pendent assessors against the inclusion criteria, with an 
agreement rate of 98.2%. If disagreements occurred 
between assessors, consensus was achieved through arbi-
tration by a third senior author. Where abstracts indicated 
potential relevance to the review, corresponding full-text 
papers were screened for inclusion. If full-text articles 
were not available in accessible databases, through inter-
library loan, and/or relevant information was not fully 
explained in the text, authors were contacted for relevant 
data via e-mail (at least twice). If corresponding peer-
reviewed reports were not available, even after request 
to the corresponding author, conference abstracts were 
assessed and those with sufficient information for data 
extraction were included.

Data extraction and analysis
We extracted: first author; year of publication; partici-
pant demographics (training level/seniority, specialty/
department, gender); location; sample size; study design; 

definition/type of break; interventions/activities under 
investigation (and any comparators); evaluated outcome 
measurements and associated results. If reported, data 
extraction also included break prevalence, timing and 
duration of breaks and hindrances or facilitators to break 
taking. Data extraction for each study was completed by 
the primary author using a standardised table, and all 
data extraction was verified by a second, senior author 
throughout the extraction process.

Data were tabulated for cross-comparison and descrip-
tive analysis. The outcomes of included studies were 
described according to whether they improve, reduce 
or have no effect on well-being and/or job performance 
outcome measures. Due to the substantial variability in 
study methods, populations and outcome measures used, 
no meta-analysis was conducted on the data.

Quality appraisals
An assessment of the risk of bias was made by two reviewers 
independently using the Cochrane risk of bias tool for 
randomised control trials (ROB-2).21 The Cochrane’s Risk 
of Bias in Non-randomised Studies (ROBINS-I) tool22 was 
used to assess non-randomised studies of interventions. 

Figure 1  PRISMA flow diagram of studies included in the review. PRISMA, Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis. Based on: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.
pmed1000097.
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Both Cochrane tools allow for an overall risk of bias 
assessment (ROB-2: low risk of bias, some concerns, high 
risk of bias; ROBINS-I: low, moderate, serious or critical 
risk of bias or no information).

For other experimental designs, risk of bias assessment 
was completed using the relevant Joanna Briggs Institute 
(JBI) checklists23 for cross-sectional, cohort and qualita-
tive studies. Each question is answered with ‘yes’, ‘no’, 
‘unclear’ or ‘not applicable’. The JBI checklists do not 
provide an overall risk of bias score, however, to allow for 
intrastudy and cross-study comparison, we have indicated 
the frequency (%) of possible ‘yes’ answers within each 
study and across studies. As JBI checklists contain less 
detail than Cochrane tools, our rationale for JBI ratings is 
given in online supplemental tables 1–3.

Follow-up studies were assessed separately if the design 
and/or participants were dissimilar to the original paper.

RESULTS
Following removal of duplicates, the titles and abstracts 
of 10 557 records were assessed for inclusion in the 
review (see figure  1). Supplementary searches yielded 
two further records. In total, 32 records met criteria for 
inclusion. Three records report follow-up data to original 
papers and as such 29 records contain unique partici-
pants and topics.

See online supplemental table 4 for the summary of 
results.

Records meeting the inclusion criteria ranged in publi-
cation date from the year 2002 to 2021. There was substan-
tial heterogeneity in study design, including randomised 
control/crossover trials (n=7), non-randomised studies of 
interventions (n=7), cross-sectional surveys (n=7), cohort 
(n=4), qualitative (n=6) and mixed-method studies (n=1).

Intervention studies generally comprised relatively 
small sample sizes, ranging from 7 to 56 participants 
(median: 27). Of these, the six randomised control trials 
(RCTs) had sample sizes ranging from 7 to 49 participants 
(median: 37). Survey and cohort studies were moderately 
sized, ranging from 27 to 2805 participants (median: 
294). Qualitative study sample sizes were varied, ranging 
from 5 to 116 participants (median: 25).

The break-related topics of investigation were also 
highly varied. Intervention studies investigated the 
effect of ‘microbreaks’ (particularly in the specialty of 
surgery), naps, yoga or exercise sessions and standard 
30 min breaks. Surveys and cohort studies investigated a 
wide range of break-related topics, including the impact 
of breaks on digital eye strain, reaction time, burnout, 
stress, affect, vehicle and work-related accidents, inappro-
priate prescribing, emotional exhaustion, work−home 
conflict, report errors and healthy eating behaviours. 
Qualitative methods were used to appraise break inter-
ventions as well as to investigate diverse topics such as the 
importance of breaks to new mothers’ ability to continue 
breastfeeding following maternity leave, the potential of 
breaks to improve clinician well-being and fatigue, the Ta
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culture surrounding breaks and clinician opinions on 
them. Mixed-method data investigated the role of breaks 
on ‘sharing ignorance’ (detecting and sharing unknown 
knowledge and learning from failures) and ‘hiding igno-
rance’ (deliberately preventing knowledge sharing).

Well-being and performance outcome measures were 
also dissimilar across studies. Given the substantial 
variability in types of intervention implemented and 
measures of outcome (see online supplemental table 4 
for full details), inherent heterogeneity in the data meant 
that any quantitative synthesis could generate spurious 
findings, and therefore was not undertaken.

Impact of breaks on well-being and performance outcome 
measures
As study design and break types under investigation 
varied markedly, they are described here by topic and 
data type to aid clarity, including quantitative studies of 
standard 30 min breaks,24 25 sleep-related interventions 
(naps),26 27 yoga and mindfulness interventions,28–31 
microbreaks in surgery,32–35 other microbreak interven-
tions,36 37 surveys38–44 and cohort studies.45–48 Qualitative 
data are grouped into qualitative evaluations of interven-
tions49 50 and other qualitative studies,51–54 and a single 
German sequential mixed-method study investigating the 
impact of breaks on opportunities for physicians to share 
(or hide) ignorance55 (see online supplemental table 4).

