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Verena van Ginneken i, Eszter Kovács j, Sara Burke k, Domhnall McGlacken-Byrne l, 
Carol Norton m, Barbara Whiston m, Daiga Behmane n, Ieva Grike o, Ronald Batenburg p, 
Tit Albreh q, Rade Pribakovic r, Enrique Bernal-Delgado s, Francisco Estupiñan-Romero s, 
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A B S T R A C T   

Background: Medical residents work long, continuous hours. Working in conditions of extreme fatigue has 
adverse effects on the quality and safety of care, and on residents’ quality of life. Many countries have attempted 
to regulate residents’ work hours. 
Objectives: We aimed to review residents’ work hours regulations in different countries with an emphasis on night 
shifts. 
Methods: Standardized qualitative data on residents’ working hours were collected with the assistance of experts 
from 14 high-income countries through a questionnaire. An international comparative analysis was performed. 
Results: All countries reviewed limit the weekly working hours; North-American countries limit to 60–80 h, 
European countries limit to 48 h. In most countries, residents work 24 or 26 consecutive hours, but the number of 
long overnight shifts varies, ranging from two to ten. Many European countries face difficulties in complying 
with the weekly hour limit and allow opt-out contracts to exceed it. 

Abbreviations: US, United States; ACGME, Accreditation Council for Graduate Medical Education the United States; EU, the European Union; EWTD, the European 
Work Time Directive; THE, Total Health Expenditure; GDP, Gross Domestic Product; HSPM, Health Systems and Policy Monitor; WWH, Weekly Working Hours; ND, 
Not Defined; RCT, Randomized Controlled Trial. 
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Conclusions: In the countries analyzed, residents still work long hours. Attempts to limit the shift length or the 
weekly working hours resulted in modest improvements in residents’ quality of life with mixed effects on quality 
of care and residents’ education.   

1. Background 

In many countries, medical residents work long, continuous hours 
[1], exceeding standards in other professions. In addition to the regular 
working hours, residents often work overnight shifts, which can extend 
to 26 continuous working hours or even more. Residents are also often 
expected to work over weekends and holidays. There is considerable 
evidence that, in the aggregate, sleep deprivation due to shifts of more 
than 16 h has a negative effect on the quality and safety of care, as well 
as on residents’ quality of life. Quality of life can be measured in terms of 
health-related quality of life [2,3]; general assessments of quality of life 
[4–6]; burnout and exhaustion [5–8]; and work-life balance [6,7]. 
Working under conditions of extreme fatigue has been shown to harm 
residents’ cognitive and clinical activity [9–11], and to increase the 
likelihood of medical errors [9,12–15]. Residents’ fatigue is also asso
ciated with worse patient experience of care, an important component of 
quality of care [16]. Moreover, extended consecutive working hours 
have negative impacts on the residents themselves [17]. For example, 
studies among residents have found that the odds of suffering an acci
dental needle prick were higher after working long shifts [18,19]. Long 
resident working hours have also been associated with depression and 
anxiety [20], and increased risk of being involved in car accidents and 
near-miss accidents [16,17,19]. Nevertheless, it is difficult to demon
strate a direct effect of long working hours on treatment outcomes [4,5], 
in part because many other factors contribute to the residents’ perfor
mance, such as seniority, case complexity, and interpersonal differences 
when functioning under fatigue conditions [21]. 

Over the years, many countries have attempted to mitigate these 
adverse effects by limiting residents’ working hours [1], through five 
main strategies:  

1 Limited shift length – in 2003, the United States (US) set a limit of 30 
h for medical residents, following recommendations by the Accred
itation Council for Graduate Medical Education (ACGME). In 2011, 
US residents’ work directives were further amended, restricting first- 
year residents’ shifts to 16 h, and limiting shifts for other residents to 
28 h[22];  

2 Rest breaks – reducing continuous duty hours without sleep by 
setting aside a certain number of hours for rest during a nightshift. 
For example in Israel, two hours are set aside during 26 h of 
continuous work [23];  

3 Limited monthly night shifts – reducing night shift frequency, e.g., 
from once every two days to once every four days or limiting night 
shifts to no more than seven per month. For example, following the 
ACGME recommendations, the US now allows night shifts following 
a full day of work, but no more often than every third day [22,24];  

4 Short consecutive night shifts – a scheduling system in which, once or 
twice a month, residents temporarily rotate to a night shift schedule 
for a few consecutive nights, working only relatively short shifts, 
such as four 13-hour night shifts in a row during the week, or three 
night shifts over the weekend. In the US and Canada, this format is 
often referred to as “night float” [2,3,25];  

5 Limited weekly working hours – in 2003, the US set a limit of 80 
weekly working hours for medical residents following ACGME rec
ommendations [26]. In 2004, the EU extended the European Work 
Time Directive (EWTD), which specifies a limit of 48 weekly working 
hours, to include residents, including night shifts [27]. The directive 
mandated gradual implementation – from a 58-hour limit in 2004, 
through 56 in 2007, to 48 in 2009 [28]. 

The objective of the present study is to review strategies to reduce 
residents’ work burden. Specifically, we review residents’ working 
hours regulations in high-income countries, with an emphasis on night 
shifts. 

2. Methods 

This study used qualitative, cross-country, comparative analysis. 
Countries were sampled from the 57 members of the European Obser
vatory on Health Systems and Policies (OBS), which include European 
countries, the US, Canada, and Israel.1 The OBS includes a network of 
experts who collaborate in research, who were the main vectors of data 
collection for this study. 

Out of OBS members, countries were purposefully sampled based on 
comparability in terms of resources that can be associated with resi
dents’ work, such as public funds available to the health system and 
rates of physicians per population. The inclusion criteria were total 
health expenditure (THE) as a percentage of gross domestic product 
(GDP), public expenditures as a share of THE, and rates of physicians per 
population (for a detailed list of criteria, see Table A1 in the supple
mentary online material). A total of 17 countries were finally sampled,2 

and experts from these countries were asked to participate in the study; 
14 out of 17 agreed. 

