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Short duty hours, imposed by the Accreditation Council of Graduate Medical Education

(ACGME) regulations, have been claimed to be associated with loss of continuity of care among surgical
patients, leading to a potentially increased risk of adverse surgical outcomes. This systematic review and
meta-analysis assessed the strength of associations between duty hour restrictions and morbidity and
mortality of various surgical procedures.

MEDLINE, Embase, BIOSIS Previews®, the Education Resources Information Center and
the Cochrane Central Register of Controlled Trials (January 2000 to September 2009) were searched,
and reports screened to identify comparative studies of mortality and morbidity before and after the
introduction of ACGME regulation periods. Random-effects (RE) and quality-effects (QE) meta-analyses
were performed to determine the risk of morbidity or death associated with long duty hours compared
with shorter duty hours. Results are presented as odds ratio (OR) with 95 per cent confidence interval.

A total of 19 data sets (10 articles), including 730 648 subjects in the mortality studies and
64346 in the morbidity studies, were analysed. Long duty hours were associated with a non-significantly
increased risk of death compared with shorter duty hours (OR 1-28, 0-94 to 1-73). There was no
difference in morbidity between the two groups (OR 1-03, 0-67 to 1-57). Mortality associations were
generally stronger for general surgery, more recent studies and higher-quality studies. Heterogeneity
was evident among the studies included.

The reduction in working hours has not affected patient care negatively in terms of
demonstrable differences in morbidity and mortality. However, it cannot be distinguished whether this
effect is actually due to a non-detrimental effect of the reduction in working hours or whether any such
detriment is offset by continually improving patient care and increased surgical supervision.
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The USA saw the first reduction in duty hours in
the State of New York in 1989!, followed by the
Accreditation Council of Graduate Medical Education
(ACGME) working hours restriction in 2003. The subject
of duty hours restriction is still a very active area of
research and debate, especially with the release of the recent
ACGME task force report?, suggesting a further reduction
in working hours in the USA starting in 2011. This is also
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a global issue; on 9 June 2009, a review of the effect of
the European Working Time Directive on the quality of
medical training in England was released. The directive,
which came into force in Europe on 1 August 2009, affects
doctors in training by limiting the average working week
to 48 h*. The Royal College of Surgeons has been critical
of the directive, responding that ‘the remedies proposed
are unworkable’. Indeed, surgeons in Europe have mixed
perceptions from perceiving it as harming training* to
more optimistic views suggesting that exposure to operative
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surgical training can be sustained despite shortening of
working hours®. Overall, however, regulations concerning
restricted working hours for surgeons have largely been
criticized or disregarded®%”.

Surgical specialties are the most affected by the duty
hours restrictions owing to the large amount of emergency
and out-of-hours work?>3. The long-held traditions
of surgical patient care ensure maximum continuity,
minimizing as much as possible the numbers of handovers
and cross-coverage. Traditionally, surgical education relies
on the continuous follow-up of patients from admission to
discharge with participation in the operative intervention.
Reducing duty hours potentially threatens these traditions,
and has not been well received in the surgical community®.
The fear has been that with reduction of continuity of
care there will be a reduction in quality of care for
surgical patients, resulting in worse outcomes as well as
a decrease in quality of surgical training. Even though
there is ample literature linking fatigue to medical errors
and reduced outcomes’, there is no study linking worse
surgical patient outcome to surgical resident fatigue. With
regard to surgical resident education and practice, a
systematic review found maintenance of resident operating
room experience as well as examination scores after
introduction of the ACGME regulations. Improvement
in resident quality of life and reduced stress levels were
also demonstrated!. However, a reduced quality of life of
surgical faculty members, with dissatisfaction with resident
training and patient care, was found!.

Eight years after institution of the ACGME duty hours
regulations, there is a need to evaluate their effect on
surgical patient outcome. The aim of this systematic
review and meta-analysis was to investigate the effect of

Unique abstracts identified n= 1263
From initial search n= 1169
From grey-literature search n= 94

the introduction of working hours restrictions in North
America on morbidity and mortality in surgical patients.