Quantitative study findings: break interventions
Results for standard 30 min breaks were mixed. A German 
double-blind cross-over trial24 saw no changes to atten-
tion, sleepiness or anxiety measured during the shift, 
while an Australian before/after study25 found breaks 
improved clinicians’ tiredness, fatigue when measured 
at the end of each shift and departmental performance 
(time to see patients, triage and target admission times).

Two sleep-related interventions26 27 conducted in the 
US showed overall improvement to well-being and perfor-
mance during both day and night shifts. Twenty minute 
midday naps in day shifts were associated with improve-
ments in cognitive functioning and attentional failures 
in first year interns,26 while 40 minute naps during night 
shifts showed improvement to reaction times, mood, 
sleepiness and driving performance in emergency depart-
ment (ED) staff.27 However, no significant changes were 
seen in memory and simulations of intravenous tasks.

Studies investigating yoga and mindfulness offered the 
1-hour sessions within work hours.28–31 These studies (two 
before/after28 29 and two RCTs30 31) found overall positive 
improvements to well-being and performance measures 
such as burnout, anxiety, depression, stress, blood pres-
sure, sleep, professional fulfilment, interpersonal disen-
gagement, resilience and mindfulness. However, no 
changes were seen in heart rate,29 subjective sleep scores,28 
sleep disturbances and affect.31 The US study in faculty 
physicians31 found that positive findings of reduced 
burnout, stress, anxiety and depression, and increased 
professional fulfilment, were not sustained at a 2-month Ta
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follow-up; while another in US obstetric trainees29 found 
an overall increase in participants’ weight following the 
implementation of a yoga programme.

To reduce the common musculoskeletal difficulties 
associated with prolonged surgery, the effect of micro-
breaks (breaks of approximately 5 minutes or less) was 
tested in surgeons in Canada, USA and Germany, using 
parallel RCTs,34 randomised crossover trials32 33 and 
before/after study design.35

Results were predominantly positive. Five-minute 
microbreaks every 30 minutes saw improvements to 
musculoskeletal strain, cortisol, attention, concentra-
tion, doctors’ responses to stressful intraoperative events, 
intraoperative and postoperative impairment by fatigue 
and stress—without prolonging the duration of a given 
surgery nor affecting patient outcomes.33 34 However, 
doctors’ approval of this type of scheme depended on 
their preferred way of working.34 Studies also tested 
microbreaks of a shorter duration (20 second pauses every 
20 minutes and 1.5–2 minute breaks every 20–40 minutes), 
and despite the shorter break time, showed predomi-
nantly positive effects.32 35 Twenty-second microbreaks 
showed improvements to physical discomfort, muscular 
fatigue and accuracy,32 while breaks of 1.5–2 minutes 
showed improvement to musculoskeletal pain, physical 
performance and, for some surgeons, mental perfor-
mance, with no or minimal effect on surgery duration, 
difficulty, complexity, distractions, work flow or mental/
physical demands.35 Additionally, the majority of surgeons 
expressed a desire to incorporate this type of shorter 
micropause into their regular routine.35

Other microbreak interventions included a Canadian 
study delivering microfood breaks (six small meals) 
throughout the work day36; and (in France) 5 minute 
mindfulness meditations prior to breaking bad news to 
patients.37 Microfood breaks were found to have posi-
tive effects on speed and accuracy, blood glucose levels, 
fluid intake, urine output and caloric intake though no 
significant reduction in hypoglycaemic nutrition-related 
symptoms.36 Five minute mindfulness meditations had a 
positive effect on performance during a simulated bad 
news consultation; however, it had no significant effect 
on doctors’ stress, confidence or self-perceived or patient-
perceived empathy.37

Quantitative study findings: survey and cohort studies
Cross-sectional surveys investigated various topic areas 
and used a variety of measures to investigate the impact of 
break taking. A survey of radiologists in Saudi Arabia found 
that infrequent break taking was predictive of digital eye 
strain,38 while in the UK,39 doctors reported lack of breaks 
as the most common barrier to healthy eating. Two studies 
(in Egypt and Germany)40 41 found that fewer breaks 
correlated with, or were predictors of, higher stress levels, 
whereas a survey of physicians in private practice42 found 
that break taking negatively correlated with work-home 
conflict and indirectly correlated with emotional exhaus-
tion. However, a small survey of 46 Tunisian anaesthetists Ta
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of varying grades43 found no association between break-
taking behaviours and levels of burnout. The survey of 
German doctors41 also found that while shorter break 
duration was a predictor of work-related accidents, it was 
not a predictor of motor vehicle accident rates.

Additionally, one cross-national survey44 showed break 
duration negatively correlated with doctors’ work stress in 
Sweden but not in Germany.

Cohort studies were prospective and retrospective 
in design and reported on a variety of measures. One 
prospective cohort study in Belgium ED physicians45 
found that greater use of fatigue reduction strategies 
(break activities) were associated with faster reaction times 
but not with levels of burnout. A UK study in trainees46 
found that the lack of breaks during shifts was associated 
with greater negative affect (worry, tiredness, impatience, 
frustration, etc) and less positive affect (competence, 
enjoyment, happiness, etc). A retrospective cohort study 
using secondary analysis of electronic records in the US47 
found that doctors were more likely to inappropriately 
prescribe opioids before than after a break, while another 
in Switzerland48 showed that report errors (as a surrogate 
marker of fatigue) reduced after breaks, though this post-
break effect waned as the week progressed.