The tool used to collect data about residents’ working hours in a 
standardized and comparable manner was a questionnaire developed by 
the authors (RMB, RW, AB, and AJR) (see Appendix in the supplemen
tary online material). It included information about maximum weekly 
working hours, night shift duration, rest hours, and general work reg
ulations in each country. Since the terms over residents’ work models 
varies across countries (e.g. “on-call” may mean “on-call at workplace” 
or “on-call at home”), we defined “working hours” as “onsite working 
hours”, as opposed to “on-call hours (at home)”. To validate the tool, the 
questionnaire was first sent to experts from Canada, England, and the 
US, who provided feedback. The questionnaire was then sent to the 
coauthors (experts from the OBS Health Systems and Policy Monitor 
(HSPM) network (https://www.hspm.org/hspm_members.aspx), or ex
perts on residents’ work regulations indicated by the HSPM network). 
For each country, 1–4 experts completed the questionnaire between May 
and July 2020. 

The experts extracted their data from regulatory documents, aca
demic and gray literature, as well as interviews with residents from their 
respective countries. Data were analyzed using triangulation to increase 
the study’s validity: two of the authors (RMB and RW) analyzed the data 
separately and filled in a summary table. To enhance the accuracy and 
reliability of the responses and analysis, data was sent back to the co
authors for feedback. All coauthors revised or confirmed the data 
analysis and interpretation. 

3. Results 

Data from fourteen countries were included in the final analysis: 
Canada (Ontario, here after, “Canada”), Czech Republic, England, 
Estonia, Finland, Germany, Hungary, Ireland, Israel, Latvia, 
Netherlands, Slovenia, Spain, and the US. Table 1 summarizes the 

1 https://eurohealthobservatory.who.int/countries/overview.  
2 Belgium, Canada (Ontario), Czech Republic, England, Estonia, Finland, 

France, Germany, Hungary, Ireland, Israel, Latvia, Netherlands, Portugal, 
Slovenia, Spain, US. 
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Table 1 
Summary of residents’ work regulations and work in practice, 2020.  

COUNTRY MAX 
SHIFT 
LENGTH 
(HOURS) 

REQUIRED 
REST TIME 
DURING 
SHIFT 
(MINUTES) 

MAX 
NIGHT 
SHIFTS 
PER 
MONTH 

MAX 
WEEKLY 
WORKING 
HOURS 
(WWH) 

NO. OF 
MONTHS 
FOR 
AVERAGING 
(WWH) 

EXCEPTION 
TO WWH 
LIMIT 

MAX WWH IN 
PRACTICE 
AND OPT-OUT 

ENFORCEMENT REGULATION 
SOURCE 

REF. 

Canada 26 ND 7-8* 60/80A ND ND 70 weekly 
hours on 
average, may 
reach 100 h. 4 
weeks of paid 
holiday a year 

Limited 
enforcement 

Local 
agreement 

[33,34] 

Czech 
Republic 

16 30** ND 40 12 48 Night shifts can 
be as long as 
24 h. 
Alternative 
contracts allow 
working more 
than 48 h a 
week. 

Non-compliant 
employers can be 
fined, but usually 
not implemented 
in practice 

Local law 
(Labor Code) 
that follows 
EWTD 

[54,55] 

England 13 30** 4 per 
week*** 

48 6 56 No more than 
one weekend 
shift every 
three weeks. 
Residents may 
sign opt-out 
agreements to 
exceed the 
WWH limit to 
56, and to 
work 5 
consecutive 
shifts 

Violations may be 
reported to HSE 
and employer 
subjected to 
sanctions 

Junior Doctor 
Contract +
EWTD 

[35–40] 

Estonia 24 30** ND 40 4 ND Exceptions are 
rare 

Employer 
responsible to 
ensure 
compliance; 
complaints may be 
made to Labor 
Inspectorate 

Local labor law 
+ Collective 
bargaining 
agreement 
+Residency 
regulation 

[41–44] 

Finland 24 60 5 48 4 ND Residents can 
opt out of the 
hour limit, 
approved by 
physicians’ 
association. 
Shifts of 24+ h 
allowed if 
residents 
manage to rest 
during the 
shift. 

[No data found] Collective 
bargaining 
agreement +
Local law 

[45,46] 

Germany 24 45 ND 42 12 80 Opt-out 
agreements to 
exceed WWH 
limit to 48; 
option for a 
combination of 
up to 13-hour 
shifts and “on- 
call system” in 
hospital 

Electronic 
timekeeping 
system allows 
verifying if 
regulations are 
kept. However, 
residents register 
overtime manually 

EWTD [47,48] 

Hungary 16 25 2 48 6 60 Residents may 
sign alternative 
contract 
allowing 32 h 
shifts 

Limited 
enforcement 

Collective labor 
agreement +
Local law 

[35] 

Ireland 24 30** ND 48 12 ND Max 48 
averaged over 
the reference 
period – the 
doctor’s terms 
of employment 
or 12 months, 
whichever is 
shorter 

WWH are reported 
monthly to HSE, 
which reports 
violations to Labor 
Inspectorate, and 
employer may be 
subjected to 
sanctions. Yet 
enforcement is 

EWTD [29–32, 
35, 
49–52] 

(continued on next page) 
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questionnaire findings. 

3.1. Work hours laws and regulations 

In most European countries analyzed, additional regulation has been 
added to the EWTD, often through collective medical workforce agree
ments. These agreements are intended to adapt the EWTD to each 
country’s specific context and integrate working regulations into the 
national remuneration agreements. 