Data sources

The English and French medical and surgical literature,
from January 2000 to September 2009, was searched
for articles examining the impact of surgical residents’
working hours on their personal well-being, education and
training, on patient care and on faculty members. Databases
included in the search were MEDLINE, Embase, BIOSIS
Previews®, the Education Resources Information Center
(ERIC) and the Cochrane Central Register of Controlled
Trials. The search strategy is described in detail in Appendix
S1 (supporting information) and outlined in Fig. I.

Eligibility criteria

Studies were included if they looked at the effect of
the ACGME working hours restriction by comparing
mortality and morbidity before and after implementation
of the regulations, were conducted in a surgical residency
programme in the USA, and included outcomes directly
related to patient care.

Surgical specialties were defined as any specialty with
operating room privileges. This included general surgery
with its subspecialties, cardiac surgery, ear nose and throat,
plastic surgery, ophthalmology, orthopaedics, obstetrics
and gynaecology, and neurosurgery.

All opinion papers, editorials and irrelevant abstracts
were excluded. Studies of European working hours were

A 4

Excluded n= 1200
Did not examine 2003 ACGME working hours restrictions n=9
Examined 2003 ACGME working hours restrictions in non-surgical
programmes n =23
Editorials or opinion papers n=8
Irrelevant topic n=1123
Described European programmes n =29
From New York State n=8

v

| Articles reviewed in detail n=63 |

A 4

Excluded n=53
Did not measure morbidity or mortality outcomes n= 53

A 4

| Articles in final review n=10 |

Fig. 1 Selection of studies for review. ACGME, Accreditation Council of Graduate Medical Education
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excluded, as their limitations were very different from the
ACGME limitations. All papers describing programmes
in New York State were also excluded because duty hour
restrictions started here in 1989 and were not monitored
as effectively as the ACGME working hours.

Data abstraction and quality assessment

A standard data extraction form summarizing the study
design, study population and relevant raw data was
completed for each article by two independent reviewers.
A quality scoring instrument was devised based on a system
for grading evidence in medical education developed
by Harden and colleagues!® (Tuble SI, supporting
information). Full details on the score creation process
have been published previously!.

Statistical analysis

Morbidity and mortality (binary) were determined by the
various criteria used in individual studies. Although these
studies were classified as retrospective cohort studies and
the direction was forward, sample selection in all studies
was random (not by exposure or outcome). Therefore,
the mortality or morbidity odds ratio (OR) was used as
a measure of the relationship between ACGME status
and risk of the defined event. A value of 1 indicates
equivalence, and a value greater than 1 indicates a higher
risk of morbidity or mortality for the pre-ACGME groups.

Heterogeneity was determined to be present when
the value of v was greater than zero!! and/or the Q-
statistic was significant at P < 0-1. Heterogeneous studies

were combined in both quality-effects (QE) and random-
effects (RE) models. The QE model was also used to
weight more commonly done procedures based on national
estimates of principal procedure-only discharges in each
group taken from the Healthcare Cost and Utilization
Project Nationwide Inpatient Sample, 2008, Agency for
Healthcare Research and Quality (AHRQ). This is based
on data collected by individual states and provided to
AHRQ by the states. For trauma, a comparable number
used was that based on number of discharges for multiple
specific diagnoses in the diagnosis-related group related
to trauma. These were converted to population impact
probabilities by dividing each population estimate by the
largest population estimate among the studies included
in the meta-analysis'”. The final study-specific score
for use in the QE model was this population impact
probability multiplied by the probability of credibility
of each study (quality score divided by its maximum
value) to create a combined score (Appendix S2, supporting
information'3-17).