Qualitative findings: qualitative appraisals of break 
interventions
Two studies qualitatively appraised interventions. One49 
used individual interviews to follow-up the aforemen-
tioned Canadian microfood break study36 and found 
that lack of time, access to break areas and lack of food 
choices were barriers to adequate nutrition, which in turn 
impacted doctors’ emotional and physical symptoms, 
their ability to work and their interactions with colleagues 
and patients. However, the intervention created greater 
awareness of nutrition in the workplace and prompted 
some doctors to change their habits and eat more 
regularly.

Another small (n=5) qualitative study of an interven-
tion50 used a survey to appraise a weekly 1-hour intrawork 
exercise session in Canadian rheumatology fellows. Partic-
ipants reported that work was a barrier to their desired 
exercise regime and felt that the programme was an 
effective use of time and resources. The majority found 
that the programme increased their confidence, and 
following the programme, the majority were continuing 
to exercise more regularly.

Qualitative findings: other
Other qualitative studies used focus groups and indi-
vidual interviews with doctors, and thematically analysed 
discussions about various break-related topics with a well-
being or performance component.51–54

One (UK) focus group study investigated themes 
regarding breaks as a potential strategy to improve general 
practitioner (GP) well-being.51 GPs described breaks as a 
valuable, desirable opportunity to remove oneself from 
the workplace that is a feasible well-being improvement 
strategy, though shorter coffee breaks were deemed more 
feasible than lunch breaks.

Another focus group study53 investigated US ED 
doctors’ thoughts about the function of breaks. Themes 
included doctors’ need for breaks for cognitive and 
emotional functioning, however, when breaks were taken 
for the benefit of patients or productivity this was more 
acceptable than if they were taken for self-care alone. 
Doctors expressed the view that breaks had the poten-
tial to hinder work (though this had never personally 
been experienced) and that taking them required flexi-
bility and attuned organisational skills. Additionally, any 
culture change around doctors’ break taking was thought 
to require ‘buy-in’ from colleagues and other staff.

A UK focus group study52 investigated the impact of 
Working Time Regulations on the experience of fatigue. 
Themes included fatigue being a threat to doctors’ 
performance (eg, efficiency and skills) and that this 

Table 4  Risk of bias in cross-sectional studies (JBI)

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 % ‘yes’ answers

Al Dandan et al38 Yes Yes No No Yes No Yes Yes 62.5

Hassan et al40 Yes Yes No No No No Yes Yes 50.0

Kalboussi43 Yes Yes Unclear Unclear Yes No Yes Unclear 50.0

Kirkcaldy et al41 Yes Yes Yes Yes Yes Yes Yes Yes 100.0

Nitszche et al42 Yes Yes No No Yes No Yes Yes 62.5

Ohlander et al44 Yes Yes Yes Yes Yes Yes Yes Yes 100.0

Winston et al39 Yes Yes Unclear No Yes No No Yes 50.0

% studies scoring ‘yes’ per question 100.0 100.0 28.6 28.6 85.7 28.6 85.7 85.7

Q1: Were the criteria for inclusion in the sample clearly defined?, Q2: Were the study subjects and the setting described in detail?, Q3: Was 
the exposure measured in a valid and reliable way?, Q4: Were objective, standard criteria used for measurement of the condition?, Q5: Were 
confounding factors identified?, Q6: Were strategies to deal with confounding factors stated?, Q7: Were the outcomes measured in a valid 
and reliable way?, Q8: Was appropriate statistical analysis used?.
JBI, Joanna Briggs Institute.
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worsened with hunger or discomfort caused by missed 
breaks. Participants expressed that fatigue was still expe-
rienced despite the implementation of regulations, that 
rest areas were increasingly being reduced, and that 
senior staff seemed to lack awareness of trainee entitle-
ments to rest.

Finally, an interview study54 with doctors who were also 
new mothers found that while they valued the ability to 
breastfeed, this was dependent on their ability to take 
breaks to express milk.

Mixed-method findings
The only included mixed-method study55 investigated the 
phenomenon of sharing ignorance and hiding ignorance. 
The qualitative component of the study (individual inter-
views) identified breaks as an opportunity to share and 
hide ignorance, while the quantitative survey showed that 
breaks significantly facilitated sharing, but not hiding, 
ignorance.

Quality assessment
The methodological quality of included studies was 
rather low (see tables 1–5). The risk of bias in randomised 
studies ranged from ‘some concerns’ to ‘high’ (see 
table 1), while in quasi-experimental studies ranged from 
‘moderate’ to ‘critical’ (see table  2), with most studies 
being at ‘critical’ risk of bias. This was predominantly 
due to inherent confounding, a lack of comparator or 
control groups, the use of subjective criteria and a lack of 
blinding to intervention status. No randomised or quasi-
experimental studies had prepublished their protocols 
and/or analysis intentions.

Using the relevant JBI checklist, observational studies 
(see table  3) met 62% to 100% of applicable criteria; 
however, many of the questions posed by the checklists 
were not applicable due to the design of these studies 
(two were retrospective) and a lack of control or compar-
ison groups.

Cross-sectional designs (see table 4) met 50%–100% of 
the relevant JBI criteria. In the absence of a standardised, 
objective measure of break taking, it is not surprising 
that only two of seven (28.6%) studies41 44 used standard, 
valid, objective criteria for measurement of break-taking. 
In these studies, break duration was measured in minutes 
where other studies dichotomously asked whether partic-
ipants took breaks at work (‘yes’ or ‘no’) or used a non-
validated Likert-type scale dividing break frequency or 
duration into categories. Additionally, these were the only 
cross-sectional studies that reported appropriate methods 
to deal with confounding, despite most studies identifying 
potential confounders.