3.1.1. Limited shift length 
In most countries (10 out of 14), medical residents work long shifts of 

24 to 26 h, with the two-hour difference usually attributed to the time 
allotted for patient handoffs at the end of the shift (see second column in 
Table 1, “Max Shift Length (Hours)”). The 24/26 h shifts consist of a 
regular 8-hour day shift immediately followed by the night shift of 

approximately 16 h. The long shifts are worked on a weekly or biweekly 
basis. Four countries do not follow this pattern: Czech Republic, 
Hungary, and Slovenia have set a limit of 16 h for each shift, although 
residents may consent to work longer, 24-hour (Czech Republic) or 32 h 
(Hungary and Slovenia); we do not have information about the fre
quency of such 24/32-hour shifts in these countries. In England, the shift 
duration limit is 13 h, and a night shift must not be preceded by a day 
shift (contrary to all other countries). 

3.1.2. Rest breaks 
Israel is the only country that requires rest hours during night shifts 

(see third column in Table 1, “Required Rest Time during Shift”). 
However, there is no effective mechanism for enforcing this directive. 
Other countries require residents to take short 15–45 min scheduled 
breaks every several hours. 

Table 1 (continued ) 

COUNTRY MAX 
SHIFT 
LENGTH 
(HOURS) 

REQUIRED 
REST TIME 
DURING 
SHIFT 
(MINUTES) 

MAX 
NIGHT 
SHIFTS 
PER 
MONTH 

MAX 
WEEKLY 
WORKING 
HOURS 
(WWH) 

NO. OF 
MONTHS 
FOR 
AVERAGING 
(WWH) 

EXCEPTION 
TO WWH 
LIMIT 

MAX WWH IN 
PRACTICE 
AND OPT-OUT 

ENFORCEMENT REGULATION 
SOURCE 

REF. 

limited due to 
inconsistent data 
collection 

Israel 26 120 6 71.5 12 ND No opt out Limited 
enforcement 

Collective labor 
agreement +
Local law 

[23,53, 
54] 

Latvia 24 ND ND 40 ND 56B Max WWH 
varies 
significantly 
depending on 
residency 
specialty. In 
certain 
specialties 
residents may 
sign an opt out 
and the max 
frequently 
reaches 56 
WWH 

Limited 
enforcement. 
Violations should 
be reported to the 
State Labor 
Inspectorate and 
employer is 
subjected to 
sanctions. 
Employer must 
keep working hour 
records. 

Collective 
bargaining 
agreement +
Local law 

[55,56] 

Netherlands 24 15 8–9* 48 4 60 Residents may 
work up to 60 h 
per week 
averaged to 55 
h in one 
month, and 48 
in 4 months 

Periodic audits are 
performed by the 
Inspectorate of 
Labor and Social 
Affairs 

Collective labor 
agreement +
National and 
sectoral laws 

[57,58] 

Slovenia 16 30 4 48 6 ND Residents’ 
agreements 
allow 32 h 
shifts 

Audits by 
inspectors 

Local labor law 
+ Collective 
bargaining 
agreement +
Residency 
regulation 

[27] 

Spain 24 15** 7 48 6 ND Residents 
usually work 
more than 7 
shifts a month 

Changes in 
working hours are 
subject to 
approval by 
regional health 
authorities 

Collective labor 
agreement +
Local law +
Regional 
agreements 

[59–61] 

US 28 ND *10 80 1 88 Exception 
requires 
special 
approval of 
ACGME 

Periodic audits are 
performed by the 
ACGME 

ACGME [24] 

Notes: WWH = weekly working hours; ACGME = Accreditation Council for Graduate Medical Education; EWTD = European Work Time Directive; ND = not defined; 
HSE = Health and Safety Executive in England / Health Service Executive in Ireland. ACanada: 60-hour week is for shift work, e.g., emergency medicine. For inpatient 
care, the WWH limit is 80 h. BMaximum 56 WWH until 31.12.2021. Following legislation, maximum 48 WWH starting 01.01.2022. 

* The Limit for night shifts per month is defined as once every few nights. 
** A scheduled break every several hours. 
*** No more than 4 consecutive nights, and 3 nights on weekends, with a 46-hour rest after 3 or 4 nights. 
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3.1.3. Limited monthly night shifts 
Countries vary in the number of night shifts allowed per month (see 

fourth column in Table 1, “Max Night Shifts per Month”), which range 
from ten in the US to two in Hungary (where residents are allowed to 
work more than two if they choose to). Finland and Slovenia allow five 
or four night shifts per month. Canada, Netherlands, and Spain allow a 
relatively high number of night shifts per month (7–8, 8–9 and 7, 
respectively). 

3.1.4. Short consecutive night shifts 
The first and third columns of Table 1 show that England is the only 

country where residents work either day or night shifts, but never a day 
shift followed immediately by a night shift. Shifts longer than 13 h are 
not allowed in England, and once or twice a month, residents work up to 
four consecutive 13-hour night shifts without day shifts. Some hospitals 
in the US follow a similar system called “night float”, although in the US, 
night float shifts (of 13 h) do not entirely replace long night shifts (of 28 
h). In Germany, residents work in a system similar to night float: short 
12-hour day or night shifts. This system is applied mostly in wards with 
high workloads, such as intensive care units, and is sometimes combined 
with long overnight shifts comparable to the US system. 

3.1.5. Limited weekly working hours 
All countries analyzed in this study set a limit of weekly working 

hours (see fifth column in Table 1, “Max Weekly Working Hours”). In the 
US and Canada the limit on residents’ weekly working hours is the least 
stringent (80 h), which corresponds to the highest frequency of monthly 
overnight shifts (10 and 7-8, respectively). EU countries observe the 
EWTD limit of no more than 48 h. Israel falls in the middle, closer to the 
North American approach, with a weekly limit of 71.5 h. 

In all countries, residents’ maximum weekly working hours are 
averaged over a certain period (see sixth column in Table 1, “No. of 
Months for Averaging WWH”). The reference period for averaging the 
maximum weekly hours ranges from one month (in Canada and the US) 
to 12 in the Czech Republic, Germany, and Israel. Finland and the 
Netherlands allow the 48 h to be averaged over a period of four months, 
while England, Hungary, Ireland, Slovenia, and Spain average it over six 
months. 