To test for publication bias, funnel plot asymmetry
was checked. The funnel plot was considered to be
asymmetrical if the intercept of Egger’s regression line
deviated from zero with P < 0-100. Finally, to assess the
robustness of the meta-analysis, sensitivity analyses were
performed by examining the effect of subgrouping of the
various studies on the pooled results. A one-way sensitivity
analysis was also carried out by excluding individual studies
from the meta-analysis. All analyses were done using
MetaXL (http://www.epigear.com).

Table 1 Calculation of quality scores (incorporating population weights) for use in the meta-analysis

Points assigned based
on quality checklist

Probability that
study is credible

No. of procedures

Modified Qi based
on impact probability
(given by Qi x

Probability of impact
of mortality index
based on maximum population

Procedure type (maximum 17) Qi) in each category* (Pi) base (Pi/4 3855977) impact probability)
General/trauma 1 11.8 0-69 4385597 1.00 0-69
Trauma 1 13 0.76 129514 0-03 0.02
General 1 13-4 079 4256083 097 076
Vascular 1 134 0.79 1477342 0-34 027
General/trauma 2 13-4 0-79 4385597 1.00 0-79
Trauma 2 134 079 129514 0-03 0-02
Hip fracture 14 0.82 271839 0-06 0.05
General 2 16 0-94 4256083 097 0-91
Orthopaedic 16 0.94 2668772 0-61 0.57
Vascular 2 16 0-94 1477342 0-34 0-32
General 3 164 0.96 4256 083 097 0.94

Qi, quality score in the second column divided by 17. *Weighted national estimates from the Healthcare Cost and Utilization Project, Nationwide
Inpatient Sample, 2008, Agency for Healthcare Research and Quality (AHRQ), based on data collected by individual states and provided to AHRQ by the

states. 14385 597 is the largest prevalence figure in the previous column.
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The search of MEDLINE, Embase, ERIC and the
Cochrane Central Register of Controlled Trials identified
1169 unique abstracts (Fig. I). The grey literature and
BIOSIS Previews® search provided 94 abstracts, books and
dissertations. All opinion papers, editorials and irrelevant
abstracts (952 abstracts) were excluded. After applying the
inclusion criteria, 100 relevant papers were examined, but
eight papers from New York State and 29 from Europe
were excluded; the remaining 63 papers examined the
effect of the ACGME duty hours restriction. Based on the
inclusion criteria, 53 of these were excluded as none looked
at patient morbidity and mortality. Ten articles were finally
included in this review!8=27 (Tuble I).

Quantitative synthesis

The final pool consisted of ten studies with 19 data sets.
Tables S2 and S3 (supporting information) show details of
the studies, including criteria for mortality and morbidity.

Mortality data were available for eight studies'8~?°
incorporating 11 data sets. There was a total of 730648
patients: 385 639 before and 345 009 after introduction of
the ACGME regulations. All were retrospective cohort

studies. The mortality trials were deemed heterogeneous
(t* >0; Q=43.77; P <0-001), and not suitable for
combination in one stratum using a fixed-effects model.
The QE model was therefore used to pool the data'?. The
summary and individual ORs with 95 per cent confidence
interval (c.i.) for each study are shown in Fig. 2. The
summary OR for mortality pre- versus post-ACGME was
1.28 (95 per cent c.i. 0-94 to 1.73). This suggests that
there was a 28 per cent greater odds of death before
introduction of the regulations, although the confidence
limits were wide and included 1. For comparison, a RE
model was also examined (Fig. S1, supporting information).
Interestingly, both the RE and QE models concurred in
terms of direction of effect; only the RE model reached
statistical significance, although there was a strong trend in
the QE model. However, the RE model mortality results
had a considerably smaller effect size estimate than the
QE meta-analysis model (compare Fig. 2 with Fig. S1,
supporting information).