Qualitative studies (see table 5) met between 50% and 
90% of the JBI checklist criteria. Only two of the seven 
(28.6%) qualitative studies49 51 reported the cultural or 
theoretical position of the researcher, and one study53 
acknowledged the researcher’s potential influence on 
the data.Ta

b
le

 5
 

R
is

k 
of

 b
ia

s 
in

 q
ua

lit
at

iv
e 

st
ud

ie
s 

(J
B

I)

S
tu

d
y

Q
1

Q
2

Q
3

Q
4

Q
5

Q
6

Q
7

Q
8

Q
9

Q
10

%
 ‘y

es
’ a

ns
w

er
s

H
al

l e
t 

al
51

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
o

Ye
s

Ye
s

Ye
s

90
.0

Le
m

ai
re

 e
t 

al
49

U
nc

le
ar

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
o

Ye
s

Ye
s

Ye
s

80
.0

Lo
ck

ha
rt

 e
t 

al
50

U
nc

le
ar

Ye
s

Ye
s

Ye
s

Ye
s

N
o

U
nc

le
ar

U
nc

le
ar

U
nc

le
ar

Ye
s

50
.0

M
or

ro
w

 e
t 

al
52

U
nc

le
ar

Ye
s

Ye
s

Ye
s

Ye
s

N
o

N
o

Ye
s

Ye
s

Ye
s

70
.0

O
’S

he
a 

et
 a

l53
U

nc
le

ar
Ye

s
Ye

s
Ye

s
Ye

s
N

o
Ye

s
Ye

s
Ye

s
Ye

s
80

.0

W
al

sh
 e

t 
al

54
U

nc
le

ar
Ye

s
Ye

s
Ye

s
Ye

s
N

o
N

o
Ye

s
Ye

s
Ye

s
70

.0

W
ilk

es
m

an
n55

U
nc

le
ar

Ye
s

Ye
s

Ye
s

Ye
s

N
o

N
o

U
nc

le
ar

U
nc

le
ar

Ye
s

50
.0

%
 s

tu
d

ie
s 

sc
or

in
g 

‘y
es

’ p
er

 q
ue

st
io

n
14

.3
10

0.
0

10
0.

0
10

0.
0

10
0.

0
28

.6
14

.3
71

.4
71

.4
10

0.
0

Q
1:

 Is
 t

he
re

 c
on

gr
ui

ty
 b

et
w

ee
n 

th
e 

st
at

ed
 p

hi
lo

so
p

hi
ca

l p
er

sp
ec

tiv
e 

an
d

 t
he

 r
es

ea
rc

h 
m

et
ho

d
ol

og
y?

, Q
2:

 Is
 t

he
re

 c
on

gr
ui

ty
 b

et
w

ee
n 

th
e 

re
se

ar
ch

 m
et

ho
d

ol
og

y 
an

d
 t

he
 r

es
ea

rc
h 

q
ue

st
io

n 
or

 o
b

je
ct

iv
es

?,
 Q

3:
 Is

 t
he

re
 c

on
gr

ui
ty

 b
et

w
ee

n 
th

e 
re

se
ar

ch
 m

et
ho

d
ol

og
y 

an
d

 t
he

 m
et

ho
d

s 
us

ed
 t

o 
co

lle
ct

 d
at

a?
, Q

4:
 Is

 t
he

re
 c

on
gr

ui
ty

 b
et

w
ee

n 
th

e 
re

se
ar

ch
 m

et
ho

d
ol

og
y 

an
d

 t
he

 
re

p
re

se
nt

at
io

n 
an

d
 a

na
ly

si
s 

of
 d

at
a?

, Q
5:

 Is
 t

he
re

 c
on

gr
ui

ty
 b

et
w

ee
n 

th
e 

re
se

ar
ch

 m
et

ho
d

ol
og

y 
an

d
 t

he
 in

te
rp

re
ta

tio
n 

of
 r

es
ul

ts
?,

 Q
6:

 Is
 t

he
re

 a
 s

ta
te

m
en

t 
lo

ca
tin

g 
th

e 
re

se
ar

ch
er

 c
ul

tu
ra

lly
 o

r 
th

eo
re

tic
al

ly
?,

 Q
7:

 Is
 t

he
 in

flu
en

ce
 o

f t
he

 r
es

ea
rc

he
r 

on
 t

he
 r

es
ea

rc
h,

 a
nd

 v
ic

e 
ve

rs
a,

 a
d

d
re

ss
ed

?,
 Q

8:
 A

re
 p

ar
tic

ip
an

ts
 a

nd
 t

he
ir 

vo
ic

es
, a

d
eq

ua
te

ly
 r

ep
re

se
nt

ed
?,

 Q
9:

 Is
 t

he
 r

es
ea

rc
h 

et
hi

ca
l 

ac
co

rd
in

g 
to

 c
ur

re
nt

 c
rit

er
ia

, f
or

 r
ec

en
t 

st
ud

ie
s,

 a
nd

 is
 t

he
re

 e
vi

d
en

ce
 o

f e
th

ic
al

 a
p

p
ro

va
l b

y 
an

 a
p

p
ro

p
ria

te
 b

od
y?