Many European countries, as well as Israel, report that in practice, 
residents work more than the weekly maximum (see eighth column in 
Table 1, “Max WWH in Practice”). In some countries, such as Ireland, 
there is a gap between official health service statistics that show high 
compliance with EWTD and the actual hours worked by junior doctors as 
reported in surveys by medical and representative bodies, with the latter 
reporting hours that far exceed the official limit [29–32]. This situation 
continues to frustrate both sides and is likely to continue in the absence 
of an agreed-upon mechanism to capture accurate data. 

In some countries, residents may sign opt-out agreements (England, 
Germany, or Finland), or alternative working contracts (Czech Republic) 
to exceed the EWTD limit. Germany also allows residents to work in a 
parallel night-shift model, with up to 12-hour shifts for high-workload 
departments combined with an on-call system: on-call (onsite) hours 
are counted and paid separately from the regular weekly work hours. 
This system can be implemented only in clinical areas with a lower 
workload, however. If residents’ work hours constantly exceed 50% of 
the on-call time, the ward is expected to adopt the alternative, 12-hour 
night-float model. 

3.2. Enforcement 

The ability to monitor and enforce regulations is critical for ensuring 
that residents’ work limits are followed in practice (see ninth column in 
Table 1, “Enforcement”). Ireland and England stand out in their efforts 
to enforce these limits [62]. Both have an orderly way of submitting 
violation complaints, and both have an agency responsible for compli
ance, the HSE (Health and Safety Executive in England and Health 

Service Executive in Ireland). For example, in Ireland, hospital directors 
are required to complete monthly reports to the HSE regarding 
compliance with work directives. Nevertheless, the caveat for Ireland is 
that there are significant differences between Irish authorities’ reports of 
full compliance with the 24-hour limit for shifts and the 48-hour 
working week, and medical residents’ reported experience [32]. In the 
Czech Republic as well, there is unrealistic official reporting of resi
dents’ work hours that does not always match work in practice. There is 
usually an official report about compliance with work directives sub
mitted to the state authorities, and a parallel, unofficial report submitted 
to the hospital management. 

In the Netherlands, Slovenia, and the US, there are periodic audits to 
ensure compliance. Enforcement in the US is significant, and during 
accreditation visits, residents are interviewed about their work hours 
over the past month. If violations are discovered, they may lead to a 
deeper investigation, increased scrutiny over time, or rarely, sanctions 
against the program. Finally, in Canada, there is an active residents’ 
union, and complaints from residents are taken very seriously. 

4. Discussion 

Our cross-country comparison showed that among the five strategies 
to reduce adverse outcomes of long working hours, the policy imple
mented most often is limiting weekly work hours. To the best of our 
knowledge, this is one of the first studies to review and compare medical 
residents’ working hours regulations across a broad sample of countries. 
There are two main approaches: the North American, which limits to 
60–80 h, and the European approach that adopts the EWTD regulations 
and limits to 48 h per week. All countries average the weekly working 
hour limit over a long period of time, ranging from one to 12 months. 
This allows certain flexibility, as in case residents exceed the number of 
work hours in a certain week or month, they can work fewer hours in the 
following weeks, and still comply with the average limit. Yet, residents 
and hospitals in many European countries still find it difficult to comply 
with the weekly hour limit, most often due to staffing needs. Many 
countries have introduced opt-out mechanisms to allow residents to 
voluntarily exceed the work limit in exchange for extra payment. 

While we compared countries with health systems with roughly 
similar resources, some of them are undoubtedly wealthier than others, 
as measured by THE as a share of GDP, public share of THE, and rates of 
physicians per population. Interestingly, we did not find that wealthier 
and less-wealthy health systems systematically differed on how they 
addressed the issue of resident work hours. This is counterintuitive since 
we would expect that for instance, Germany, with the highest number of 
physicians per 1000 population (4.3), to be able to shorten night shifts 
more easily than countries with lower rates. However, our study shows 
that hospitals in Germany also struggle to comply with the weekly work- 
hour limits. A potential explanation could be that Germany has one of 
the highest rates of hospital beds per capita among OECD countries (7.9 
in 2020), and the highest among the countries analyzed in this study 
[64], meaning that the supply of hospital care is high. This suggests that 
workload, and not only number of residents, should be factored in when 
shaping a policy to reduce residents’ working hours. 

Moreover, issues beyond resources play a role in residents’ work 
policies, including entrenched cultural norms regarding resident 
training. Policymakers should consider a paradigm shift on resident 
training and redesign their workload, allowing them to share or transfer 
some of the tasks and responsibilities to other health professionals such 
as physician assistants or nurses. For a comprehensive set of policy 
recommendations regarding reducing residents’ working hours, see 
Fig. 1. 

Medical residents’ working hours have been attracting the attention 
of both policymakers and scholars. Meric et al. (2022) have recently 
published a similar study comparing pediatric residents’ working hours 
in several European countries [63]. Our up-to-date, comparable data 
extends Meric et al.’s study to other countries, which is valuable, as this 
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type of data was not available previously in the published literature. 
Our work is innovative in capturing complex working time di

mensions with methodological triangulation and, importantly, in 
opening a path for future research. It would be very important to 
establish ways to collect objective data on actual working hours, as 
many countries seem to have either difficulty following their own 
regulation and/or discrepancies between official and unofficial report
ing. The role of the COVID pandemic in justifying violations of regulated 

time limits in exceptional crises should also be studied further. 