Morbidity data were available for seven stu-
dies!'®:20:22:24=27 wyith eight data sets. There were 64346
patients in total: 33317 before and 31029 after intro-
duction of the ACGME working hours restriction. The
morbidity trials were also deemed heterogeneous (t> > 0;

Patient cohort

Odds ratio Weight (%)

General/trauma 1'°

1-80 (1-24, 2:62) 10-92

Trauma 1% 41 1-02 (0-90, 1-16) 0-43
General 118 § 1 1-83 (0-84, 3-99) 11-81
Vascular 1'8 {1 0-82 (0-32, 2:11) 4-09
General/trauma 22° i 0-88 (074, 1-04) 1363
Trauma 22 i 1-04 (1-01, 1-07) 216
Hip fracture? - 111 (0-93, 1-34) 0-89
General 22! |:[ 116 (107, 1-26) 22-39
Orthopaedic?’ {1 096 (087, 1-07) 11-82
Vascular 22! —D— 1-21 (1-08, 1-35) 6-36
General 32 —D— 1-80 (1-37, 2:36) 15:50
Overall ’ 1.28 (0-94, 1-73) 100-00
: !

1-0 2:0
Odds ratio
R

Favours post-ACGME period

30 40

Fig. 2 Forest plot of the mortality odds ratio (OR) in individual studies and pooled mortality using the quality-effects (QE) model. ORs
are shown with 95 per cent confidence intervals. The relative weights assigned by each model to each study are indicated by the size of
the box. The QE weights take into account both the frequency of the surgical procedure and the quality of the study. ACGME,

Accreditation Council of Graduate Medical Education
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Q =237-2; P < 0-001); the QE model was therefore used
to pool the data, with a RE model being used for com-
parison. The summary and individual ORs and 95 per cent
c.i. obtained using the QE model are shown in Fig. 3. The
summary OR for morbidity pre- versus post-AGCME was
1-03 (95 per cent c.i. 0-67 to 1-57), suggesting no change.
Fig. S2 (supporting information) shows results for the RE
model. Interestingly, both RE and QE models concurred
in terms of magnitude of effect, but the direction of effect
of the random model was opposite to that of the QE meta-
analysis model (compare Fig. 3 with Fig. S2, supporting
information); however, the summary ORs were both close
to 1.

Sensitivity analysis and publication bias for
mortality studies

To determine how sensitive the findings were to changes
in data included in the analysis, the effect of subgrouping
of the various studies on the pooled results was analysed.
The summary OR for the 11 data sets was determined after
regrouping with respect to sample size (less than or equal
to 17 000 patients, or more than 17 000 patients in the post-
ACGME group), year of publication (2006 or earlier, 2007,
and after 2007), type of surgery (general or other surgery)
and study quality (quality score less than 8, or 8 or more).
Associations were generally stronger for general surgery,

more recent studies and higher-quality studies (Tuble 2).
One-way sensitivity analyses with each trial individually
removed suggested that no trial individually altered the
pooled results significantly.

Analysis of the effect of potential unpublished studies
or missed studies with negative result was undertaken
to evaluate the robustness of the meta-analysis. The
95 per cent c.d. for the intercept (1-16) on Egger’s
regression for these studies included 0 (non-weighted) (P =
0-188) suggesting no asymmetry, and thus no publication
bias. Nevertheless, the funnel plot looked asymmetrical,
and the QE pooled estimate deviated from the larger
studies, implying that some degree of bias was likely
(Fig. 4). There was thus evidence of asymmetry despite
the non-significant Egger’s regression results, suggesting
that the larger studies represented either a less frequent
procedure or were of poorer quality, or both.