, Q
10

: D
o 

th
e 

co
nc

lu
si

on
s 

d
ra

w
n 

in
 t

he
 r

es
ea

rc
h 

re
p

or
t 

flo
w

 fr
om

 t
he

 a
na

ly
si

s,
 

or
 in

te
rp

re
ta

tio
n,

 o
f t

he
 d

at
a?

.



9O'Neill A, et al. BMJ Open 2022;12:e062469. doi:10.1136/bmjopen-2022-062469

Open access

DISCUSSION
The breadth of break-related topics shows that efforts are 
being made to investigate break effectiveness in doctors. 
Overall, the existing literature suggests a positive effect of 
break taking on a range of well-being and performance 
outcomes. However, comparison of data is hindered by 
a lack of consensus about which break-related topics 
and research questions should be prioritised, how these 
should be researched and measured, and what defines a 
break, alongside heterogeneity in the type of study design.

Only two included studies investigated the effectiveness 
of standard 30 minute breaks,24 25 which requires partic-
ular attention as it is likely the most common type of 
break taken by doctors at work. Similarly, only two studies 
investigated the effect of naps, another common topic of 
discussion for performance and well-being, particularly 
for nights and long shifts.

It is unclear whether the content or duration of breaks 
is more important than the ability to take one. There were 
mixed findings for standard 30 minute uninterrupted 
breaks, though this is likely due to a lack of studies on 
the topic. Naps, microbreaks and yoga and mindfulness 
interventions showed improvement to well-being and/
or performance outcomes. However, outcome measures 
were dissimilar across studies, preventing valid compar-
ison of break interventions and durations.

Overall, the quality of studies on break effectiveness 
was rated as suboptimal. While sample sizes for survey 
and cohort studies were moderate, small samples were 
used in intervention studies and RCTs. Additionally, 
existing experimental (and non-experimental) studies 
carry a moderate to severe risk of bias due to inherent 
confounding, a lack of blinding or control groups. This 
is problematic as experimental designs would provide the 
best approximation of break effectiveness and causality. 
While the feasibility of blinded experiments in break-
taking research is low and unlikely, there is scope to 
reduce confounding and introduce more RCTs in this 
area.

Qualitative research provides some nuanced under-
standing of break phenomena; however, existing qual-
itative literature does not tend to locate researchers 
culturally, theoretically and philosophically, nor does it 
acknowledge the potential influence of the researcher on 
findings.

As a construct, intrawork breaks lack an agreed defini-
tion and a standardised means of measurement. There 
appears to be no consensus on what delineates a break 
(temporally, contextually or behaviourally) or how to 
measure it reliably and validly. Indeed the use of validated 
instruments for measures of well-being or performance 
was low overall. This lack of agreement further prevents 
comparisons of data and conclusions about the effective-
ness of breaks.

As (to our knowledge) this is the first systematic review 
of break taking in doctors, we did not place any limits on 
study design. While this provides a comprehensive review 
of existing empirical evidence, this review also highlights 

the substantial variability in types of intervention imple-
mented and measures of outcome used, resulting in a 
marked heterogeneity of data which make further quanti-
tative synthesis potentially misleading.

Given the heterogeneity in design, quality, research 
questions and outcomes of existing studies, it is not 
possible to conclude with certainty whether intrawork 
breaks improve well-being and performance in doctors, 
though the existing evidence suggests a positive trend. 
This positive effect aligns with existing research in indus-
trial contexts,18 despite contextual differences between 
industry and healthcare settings.

To properly understand the effectiveness of breaks for 
doctors and justify financial and organisational investment 
in break facilitation, agreement among policymakers, 
regulators and research bodies regarding the research 
priorities would allow the evidence base to be developed 
quickly and effectively. From the results of this systematic 
review, such priorities could include: agreed interna-
tional standardised definitions of intrawork breaks, devel-
opment of outcome measures of well-being for doctors56 
and consensus on the most robust methodologies to test 
the effectiveness of intrawork break interventions in real-
world situations. There is clearly a need for valid and reli-
able outcome measures that do not conflate well-being 
with the absence of distress,57 across a range of potential 
performance outcome measurements as well as ways of 
measuring impact on patient care.58

The COVID-19 pandemic has highlighted the impor-
tance of ensuring workforce well-being, but the evidence 
of what works best for whom in terms of intrawork breaks 
remains uncertain.

Twitter Julia Sinclair @drjmas

Contributors  AON: designed the study, collected, analysed and interpreted the 
data and wrote the first draft of the article. She led on the response to reviewers. JS 
guarantor, overseeing study design, data collection and analysis, edited and approved 
the final version of the article. DSB: funding acquisition, contributed to design of the 
study and data analysis, and approved the final version of the article. SC contributed 
to design of the study and data analysis and approved the final version of the article. 
All authors contributed to, and agreed the revisions following review.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  As a systematic review of the literature, no ethical approval was 
required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data supporting this study will be openly available 
from the University of Southampton public, open access repository following 
thesis submission in July 2023, as the work forms part of a PhD. Supplemental 
material. This content has been supplied by the authors. It has not been vetted by 
BMJ Publishing Group Limited (BMJ) and may not have been peer-reviewed. Any 
opinions or recommendations discussed are solely those of the author(s) and are 
not endorsed by BMJ. BMJ disclaims all liability and responsibility arising from any 
reliance placed on the content. Where the content includes any translated material, 
BMJ does not warrant the accuracy and reliability of the translations (including but 
not limited to local regulations, clinical guidelines, terminology, drug names and 
drug dosages), and is not responsible for any error and/or omissions arising from 
translation and adaptation or otherwise.

https://twitter.com/drjmas


10 O'Neill A, et al. BMJ Open 2022;12:e062469. doi:10.1136/bmjopen-2022-062469

Open access�

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Aimee O'Neill http://orcid.org/0000-0002-5358-6944
Julia Sinclair http://orcid.org/0000-0002-1905-2025

REFERENCES
	 1	 Hummel S, Oetjen N, Du J, et al. Mental health among medical 

professionals during the COVID-19 pandemic in eight European 
countries: cross-sectional survey study. J Med Internet Res 
2021;23:e24983.