4.1. Limiting residents’ work hours in the US resulted in modest 
improvements on residents’ quality of life, with unclear effects on quality 
of care 

We found that countries limited residents’ weekly work hours and 
length of shifts, but the effects of these limits and directives were 

Fig. 1. Recommendations for Policymakers.  
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different in the different studies, countries and settings. Studies assess
ing the early effects of the 2003 policy change in the US, which limited 
residents’ work hours to 80 per week, and limited shifts to 30 h [26,65], 
found that it reduced residents’ fatigue and burnout [8], and improved 
their quality of life [66], without adversely affecting their training 
experience. In addition, limiting residents’ work week did not adversely 
affect patient outcomes [40], hospital mortality and patient length of 
stay [67], and even resulted in fewer treatment errors [68]. Other 
studies have shown more modest effects of these changes on residents’ 
well-being and a possible negative effect on residents’ training [69], and 
patients’ outcomes [4]. 

In a recent meta-analysis, Lin et al. found only modest positive re
sults regarding treatment outcomes after the 2003 and 2011 ACGME 
duty hour regulations [69]. The authors speculated that this may be 
because stricter work-hour regulations and shorter shifts led to more 
handoffs of patients, which undermine continuity of care, and may in
crease errors, partially balancing out the benefits of decreased fatigue 
and increased quality of life after the reform [70]. Indeed, countries 
have implemented initiatives to support smoother handoff of patients 
between shifts. For example, Irish and Canadian hospitals use applica
tions such as “The Flow” to support the transfer of care of patients from 
one shift to the next by making electronic medical records accessible to 
reading and writing notes and communicating about patients during 
handoff via personal mobile devices. The use of apps during handoffs has 
been shown to improve continuity of care, and most of the physicians 
who have used it report that they intend to continue with it [71]. 

Two randomized controlled trial studies assessed the quality-of-life 
and quality-of-care impacts of the ACGME 2011 regulations restricting 
first-year residents’ shifts to 16 h, and limiting shifts for other residents 
to 28 h. The first focused on internal medicine residencies (iCompare 
study, [72,73]) and the second on general surgery residencies (FIRST 
study, [74]). In both, shorter shifts of 16 h, compared to 26, resulted in 
modest improvements in residents’ quality of life, and reduced fatigue 
and burnout, without undermining training, but did not lead to 
measurable improvements in patient outcomes. In its latest position 
paper, ACGME decided not to shorten first-year residents’ shifts from 26 
to 16 h, due to the lack of any demonstrated positive impact on quality of 
care in the iCompare and FIRST studies [22]. 

A recent US study showed that shortening shifts to 16 h resulted in 
more treatment errors [75], contrary to previous findings [68]. In this 
study, the limits to working hours were not accompanied by additional 
workforce, leading to a “work compression” effect: residents performed 
the same amount of work in less time [76], which might have curbed the 
advantages of reducing work hours. Indeed, once the results were 
adjusted for workload, shorter shifts were no longer associated with 
increased errors [75]. 

4.2. Limiting the weekly work hours in Europe had mixed effects on 
residents’ training and education 

The EU EWTD amendment to include residents in the 48-hour weekly 
work limit was implemented differently in different countries, with 
mixed effects [28]. In many countries, residents can still sign opt-out 
documents or alternative contracts enabling them to work beyond the 
maximum number of hours for extra pay [1]. A recent European Com
mission report suggests that residents in many countries often exercise 
this option [77,78]. 

Some observational studies assessed the effects of the EU EWTD’s 
restriction of 48 weekly hours on surgical residents’ training, with mixed 
results. While in the UK [79,80] and Ireland [81], changes in regulations 
adversely impacted surgical residents’ training experience (e.g., 
reducing time spent in the OR), this did not occur in the Netherlands 
[82]. 

In the UK, limiting the weekly working hours from 56 to 48 resulted 
in improvement in patient safety, measured by fewer medical errors and 
adverse events [83]. There, the implementation of the EWTD’s directive 

of reducing residents’ weekly working hours was accompanied by the 
addition of nonphysician workers. For example, England integrated 
multi-specialty, nonmedical staff, such as physician assistants, nurse 
practitioners and phlebotomists, to take on some work traditionally 
performed by residents [4]. Mixing skills by adding non-physician 
workers was key to reducing residents’ workload, which contributed 
to alleviating the pressures of residents, and thus to improved quality of 
care [84]. In Ireland, although it had been argued that unregulated work 
hours resulted in training benefits, these were outweighed by an 
“adverse cocktail” of excessive work, insufficient time for professional 
examinations, stress and burnout among doctors, manifesting as attri
tion from training schemes or emigration [50,51,85–87]. In Belgium, 
the EWTD regulations did not undermine training opportunities [88]. 

4.3. Night floats’ negative effects outweigh the potential advantages 

Currently, England stands out as the only country that has success
fully limited residents’ shifts to 13 h, by allowing short consecutive night 
shifts instead of day shifts. Several attempts have been made in the US 
and Canada to implement night float and some hospitals in the US still 
implement a night float system [89], alongside 28-hour shifts. However, 
studies have shown that the night float model adversely impacts resi
dents’ quality of life [90] and results in greater fatigue [91], less sleep 
[3], and increased depression [25]. Night float also negatively impacts 
on residents’ training, as it leads to reduced attendance at lectures, less 
time working with senior physicians, and less time reading articles [90, 
92]. In addition, in a trial period among orthopedic surgery residents in 
two hospitals in Canada, night-float residents’ health-related reported 
quality of life was significantly lower compared to residents working 
long night shifts, and the health status of night-float residents was worse 
than the Canadian population, particularly regarding reported measures 
such as vitality, mental health, and general health. The results were so 
striking that both hospitals abandoned this model [2]. In another study 
in the US, night float was terminated mid-study due to the negative ef
fect it had on the perceived quality of care [92]. 

4.4. Limitations 

This study has several limitations. First, our sample of nations was 
limited to certain high-income countries from which experts agreed to 
participate in the study. This method of data collection might result in 
self-selection bias as not all potential countries were included in our 
analysis. Nevertheless, without local experts there was no way to collect 
precise and up-to-date data from other countries. Future research should 
examine additional countries. 

Second, data were collected by a single person or a team of a few 
researchers from each country, and were not verified by national offi
cials. Yet, the participating researchers are specialists on this topic, they 
collected data from official sources and published academic and gray 
literature. Therefore, we can assume that the data was trustworthily 
collected and is reliable. 