Mortality before introduction of the working time
regulations and implications of the quantitative
synthesis

The mean mortality rate before introduction of the
ACGME regulations was 4-2 (range 1.9-7-5) per cent.
This wide variation in mortality rates was related to
differences in the underlying surgical conditions and the
variation in adherence to ACGME guidelines as well as

Patient cohort Odds ratio Weight (%)
Cholecystectomy 127 i 0-71 (0-28, 1-81) 1-25
Cholecystectomy 22 > 2:30 (1-43, 3:70) 1-28
Trauma?? — 076 (067, 0-86) 075
General 118 { ] 1-09 (078, 1-54) 17-30
Vascular'® = 0-86 (056, 1-32) 5-85
General/trauma® [ ] 1.25 (0-96, 1-63) 1867
Hip fracture O 0-51 (0-48, 0-55) 3.72
General 224 1-00 (0-93, 1-08) 51-18
Overall 1-03 (0-67, 1-57) 100-00
| : | |
05 1-0 15 2.0 25
QOdds ratio
— e 2

Favours post-ACGME period

Fig. 3 Forest plot of the morbidity odds ratio (OR) in individual studies and pooled morbidity using the quality-effects (QE) model.
ORs are shown with 95 per cent confidence intervals. The relative weights assigned by each model to each study are indicated by the
size of the box. The QE weights take into account both the frequency of the surgical procedure and the quality of the study. ACGME,
Accreditation Council of Graduate Medical Education
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Table 2 Results of sensitivity analysis for mortality

Criteria Model Odds ratio
Type of surgery
General QE 1.18 (0-96, 1-48)
RE 1.33 (1.02, 1-73)
Other QE 1.03 (0-79, 1-36)
RE 1.06 (0-99, 1-12)
Publication date
2005-2006 QE 1.07 (0-77, 1-48)
RE 1.24 (0-76, 2-04)
2007 QE 1-11 (0-97, 1-27)
RE 1.09 (0-98, 1-20)
2009 QE 1.71 (0-96, 3-03)
RE 1.24 (0-96, 1-59)
Size of post-ACGME group
< 17000 QE 1.32 (0-92, 1-90)
RE 1.26 (0-96, 1-67)
> 17000 QE 1-10 (0-97, 1-26)
RE 1.09 (1.01, 1.17)
Quality score
>0-8 QE 1.19 (0-99, 1-44)
RE 1.18 (1.03, 1-35)
<08 QE 1.09 (0-89, 1-34)
RE 1.06 (0-93, 1-21)

Values in parentheses are 95 per cent confidence intervals. QE, quality
effects; RE, random effects; ACGME, Accreditation Council of Graduate
Medical Education.

0
0-10
N o
<] o
£ 020
°
S 030
C
s
® 040 o
0-50 :
| |
0 1

Log odds ratio

Fig. 4 Funnel plot demonstrating the possibility of asymmetry
and thus publication (or other) bias. The central line represents
the inverse variance weighted estimate used here for the sole
purpose of judging symmetry

declining surgical mortality with time. In the quantitative
synthesis the pooled pre- to posttACGME OR was 1-28,
representing a decrease in the odds of death of about
28 per cent after introduction of the ACGME guidelines.
Part of this reduction in risk may be related to time period
lags and simply reflect improving surgical mortality with
time. However, there was no indication that moving to
shorter working hours for surgeons would alter this trend
unfavourably.

© 2012 British Journal of Surgery Society Ltd
Published by John Wiley & Sons Ltd

The surgical community in North America disagrees
with reducing duty hours® because of its anticipated
effect on reducing continuity of care and minimizing
educational opportunities for surgical trainees. However,
despite these concerns, it seems that there will be further
reductions as indicated in the recent ACGME task
force recommendations’. The reason behind the further
reduction in duty hours is the 2008 Institute of Medicine
report, which raised concern that the 2003 ACGME duty
hours restriction did not actually increase the amount of
rest or sleep among residents’®. This study has examined
whether this translates, in addition, to mortality and
morbidity concerns associated with long duty hours.