	 2	 British Medical Association. Caring for the mental health of medical 
workforce, 2019. Available: https://www.bma.org.uk/advice-and-​
support/nhs-delivery-and-workforce#workforce

	 3	 Imo UO. Burnout and psychiatric morbidity among doctors in the UK: 
a systematic literature review of prevalence and associated factors. 
BJPsych Bull 2017;41:197–204.

	 4	 Shanafelt TD, Bradley KA, Wipf JE, et al. Burnout and self-reported 
patient care in an internal medicine residency program. Ann Intern 
Med 2002;136:358–67.

	 5	 Halbesleben JRB, Rathert C. Linking physician burnout and patient 
outcomes: exploring the dyadic relationship between physicians and 
patients. Health Care Manage Rev 2008;33:29–39.

	 6	 Shanafelt TD, Balch CM, Bechamps G, et al. Burnout and medical 
errors among American surgeons. Ann Surg 2010;251:995–1000.

	 7	 West CP, Tan AD, Habermann TM, et al. Association of resident 
fatigue and distress with perceived medical errors. JAMA 
2009;302:1294–300.

	 8	 General Medical Council. The state of medical education and 
practice in the UK; 2019.

	 9	 Royal College of Anaesthetists. Respected, valued, retained: working 
together to improve retention in anaesthesia, 2021. Available: https://
www.rcoa.ac.uk/policy-communications/policy-public-affairs/​
anaesthesia-fit-future/improving-retention-anaesthesia

	10	 Patel RS, Sekhri S, Bhimanadham NN, et al. A review on strategies to 
manage physician burnout. Cureus 2019;11.

	11	 Health Education England. NHS Staff and Learners’ Mental Wellbeing 
Commission, 2019. Available: www.hee.nhs.uk

	12	 NHS. WE ARE THE NHS: People Plan for 2020/2021 - action for us 
all, 2020. Available: https://www.england.nhs.uk/ournhspeople/

	13	 British Medical Association. Bma fatigue and facilities charter, 2018. 
Available: https://www.bma.org.uk/media/1076/bma-fatigue-and-​
facilities-charter_july2018.pdf

	14	 West M, Coia D. Caring for doctors, caring for patients, 2019. 
Available: https://www.gmc-uk.org/-/media/documents/caring-for-​
doctors-caring-for-patients_pdf-80706341.pdf

	15	 NHS England, NHS Improvement. NHS health and wellbeing 
framework, 2018. Available: https://www.nhsemployers.org/​
publications/nhs-health-and-wellbeing-framework

	16	 Chatfield C, Rimmer A. Give us a break. BMJ 2019:l481.
	17	 Tomkin T. Rest facilities improve for junior doctors, 2020. Available: 

https://www.bma.org.uk/news-and-opinion/rest-facilities-improve-​
for-junior-doctors

	18	 Tucker P. The impact of rest breaks upon accident risk, fatigue and 
performance: a review. Work Stress 2003;17:123–37.

	19	 O'Neill A. The impact of intra-work rest breaks on doctors’ 
performance and wellbeing: A systematic review, in PROSPERO, 
2020. International prospective register of systematic reviews

	20	 Bramer WM, Rethlefsen ML, Kleijnen J, et al. Optimal database 
combinations for literature searches in systematic reviews: a 
prospective exploratory study. Syst Rev 2017;6:1–12.

	21	 Sterne JAC, Savović J, Page MJ, et al. RoB 2: a revised tool for 
assessing risk of bias in randomised trials. BMJ 2019;366:l4898.

	22	 Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for 
assessing risk of bias in non-randomised studies of interventions. 
BMJ 2016;355:i4919.

	23	 Joanna Briggs Institute. Critial appraisal tools, 2020. Available: 
https://jbi.global/critical-appraisal-tools

	24	 Coburn M, Henzler D, Baumert J-H, et al. Influence of a 30-min break 
on divided attention and working memory in resident anaesthetists 
on daily routine. Br J Anaesth 2006;97:315–9.

	25	 Mitra B, Cameron PA, Mele G, et al. Rest during shift work in the 
emergency department. Aust Health Rev 2008;32:246–51.

	26	 Amin MM, Graber M, Ahmad K, et al. The effects of a mid-day nap 
on the neurocognitive performance of first-year medical residents: a 
controlled interventional pilot study. Acad Med 2012;87:1428–33.

	27	 Smith-Coggins R, Howard SK, Mac DT, et al. Improving alertness 
and performance in emergency department physicians and nurses: 
the use of planned naps. Ann Emerg Med 2006;48:596–604.

	28	 Babbar S, Williams KB, Cheng A-L. Sleep among obstetrics and 
gynecology trainees: results from a yoga-based wellness initiative. 
Am J Perinatol 2021. doi:10.1055/s-0041-1728838. [Epub ahead of 
print: 03 May 2021].

	29	 Babbar S, Renner K, Williams K. Addressing obstetrics and 
gynecology trainee burnout using a yoga-based wellness 
initiative during dedicated education time. Obstet Gynecol 
2019;133:994–1001.

	30	 Ireland MJ, Clough B, Gill K, et al. A randomized controlled trial of 
mindfulness to reduce stress and burnout among intern medical 
practitioners. Med Teach 2017;39:409–14.