Third, we have collected data at the country or state level, and 
cannot estimate variations in work hours in practice within a country or 
state or across medical specialties or types of hospitals (e.g., large/small, 
rural/urban, or public/private). While many countries have reported 
not complying with working regulations, it is hard to assess the 
magnitude of gaps between regulation and implementation without 
conducting an extensive survey of residents in each country. 

Fourth, we have not compared residents’ working hours to those of 
senior physicians to assess the extent to which residents work under 
harder conditions. In some countries, such as in Spain, residents work 
under a contract similar to senior physicians, and usually have the same 
workload. However, such a comparison was beyond the scope of the 
current work. Future studies can address this limitation and provide a 
more complete picture of residents’ working conditions. 

Finally, data was collected during the first year of COVID-19. While 
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residents’ working hours may have changed temporarily during the 
pandemic, regulations have not. It is possible that working regulations 
have changed after the first year of the pandemic to adjust to the new 
needs. However, at the time of data collection, working hours regula
tions were those reported herein. 

5. Conclusions 

Despite ongoing efforts to change duty hour directives to improve 
residents’ work conditions and quality of life, residents in the 14 
countries analyzed in this study work long shifts and more hours per 
week than many other professionals. Attempts to reduce residents’ 
working hours may have adverse effects on quality of care and residents’ 
education and training. Initiatives to reduce residents’ work hours, by 
limiting weekly work hours or shortening shifts should be accompanied 
by the addition of other health professionals and changing the skill mix 
of the medical team. This may reduce residents’ workload, allowing 
them to focus on tasks that other professionals cannot perform, and thus 
avoiding “work compression” that might undermine quality of care. 
These initiatives should also be accompanied by an orderly handoff of 
patient care from one shift to the next to ensure continuity of care, as 
well as by efforts to ensure the quality of residents’ education and 
training. Striking the optimal work-training balance for residents is a 
dilemma faced by many countries and may be solved by a joint effort at 
the international level, benefitting from multiple countries’ experiences. 
In addition, policymakers will have to be increasingly aware of resi
dents’ need for work-life balance, which has various implications for 
their work, including choice of specialty [93,94] and burnout [95]. 

Our study serves as a “menu of options”, supported by real-world 
evidence for policymakers willing to make informed decisions to 
improve residents’ working conditions in their countries. Nevertheless, 
it is important to tailor the regulations, measures, and reforms to each 
country’s context and culture. 

Supplementary materials 

Supplementary material associated with this article can be found, in 
the online version, at doi:10.1016/j.healthpol.2023.104753. 
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[55] Saeima. Ārstniec̄ıbas likums (Medical Treatment Law). 1997; Available at: https: 
//likumi.lv/ta/en/en/id/44108-medical-treatment-l. Accessed 30.11.21. in 
Latvian. 

[56] Saeima. Darba likums(Labour Law). https://likumi.lv/ta/en/en/id/26019-labour-l 
aw 2001;. in Latvian. 

[57] Hoff RG, Frenkel J, Imhof SM. Ten Cate O. Flexibility in postgraduate medical 
training in the Netherlands. Acad Med 2018;93(3):S32–6. 

[58] De Jonge Specialist. Arbeidstijden voor aios en anios. De Jonge Specialist 2020. 
Available at: https://dejongespecialist.nl/wp-content/uploads/2020/10/2020090 
1-djs-brochure-arbeidstijden-voor-aios-en-anios2020-v05.pdf. Accessed 4/10/21. 
In German. 

[59] Spanish Ministerio de la Presidencia. Royal Decree 1146/2006, which regulates the 
special employment relationship of residence for the training of specialists in 
Health Sciences. 2006; Available at: https://www.boe.es/eli/es/rd/2006/10/06/ 
1146/con. Accessed 30.11.21. in Spanish. 

[60] Spanish Head of State. Law 55/2003, of the Framework Statute of the statutory 
personnel of the health services. 2003;. in Spanish. 

[61] Foro de la Profesión Médica. Review of the situation of the medical profession in 
Spain (ESPM). 2018; Available at: https://www.cgcom.es/sites/default/files/ 
u183/informe_de_resultados_-_5o_muestreo_encuesta_situacion_profesion_medica_e 
n_espana-30_mayo_2018_0.pdf. 

[62] Senn D, Mawella R, Ganeshananthan M. Exception reporting: an effective way to 
increase compliance leading to improvements in working conditions for junior 
doctors. Fut Healthc J 2021;8(1):e96. 

[63] Meric R, Stone RG, Lupu VV, Lomholt S, Slobodanac M, Maár BA, et al. The 
diversity of pediatric residency programs across europe: quality assurance of 
training, night shifts, and wages. J Pediatr 2020;226:319–20. e2. 

[64] OECD Library. Health at a Glance 2019 – OECD Indicators. 2021; Available at: 
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance- 
2019_4dd50c09-en. Accessed 30.11.21. 

[65] Philibert I, Chang B, Flynn T, Friedmann P, Minter R, Scher E, et al. The 2003 
common duty hour limits: process, outcome, and lessons learned. J Grad Med Educ 
2009;1(2):334–7. 

[66] Fletcher KE, Underwood W, Davis SQ, Mangrulkar RS, McMahon LF, Saint S. 
Effects of work hour reduction on residents’ lives: a systematic review. JAMA 
2005;294(9):1088–100. 

[67] Jena AB, Schoemaker L, Bhattacharya J. Exposing physicians to reduced residency 
work hours did not adversely affect patient outcomes after residency. Health Aff 
2014;33(10):1832–40. 

[68] Landrigan CP, Rothschild JM, Cronin JW, Kaushal R, Burdick E, Katz JT, et al. 
Effect of reducing interns’ work hours on serious medical errors in intensive care 
units. N Engl J Med 2004;351(18):1838–48. 