The total number of patients involved in the morbidity
analysis was 64346. Only one morbidity paper, which
examined bile duct injuries and overall complication
rates in patients undergoing laparoscopic cholecystectomy,
found a statistically significant reduction in morbidity
following the working hours reduction’. De Virgilio and
colleagues®® showed a decrease in morbidity in a surgery
and trauma cohort but this was not statistically significant,
and Kaafarani and co-workers!® reported a non-significant
reduction in morbidity among patients undergoing general
surgery'?. One data set showed no change in morbidity
among patients having general surgery’*. The remaining
data sets showed worsening morbidity among vascular!®,
trauma’?, orthopaedic?’ and general surgery?’ cohorts, but
not all were statistically significant. Pooling of these studies
using frequency of procedure weights did not suggest an
adverse morbidity trend. This is an important finding as
most of the literature linking fatigue to medical errors did
not involve surgical patients treated by surgical residents.
Indeed, one of the most cited studies on the subject
of resident fatigue and medical errors is a randomized
controlled trial comparing a traditional schedule with
a schedule of reduced working hours, which found a
reduction in non-preventable medical errors in the group
of interns who worked fewer hours’.

In contrast to the morbidity trend, several reports
included in the present study found that the mortality rate
was higher in surgical patients before the ACGME work-
ing hours restrictions!®1%21-23 The quantitative synthesis
suggests that overall there was a 28 per cent decrease in the
odds of death after the introduction of the ACGME regu-
lations. Although this could be attributed to the decreasing
mortality rate expected with time, it does reflect the fact
that any decrease in continuity of care resulting from the
working hours restriction did not reverse this trend. Eight
papers containing 11 data sets with a total of 730648
patients'® examined mortality in surgical patients'$~2%.

www.bjs.co.uk British Fournal of Surgery 2012; 99: 336-344
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Only three data sets showed an increased mortality rate
in the interval after introduction of the working hours
restrictions, in orthopaedic?!, vascular'® and a mixed gen-
eral surgery/trauma cohort?®. The remaining eight data
sets showed a reduction in mortality, in particular all three
general surgery cohorts!8:21:24,

The reduction in mortality demonstrated here could
also be explained by advances in medicine. There have been
improvements, for example, in intensive care that have been
associated with mortality reductions?’. Furthermore, the
increasing preference for day surgery, with accompanying
reductions in anaesthetic complications and nosocomial
infections, and improved screening and early diagnosis
(particularly for cardiovascular conditions and cancers),
which result in elective rather than emergency surgical
interventions, could have reduced adverse procedural
outcomes in the period after the introduction of the
ACGME regulations. These are just examples of the
many factors that could similarly explain the reduction in
mortality, which was not influenced solely by the reduction
in working hours. What is clear, however, is that there was
no demonstrable adverse trend in morbidity or mortality in
the post-ACGME time period. It must nevertheless be kept
in mind that all the included studies were observational,
and confounded by the well recognized phenomenon that
surgical outcomes improve over time. As working hours
restrictions are ‘late’ developments in all the studies, an
apparent ‘benefit’ is to be expected (even if they had no
effect, or even an independent harmful effect that was
smaller than the time trend effect). It is also possible that
there was an independent harmful effect of working hours
restrictions that was not detected owing to limitations in
the design of the included studies. However, similar results
were obtained in another study even when a multiple time
series research design was used®’, lending credence to the
lack-of-harm hypothesis.

The other concern surgeons have raised is whether the
lack of an adverse trend is due to increased supervision,
rather than reduced fatigue among residents; this remains
a matter of debate. The Institute of Medicine report’®,
as well as the recent recommendations of the ACGME
task force, emphasized the importance of increasing
supervision. Certainly the 2003 ACGME duty hours
restriction aimed to increase physician attention to the
importance of supervision in addition to reduced fatigue.
In fact Privette and colleagues’* found a reduction in
mortality rate in a general surgery cohort after the
introduction of reduced duty hours, but at the same
time noted a doubling of attending surgeons’ duty hours,
suggesting that decreases in working hours for residents
requires an increase in residents’ supervision.