	31	 Scheid A, Dyer NL, Dusek JA, et al. A yoga-based program 
decreases physician burnout in neonatologists and obstetricians 
at an academic medical center. Workplace Health Saf 
2020;68:560–6.

	32	 Dorion D, Darveau S. Do micropauses prevent surgeon's fatigue and 
loss of accuracy associated with prolonged surgery? an experimental 
prospective study. Ann Surg 2013;257:256–9.

	33	 Engelmann C, Schneider M, Kirschbaum C, et al. Effects of 
intraoperative breaks on mental and somatic operator fatigue: a 
randomized clinical trial. Surg Endosc 2011;25:1245–50.

	34	 Engelmann C, Schneider M, Grote G, et al. Work breaks during 
minimally invasive surgery in children: patient benefits and surgeon's 
perceptions. Eur J Pediatr Surg 2012;22:439–44.

	35	 Hallbeck MS, Lowndes BR, Bingener J, et al. The impact of 
intraoperative microbreaks with exercises on surgeons: a multi-
center cohort study. Appl Ergon 2017;60:334–41.

	36	 Lemaire JB, Wallace JE, Dinsmore K, et al. Physician nutrition and 
cognition during work hours: effect of a nutrition based intervention. 
BMC Health Serv Res 2010;10:1–9.

	37	 Mengin AC, Kayser C, Tuzin N, et al. Mindfulness improves 
otolaryngology residents' performance in a simulated 
bad-news consultation: a pilot study. J Surg Educ 
2021;78:1357–65.

	38	 Al Dandan O, Hassan A, Al Shammari M, et al. Digital eye strain 
among radiologists: a survey-based cross-sectional study. Acad 
Radiol 2020;28:1142–8.

	39	 Winston J, Johnson C, Wilson S. Barriers to healthy eating by 
National health service (NHS) Hospital doctors in the hospital 
setting: results of a cross-sectional survey. BMC Res Notes 
2008;1:69–7.

	40	 Hassan NM, Abu-Elenin MM, Elsallamy RM, et al. Job stress among 
resident physicians in Tanta university hospitals, Egypt. Environ Sci 
Pollut Res Int 2020;27:37557–64.

	41	 Kirkcaldy B, Trimpop R, Levine R. The impact of work hours and 
schedules on the physical and psychological well-being in medical 
practices. Eur Psychol 2002;7:116–24.

	42	 Nitzsche A, Neumann M, Groß SE, et al. Recovery opportunities, 
work-home conflict, and emotional exhaustion among hematologists 
and oncologists in private practice. Psychol Health Med 
2017;22:462–73.

	43	 Kalboussi H. Burnout syndrome and its associated factors among 
anesthesia technicians in a teaching hospital in the central region of 
Tunisia. Annales Medico-Psychologiques 2020.

	44	 Ohlander J, Weigl M, Petru R, et al. Working conditions and effort-
reward imbalance of German physicians in Sweden respective 
Germany: a comparative study. Int Arch Occup Environ Health 
2015;88:511–9.

	45	 Bérastégui P, Jaspar M, Ghuysen A, et al. Informal fatigue-related 
risk management in the emergency department: a trade-off between 
doing well and feeling well. Saf Sci 2020;122:104508.

	46	 Hockey P, Vaithianathan R, Baeker A, et al. Measuring the working 
experience of doctors in training. Future Healthc J 2020;7:e17–22.

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5358-6944
http://orcid.org/0000-0002-1905-2025
http://dx.doi.org/10.2196/24983
https://www.bma.org.uk/advice-and-support/nhs-delivery-and-workforce#workforce
https://www.bma.org.uk/advice-and-support/nhs-delivery-and-workforce#workforce
http://dx.doi.org/10.1192/pb.bp.116.054247
http://dx.doi.org/10.7326/0003-4819-136-5-200203050-00008
http://dx.doi.org/10.7326/0003-4819-136-5-200203050-00008
http://dx.doi.org/10.1097/01.HMR.0000304493.87898.72
http://dx.doi.org/10.1097/SLA.0b013e3181bfdab3
http://dx.doi.org/10.1001/jama.2009.1389
https://www.rcoa.ac.uk/policy-communications/policy-public-affairs/anaesthesia-fit-future/improving-retention-anaesthesia
https://www.rcoa.ac.uk/policy-communications/policy-public-affairs/anaesthesia-fit-future/improving-retention-anaesthesia
https://www.rcoa.ac.uk/policy-communications/policy-public-affairs/anaesthesia-fit-future/improving-retention-anaesthesia
http://dx.doi.org/10.7759/cureus.4805
www.hee.nhs.uk
https://www.england.nhs.uk/ournhspeople/
https://www.bma.org.uk/media/1076/bma-fatigue-and-facilities-charter_july2018.pdf
https://www.bma.org.uk/media/1076/bma-fatigue-and-facilities-charter_july2018.pdf
https://www.gmc-uk.org/-/media/documents/caring-for-doctors-caring-for-patients_pdf-80706341.pdf
https://www.gmc-uk.org/-/media/documents/caring-for-doctors-caring-for-patients_pdf-80706341.pdf
https://www.nhsemployers.org/publications/nhs-health-and-wellbeing-framework
https://www.nhsemployers.org/publications/nhs-health-and-wellbeing-framework
http://dx.doi.org/10.1136/bmj.l481
https://www.bma.org.uk/news-and-opinion/rest-facilities-improve-for-junior-doctors
https://www.bma.org.uk/news-and-opinion/rest-facilities-improve-for-junior-doctors
http://dx.doi.org/10.1080/0267837031000155949
http://dx.doi.org/10.1186/s13643-017-0644-y
http://dx.doi.org/10.1136/bmj.l4898
http://dx.doi.org/10.1136/bmj.i4919
https://jbi.global/critical-appraisal-tools
http://dx.doi.org/10.1093/bja/ael151
http://dx.doi.org/10.1071/AH080246
http://dx.doi.org/10.1097/ACM.0b013e3182676b37
http://dx.doi.org/10.1016/j.annemergmed.2006.02.005
http://dx.doi.org/10.1055/s-0041-1728838
http://dx.doi.org/10.1097/AOG.0000000000003229
http://dx.doi.org/10.1080/0142159X.2017.1294749
http://dx.doi.org/10.1177/2165079920930720
http://dx.doi.org/10.1097/SLA.0b013e31825efe87
http://dx.doi.org/10.1007/s00464-010-1350-1
http://dx.doi.org/10.1055/s-0032-1322542
http://dx.doi.org/10.1016/j.apergo.2016.12.006
http://dx.doi.org/10.1186/1472-6963-10-241
http://dx.doi.org/10.1016/j.jsurg.2020.11.009
http://dx.doi.org/10.1016/j.acra.2020.05.006
http://dx.doi.org/10.1016/j.acra.2020.05.006
http://dx.doi.org/10.1186/1756-0500-1-69
http://dx.doi.org/10.1007/s11356-020-08271-9
http://dx.doi.org/10.1007/s11356-020-08271-9
http://dx.doi.org/10.1027//1016-9040.7.2.116
http://dx.doi.org/10.1080/13548506.2016.1237666
http://dx.doi.org/10.1016/j.amp.2019.08.005
http://dx.doi.org/10.1007/s00420-014-0978-x
http://dx.doi.org/10.1016/j.ssci.2019.104508
http://dx.doi.org/10.7861/fhj.2020-0005