[69] Lin H, Lin E, Auditore S, Fanning J. A narrative review of high-quality literature on 
the effects of resident duty hours reforms. Acad Med 2016;91(1):140–50. 

[70] Petersen LA, Brennan TA, O’Neil AC, Cook EF, Lee TH. Does housestaff 
discontinuity of care increase the risk for preventable adverse events? Ann Intern 
Med 1994;121(11):866–72. 

[71] Motulsky A, Wong J, Cordeau J, Pomalaza J, Barkun J, Tamblyn R. Using mobile 
devices for inpatient rounding and handoffs: an innovative application developed 
and rapidly adopted by clinicians in a pediatric hospital. J Am Med Inform Assoc 
2017;24(e1):e69–78. 

[72] Desai SV, Asch DA, Bellini LM, Chaiyachati KH, Liu M, Sternberg AL, et al. 
Education outcomes in a duty-hour flexibility trial in internal medicine. N Engl J 
Med 2018;378(16):1494–508. 

[73] Silber JH, Bellini LM, Shea JA, Desai SV, Dinges DF, Basner M, et al. Patient safety 
outcomes under flexible and standard resident duty-hour rules. N Engl J Med 2019; 
380(10):905–14. 

[74] Bilimoria KY, Chung JW, Hedges LV, Dahlke AR, Love R, Cohen ME, et al. National 
cluster-randomized trial of duty-hour flexibility in surgical training. N Engl J Med 
2016;374(8):713–27. 

[75] Landrigan CP, Rahman SA, Sullivan JP, Vittinghoff E, Barger LK, Sanderson AL, 
et al. Effect on patient safety of a resident physician schedule without 24-hour 
shifts. N Engl J Med 2020;382(26):2514–23. 

[76] Philibert I. What is known: examining the empirical literature in resident work 
hours using 30 influential articles. J Grad Med Educ 2016;8(5):795–805. 

[77] European Commission. Report on the implementation by Member States of 
Directive 2003/88/EC concerning certain aspects of the organisation of working 
time. 2017; Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/? 
uri=CELEX:52017DC0254&from=EN. Accessed 30.11.22. 

[78] European Commission. Detailed report on the implementation by Member States of 
Directive 2003/88/EC concerning certain aspects of the organisation of working 
time (‘The Working Time Directive’). 2010; Available at: https://eur-lex.europa. 
eu/LexUriServ/LexUriServ.do?uri=SEC:2010:1611:FIN:EN:PDF. Accessed 
30.11.22. 

[79] Maxwell AJ, Crocker M, Jones TL, Bhagawati D, Papadopoulos MC, Bell BA. 
Implementation of the European Working Time Directive in neurosurgery reduces 
continuity of care and training opportunities. Acta Neurochir 2010;152(7): 
1207–10. 

[80] Bates T, Cecil E, Greene I. The effect of the EWTD on training in general surgery: an 
analysis of electronic logbook records. Bull R Coll Surg Engl 2007;89(3):106–9. 

[81] Breen KJ, Hogan AM, Mealy K. The detrimental impact of the implementation of 
the European working time directive (EWTD) on surgical senior house officer 
(SHO) operative experience. Ir J Med Sci 2013;182(3):383–7. 

[82] Hopmans CJ, den Hoed PT, van der Laan L, van der Harst E, van der Elst M, 
Mannaerts GH, et al. Impact of the European Working Time Directive (EWTD) on 
the operative experience of surgery residents. Surgery 2015;157(4):634–41. 

[83] Cappuccio FP, Bakewell A, Taggart FM, Ward G, Ji C, Sullivan JP, et al. 
Implementing a 48h EWTD-compliant rota for junior doctors in the UK does not 
compromise patients’ safety: assessor-blind pilot comparison. QJM: Int J Med 
2009;102(4):271–82. 

[84] Ahmed-Little Y., Beaumont J., Bolger G., Callaghan N., Hazarika R., Kendall D., 
et al. Signposting European Working Time Directive Solutions . 2009; Available at: 
https://www.nwpgmd.nhs.uk/sites/default/files/Signposting%20EWTD%20Soluti 
ons.pdf. Accessed 30.11.22. 

[85] Humphries N, Crowe S, Brugha R. Failing to retain a new generation of doctors: 
qualitative insights from a high-income country. BMC Health Serv Res 2018;18(1): 
1–9. 

[86] Humphries N, Crowe S, McDermott C, McAleese S, Brugha R. The consequences of 
Ireland’s culture of medical migration. Hum Resour Health 2017;15(1):1–9. 

[87] Murphy J. On call medical rosters: new approaches should be explored. Ir Med J 
2019;112(17):692. 

[88] Depypere L, De Jonghe L, Peetermans W, De Leyn P. Does the implementation of 
European working time directive (EWTD) have an effect on surgical training in a 
Flemish Teaching Hospital network? Acta Chir Belg 2014;114(5):299–303. 

[89] Wallach SL, Alam K, Diaz N, Shine D. How do internal medicine residency 
programs evaluate their resident float experiences? South Med J 2006;99(9): 
919–24. 

[90] Bolster L, Rourke L. The effect of restricting residents’ duty hours on patient safety, 
resident well-being, and resident education: an updated systematic review. J Grad 
Med Educ 2015;7(3):349–63. 

[91] Brandenberger J, Kahol K, Feinstein AJ, Ashby A, Smith M, Ferrara JJ. Effects of 
duty hours and time of day on surgery resident proficiency. Am J Surg 2010;200 
(6):814–9. 

[92] Desai SV, Feldman L, Brown L, Dezube R, Yeh H, Punjabi N, et al. Effect of the 
2011vs 2003 duty hour regulation–compliant models on sleep duration, trainee 
education, and continuity of patient care among internal medicine house staff: a 
randomized trial. JAMA Intern Med 2013;173(8):649–55. 

[93] Dorsey ER, Jarjoura D, Rutecki GW. Influence of controllable lifestyle on recent 
trends in specialty choice by US medical students. JAMA 2003;290(9):1173–8. 