© 2012 British Journal of Surgery Society Ltd
Published by John Wiley & Sons Ltd

Every surgical procedure has a different volume, and
so mortality or morbidity from a high-volume procedure
makes up a greater bulk than that from a low-volume
procedure. Even if the mortality rate after a low-volume
procedure (such as hip replacement) is different from that
after a high-volume one (for example general surgery), the
impact on overall surgical mortality is closely linked to
volume and needs to be factored into the meta-analysis
weight!2. Although the standard approach for handling
heterogeneity between studies is to use the RE model,
volume of the surgical procedure cannot be incorporated
and so the RE model, in this respect, has no utlity.
Although this sort of weighting has been attempted in
different ways by previous researchers’!32) the present
study used the QE model'>*?. The methodology in the
RE model is, in the authors’ opinion, grossly flawed to the
extent that, even in standard meta-analyses, the RE model
estimate probably has no real interpretation!!3*. The RE
results are, however, noted for comparative purposes,
especially as they reveal a significant effect in terms of
the mortality endpoint, albeit of doubtful interpretation.

Finally, all papers were retrospective cohort studies
looking simply ata category of patients and comparing their
risk of death before and after the reduction in duty hours
in teaching hospitals. There is a need for more rigorous
research on medical errors in the surgical environment,
which is a unique and different environment from that of
other medical specialties. Even though the present data do
not lend support to the contention that shorter working
hours adversely affect mortality and morbidity, restricting
duty hours may interrupt continuity of care. Lack of a
direct effect of discontinuity of care on patient outcomes
may be explained by the need for increased surgical
supervision, which adds to the sense of dissatisfaction felt
by staff surgeons; the opinion of surgical experts who are
dissatisfied with patient care issues surrounding continuity
of care! cannot simply be ignored.

Addendum

Two studies with mortality information were published
after September 2009°-36. Addition of these two studies to
the meta-analysis resulted in the same mortality odds ratio
in the QE model (1-28) but a widening of the c.i. to 0-87
to 1-90.

M. H. Jamal and S. A. R. Doi contributed equally to
this article. The authors thank Giovanna Badia from the
Royal Victoria Hospital Library for help with the literature
search.
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Commentary

Systematic review and meta-analysis of the effect of North American working
hours restrictions on mortality and morbidity in surgical patients (Br J Surg
2012; 99: 336-344)

There has been much attention paid to restriction of surgeon trainee working hours, in both the USA and the countries
of the European Union, in the hope that somehow patient safety would improve and trainees would be relieved of the
presumed stress of long duty periods. It is important to realize that optimum patient care and safety should remain
independent of the presence of surgical trainees. In other words, concern for, and initiatives to improve, patient outcomes
and protect their welfare should apply across the continuum of healthcare delivery and not be confined to teaching
institutions. Trainees should neither add to, nor detract from, this endeavour. Patient safeguards must interface with
all healthcare providers. Reassuringly, in the present review, Jamal and colleagues, by culling the published literature,
have demonstrated that patient outcomes (mortality and morbidity) — perhaps as surrogates for safety — have remained
unaffected, or even improved, very likely irrespective of adjustments to trainees’ working hours.

What may be more relevant, as the American College of Surgeons has pointed out in its response to the Institute of
Medicine’s report on working hours restriction!, is whether working hours reductions have affected the quality of trainee
education and the ability of these future surgeons to function as practitioners in a stressful and demanding profession.
The present study did not address this, but the authors acknowledged the paucity of valid scientific evidence concerning
working hours issues, a finding similar to that reported earlier this year by Moonesinghe and co-authors’. Now that we
can be somewhat assured that strategies to optimize patient outcomes and safety have superseded training paradigms,
let us focus on the essence of the duty hour restriction controversy: can we adequately train our future surgeons in the
amount of time allocated by regulatory agencies? The need for more and better designed studies to resolve this question
is clear. However, whether solid scientific evidence will be enough is a matter of conjecture.
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