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Residents’ working hours and patient safety:
Have we finally laid the issue to rest!
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SUMMARY
Ever since the Accreditation Council for Graduate Medical Education
(ACGME) introduced restrictions on resident working hours in the
USA in 2003, controversy has continued to plague this issue in view
of the long established and long held beliefs in the benefits of
continuity of care particularly in surgical patients and the adverse
effect of frequent hand-offs on resident training. Several studies have
shown adverse outcomes of the new policy and some which have
supported it. Evidence from large prospective randomized trials is
currently lacking.

The authors did a national, cluster-randomized, pragmatic, non-
inferiority trial involving 117 of 252 ACGME-accredited general
surgery residency programmes in the USA in 2014. Seventy-seven
programmes were excluded because of non-affiliation with the
National Surgical Quality Improvement Program (ACS NSQIP),
which was the intended platform for patient data collection; 77 were
excluded since state regulations did not permit such a trial (state of
New York); and 12 programmes were excluded due to poor standing
with the ACGME.

One hundred and eighteen general surgery residency programmes
which qualified for inclusion in the trial were stratified into three

strata on the basis of rates in 2012 and 2013 of a composite measure
of death or serious complications and then randomly assigned as
clusters within the strata into one of two groups, viz. the standard
policy group which strictly complied with the ACGME guidelines
and the flexible-policy group wherein the hospitals were permitted to
modify four of the seven criteria of ACGME regarding residents’
working hours. The institutes in the flexible policy group were
allowed to permit (i) PGY1: duty periods exceeding 16 hours; (ii)
PGY 2–5: duty periods exceeding 28 hours (24 hours plus 4 hours for
transitions); (iii) residents not requiring to have >8–10 hours between
shifts; and (iv) residents not requiring to have >14 hours off after 24
hours of continuous duty. The remaining three guidelines, viz. (i)
residents must not work more than 80 hours per week averaged over
4 weeks; (ii) residents must have 1 in every 7 days off from all
educational and clinical duties averaged over 4 weeks; and (iii)
residents must not be on call more frequently than every third night
were the same for both groups.

Primary outcome measures studied included 30-day postoperative
death rate and serious complications. Secondary outcomes studied
included other complications, resident perceptions and satisfaction
regarding their well-being, education and patient care. The study
population was large and consisted of 4330 residents and 138 691
patients treated over the period of this study.

Results showed that flexible less-restrictive duty hour policies
were not associated with an increased rate of death or serious
complications (9.1% in the flexible group v. 9.0% in the standard
group, p=0.92). There was no difference in the secondary outcomes.
Flexible policies did not report significantly greater dissatisfaction
with overall education quality (11% in the flexible group and 10.7%
in the standard group, p=0.86) or resident well-being (14.9% and
12.0%, respectively, p=0.1). Surprisingly, residents under flexible
policies were less likely than those under the standard policies to
perceive negative effects of duty hour policies on multiple aspects
of patient safety, continuity of care, professionalism and resident
education but were more likely to perceive an adverse effect on
personal activities outside the hospital. There were no significant
differences between the study groups in resident reported perception
of the effect of fatigue on personal or patient safety. Residents in the
flexible policy group were less likely than those in the standard policy
group to report leaving during an operation (7.0% v. 13.2%, p<0.001)
or handing-off patient issues (32% v. 46.3%, p<0.001).

The authors concluded that flexible, less restrictive resident hour
policies were not inferior to standard policies in terms of resident
perception or patient outcomes.
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COMMENT
The controversy about the pros and cons of restricting resident
working hours in surgical fields and the consequences it may have
on patient welfare, surgical outcome and quality of residents’ life
is continuing ever since the ACGME policy of restricting resident
working hours was introduced in 2003. The initial introduction
was done more for politically correct reasons rather than any
strong evidence to support this restriction policy.1–3 In many
instances the residents may actually be working far less than
80 hours.4 In Europe residents are not permitted to work for more
than 48 hours/week! The absence of any level 1 evidence to
suggest an abolition of the policy of curtailment of residents’
working hours was responsible for its continuation with further
abridgement of resident working hours. Does the present study lay
to rest the controversy once and for all?

The study design was meticulous and involved a large group of
hospitals and residents randomly assigned to two groups on the
basis of working hour policy or so it appears. The outcome
parameters were strictly defined as per established criteria.
However, there are some deficiencies. Although 136 residency
programmes qualified for inclusion in the trial, only 118 were
included. The paper provides no information on why 18 other
programmes were excluded. Would their inclusion have modified
the results? The second major issue is that three of the ACGME
criteria, viz. mandatory work hours/week, mandatory time free of
duty and frequency of on-call duty were not allowed to be
modified in the flexible policy group. The study is incomplete and
weak without assessing the effect of exceeding 80 hours/week or
violation of the 1 in 7 days off policy or increased frequency of
calls. The flexible policy group may permit maximum shift length
or minimum time off between shifts to vary but has to compensate
with greater time off overall to keep within the mandate of the
80 hour rule per week or the off day in 7 or the on-call frequency.
Also, the study does not mention whether patients’ opinions were
collected about frequent hand-offs or whether consultants’ opinion
were collected on residents handing off during operative
procedures. These are important considerations in assessing the
change due to restriction of work hours on the healthcare system
and not only on patient outcomes and residents’ perceptions.