[94] Levaillant M, Levaillant L, Lerolle N, Vallet B, Hamel-Broza J. Factors influencing 
medical students’ choice of specialization: a gender based systematic review. EClin 
Med 2020;28:100589. 

[95] Marchalik D, C. Goldman C, FL Carvalho F, Talso M, H. Lynch J, Esperto F, et al. 
Resident burnout in USA and European urology residents: an international 
concern. BJU Int 2019;124(2):349–56. 

R. Maoz Breuer et al.                                                                                                                                                                                                                          

https://www.riigiteataja.ee/en/eli/527122019004/consolide
https://www.riigiteataja.ee/en/eli/527122019004/consolide
https://tervis.ut.ee/sites/default/files/inline-files/kehtib_alates_01_04_2020_residentuuri_eeskiri.pdf
https://tervis.ut.ee/sites/default/files/inline-files/kehtib_alates_01_04_2020_residentuuri_eeskiri.pdf
https://www.riigiteataja.ee/akt/121052021017
https://www.laakariliitto.fi/laakariliitto/tutkimus/palkka-ja-ansiot/
https://www.laakariliitto.fi/laakariliitto/tutkimus/palkka-ja-ansiot/
https://finlex.fi/en/laki/kaannokset/2019/en20190872
https://finlex.fi/en/laki/kaannokset/2019/en20190872
https://www.charite.de/karriere/arbeitgeber_charite/tarifvertraege_charite/
https://www.charite.de/karriere/arbeitgeber_charite/tarifvertraege_charite/
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0048
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0048
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0049
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0049
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0049
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0050
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0050
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0051
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0051
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0051
https://www.imt.ie/news/imo-begins-visits-check-hospitals-ewtd-compliant-14-03-2019/
https://www.imt.ie/news/imo-begins-visits-check-hospitals-ewtd-compliant-14-03-2019/
https://www.gov.il/BlobFolder/guide/overtime-and-extra-hours/he/workers-rights_working-conditions_permits-for-overtime-employment_TikunRefua2012.pdf
https://www.gov.il/BlobFolder/guide/overtime-and-extra-hours/he/workers-rights_working-conditions_permits-for-overtime-employment_TikunRefua2012.pdf
https://www.ima.org.il/Collective/ViewCategory.aspx?CategoryId=5111
https://likumi.lv/ta/en/en/id/44108-medical-treatment-l
https://likumi.lv/ta/en/en/id/44108-medical-treatment-l
https://likumi.lv/ta/en/en/id/26019-labour-law
https://likumi.lv/ta/en/en/id/26019-labour-law
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0057
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0057
https://dejongespecialist.nl/wp-content/uploads/2020/10/20200901-djs-brochure-arbeidstijden-voor-aios-en-anios2020-v05.pdf
https://dejongespecialist.nl/wp-content/uploads/2020/10/20200901-djs-brochure-arbeidstijden-voor-aios-en-anios2020-v05.pdf
https://www.boe.es/eli/es/rd/2006/10/06/1146/con
https://www.boe.es/eli/es/rd/2006/10/06/1146/con
https://www.cgcom.es/sites/default/files/u183/informe_de_resultados_-_5o_muestreo_encuesta_situacion_profesion_medica_en_espana-30_mayo_2018_0.pdf
https://www.cgcom.es/sites/default/files/u183/informe_de_resultados_-_5o_muestreo_encuesta_situacion_profesion_medica_en_espana-30_mayo_2018_0.pdf
https://www.cgcom.es/sites/default/files/u183/informe_de_resultados_-_5o_muestreo_encuesta_situacion_profesion_medica_en_espana-30_mayo_2018_0.pdf
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0062
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0062
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0062
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0063
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0063
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0063
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2019_4dd50c09-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2019_4dd50c09-en
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0065
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0065
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0065
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0066
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0066
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0066
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0067
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0067
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0067
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0068
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0068
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0068
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0069
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0069
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0070
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0070
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0070
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0071
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0071
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0071
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0071
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0072
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0072
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0072
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0073
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0073
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0073
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0074
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0074
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0074
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0075
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0075
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0075
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0076
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0076
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52017DC0254&tnqh_x0026;from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52017DC0254&tnqh_x0026;from=EN
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SEC:2010:1611:FIN:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SEC:2010:1611:FIN:EN:PDF
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0079
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0079
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0079
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0079
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0080
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0080
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0081
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0081
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0081
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0082
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0082
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0082
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0083
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0083
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0083
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0083
https://www.nwpgmd.nhs.uk/sites/default/files/Signposting%20EWTD%20Solutions.pdf
https://www.nwpgmd.nhs.uk/sites/default/files/Signposting%20EWTD%20Solutions.pdf
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0085
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0085
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0085
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0086
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0086
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0087
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0087
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0088
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0088
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0088
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0089
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0089
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0089
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0090
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0090
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0090
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0091
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0091
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0091
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0092
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0092
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0092
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0092
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0093
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0093
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0094
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0094
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0094
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0095
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0095
http://refhub.elsevier.com/S0168-8510(23)00056-8/sbref0095

	Work like a Doc: A comparison of regulations on residents’ working hours in 14 high-income countries
	1 Background
	2 Methods
	3 Results
	3.1 Work hours laws and regulations
	3.1.1 Limited shift length
	3.1.2 Rest breaks
	3.1.3 Limited monthly night shifts
	3.1.4 Short consecutive night shifts
	3.1.5 Limited weekly working hours

	3.2 Enforcement

	4 Discussion
	4.1 Limiting residents’ work hours in the US resulted in modest improvements on residents’ quality of life, with unclear ef ...
	4.2 Limiting the weekly work hours in Europe had mixed effects on residents’ training and education
	4.3 Night floats’ negative effects outweigh the potential advantages
	4.4 Limitations

	5 Conclusions
	Supplementary materials
	References