11O'Neill A, et al. BMJ Open 2022;12:e062469. doi:10.1136/bmjopen-2022-062469

Open access

	47	 Neprash H, Barnett ML. Cognitive fatigue and opioid prescribing: 
evidence from prescribing over the day and week. J Gen Intern Med 
2018;33.

	48	 Vosshenrich J, Brantner P, Cyriac J, et al. Quantifying radiology 
resident fatigue: analysis of preliminary reports. Radiology 
2021;298:632–9.

	49	 Lemaire JB, Wallace JE, Dinsmore K, et al. Food for thought: an 
exploratory study of how physicians experience poor workplace 
nutrition. Nutr J 2011;10:1–8.

	50	 Lockhart S, Jamal S, Shojania K. Regular physical exercise 
incorporated into a rheumatology fellowship curriculum: a qualitative 
survey of participants. J Rheumatol 2013;40:1014.

	51	 Hall LH, Johnson J, Heyhoe J, et al. Strategies to improve general 
practitioner well-being: findings from a focus group study. Fam Pract 
2018;35:511–6.

	52	 Morrow G, Burford B, Carter M, et al. Have restricted working hours 
reduced junior doctors' experience of fatigue? A focus group and 
telephone interview study. BMJ Open 2014;4:e004222.

	53	 O'Shea J, Vu S, Siegelman J, et al. "Breaking" the emergency 
department: does the culture of emergency medicine present a 
barrier to self-care? West J Emerg Med 2020;21:313.

	54	 Walsh A, Gold M, Jensen P, et al. Motherhood during residency 
training: challenges and strategies. Can Fam Physician 
2005;51:990–1.

	55	 Wilkesmann M. Ignorance management in hospitals. VJIKMS 
2016;46:430–49.

	56	 Simons G, Baldwin DS. A critical review of the definition of 
'wellbeing' for doctors and their patients in a post Covid-19 era. 
Int J Soc Psychiatry 2021;67:984–91.

	57	 Brady KJS, Trockel MT, Khan CT, et al. What do we mean by 
physician wellness? A systematic review of its definition and 
measurement. Acad Psychiatry 2018;42:94–108.

	58	 Dyrbye LN, Meyers D, Ripp J, et al. A pragmatic approach for 
organizations to measure health care professional well-being. NAM 
Perspectives 2018;8.

https://doi.org/10.1007/s11606-018-4413-y
http://dx.doi.org/10.1148/radiol.2021203486
http://dx.doi.org/10.1186/1475-2891-10-18
https://doi.org/10.3899/jrheum.130301
http://dx.doi.org/10.1093/fampra/cmx130
http://dx.doi.org/10.1136/bmjopen-2013-004222
http://dx.doi.org/10.5811/westjem.2019.10.44584
http://www.ncbi.nlm.nih.gov/pubmed/16926950
http://dx.doi.org/10.1108/VJIKMS-08-2016-0046
http://dx.doi.org/10.1177/00207640211032259
http://dx.doi.org/10.1007/s40596-017-0781-6
http://dx.doi.org/10.31478/201810b
http://dx.doi.org/10.31478/201810b

	Impact of intrawork rest breaks on doctors’ performance and well-­being: systematic review
	Abstract
	Introduction﻿﻿
	Method
	Patient and public involvement
	Eligibility criteria
	Search strategy
	Study selection
	Data extraction and analysis
	Quality appraisals

	Results
	Impact of breaks on well-being and performance outcome measures
	Quantitative study findings: break interventions
	Quantitative study findings: survey and cohort studies
	Qualitative findings: qualitative appraisals of break interventions
	Qualitative findings: other
	Mixed-method findings
	Quality assessment

	Discussion
	References