Long and unpredictable work hours have been a staple of
medical training for centuries. In fact, the term ‘resident’ is a relic
of times when physicians in postgraduate training literally lived
at the hospital.5 Little attention was paid to potential patient
safety effects of fatigue among residents until March 1984, when
18-year-old Libby Zion died at a New York Hospital due to a
medication-prescribing error while under the care of residents in
the midst of a 36-hour shift. The subsequent investigation into her
death led to the formation of the Bell Commission, which passed
regulations in 1987 mandating that residents at New York hospitals
should work no more than 80 hours per week and no more than 24
consecutive hours. Another study confirmed this in relating
reduction in medical errors in ICU to reduced resident working
hours.6 The study found nearly 36% more serious medical errors
and 5.6 times more serious diagnostic errors among interns
working a traditional schedule (more than 24 hours in a row) than
among interns working shorter shifts.

A systematic review of the effect of physician duty hour
regulations found that the regulations were associated with
improved resident well-being, but had mixed effects on resident
educational outcomes and clinical outcomes.7 What is the opinion
of faculty to the change in resident duty hours? In one study it was
found that faculty were concerned that duty hour restrictions led

to a loss of educational opportunities, decreased continuity of
care, and worsened resident–patient relationships and although
faculty felt that the residents’ quality of life had improved,
attending physicians reported spending more time in direct patient
care, but less time mentoring or evaluating residents.8 A 2014
systematic review found that surgical residents had lower case
volumes and scored more poorly on certification examinations
after implementation of duty hour restrictions.9

If duty hour restrictions in surgeons were essential for patient
and resident welfare it would be interesting to compare the quality
of patient care and quality of life of practising surgeons and relate
it to their working hours since in many instances they work much
more than 80 hours/week.10 However, there is no evidence to show
that physician sleep deficits affect the safety of surgical care. One
case–control study found no increase in complications in elective
procedures performed by surgeons who had operated the night
before compared to those with no overnight responsibilities,11 and
another population-based study found no differences in mortality,
complications or re-admissions between procedures performed by
surgeons with sleep loss compared to those without sleep loss.12

The authors themselves acknowledge some issues. These are
(i) limiting the study to hospitals affiliated only to ACS NSQIP,
thus limiting the ability to generalize their findings; (ii) restricting
the study to general surgery residents alone and hence not being
in a position to apply it to other surgical specialties; (iii) restricting
the study to one year and not the entire duration of the residency
period, thus excluding the possibility of any conclusions on long-
term long duty hours restrictions; (iv) considering patient outcomes
captured only by the ACS NSQIP, thus raising the possibility of
missing adverse outcomes that are not listed; and (v) not collecting
evidence of effect on educational outcomes of residents related to
their working pattern. Some additional issues are mentioned in the
comments regarding ignoring patient perceptions about frequent
hand-offs on their care and ignoring faculty perceptions on
training and educational outcomes.

The study does fulfil a long felt need of a prospective randomized
trial of the effects of restricted working hours of residents.
However, by covering only one year of a resident’s training period
and permitting flexibility in only four of seven norms of the
ACGME criteria, it does not provide answers to all the questions.
Incidentally, a BMJ blog has questioned whether the study review
meets ethical guidelines since patients’ consent was not taken. For
unknown reasons, the study was classified by the concerned
institutional review board (IRB) as a non-human subject research,
thus obviating the need for informed consent from patients for
their data to be included in the analysis. The authors have stoutly
defended their decision but the controversy has not ended.13

However, this controversy is not very relevant to the contents of
the paper or its analysis.

Is the ACGME policy on restricting residents’ working hours
justified or not?—the jury is still out.
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Total knee replacement or non-surgical therapy
for osteoarthritis of the knee?
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University, Aalborg, Denmark.) A randomized, controlled trial of
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SUMMARY
Skou et al. screened 1475 patients and randomized 100 patients with
‘moderate to severe’ osteoarthritis who were ‘eligible’ for unilateral
knee replacement to undergo total knee replacement (TKR) followed
by 12 weeks of non-surgical treatment (TKR group) or to receive only
12 weeks of non-surgical treatment (non-surgical treatment group).
Non-surgical treatment was administered in a manner similar to both
groups by physiotherapists and dieticians. It essentially consisted of
education, exercise, dietary advice, use of insoles and pain medication.
Participants were eligible if they had radiologically confirmed knee
osteoarthritis (i.e. a score >2 on the Kellgren–Lawrence [KL] scale)
and were judged to need TKR by 1 of the 9 experienced orthopaedic
surgeons at one of the two public outpatient clinics. They were
excluded if they had previously undergone TKR or if they had ‘a
higher than 60 mm’ (on a 100 mm visual analogue scale) knee pain
during the previous week.

The authors primarily looked at the between-group difference in
change from baseline to 12 months in the mean score on the four Knee
Injury and Osteoarthritis Outcome Score (KOOS) subscales,
evaluating pain, symptoms, activities of daily living, and quality of
life (KOOS4). Five secondary outcomes included change from
baseline to 12 months in (i) scores on all five KOOS subscales
(KOOS4 plus subscale covering function in sports and recreation);
(ii) the timed up and go test; (iii) general health assessment with three-
level version of the EurQol Group 5-Dimension Self-Reported
Questionnaire (EQ-5D); (iv) weight (in kg); and (v) type, dose and
quantity of pain medication taken during the previous week. Adverse

events and serious adverse events during the 12 months of follow-up
were identified as those involving the index knee, or sites other than
the index knee, and recorded.

Twenty-six per cent of patients in the non-surgical treatment
group underwent TKR before the 12 months of follow-up while 2%
(1 patient) in the TKR group received only non-surgical treatment. In
the intention-to-treat analysis, the TKR group showed greater pain
relief and functional improvement evident in better KOOS scores
compared to the non-surgical group. The TKR group had significantly
greater improvements measured on all the five secondary outcomes.
The results were similar for per-protocol analysis in terms of primary
as well as most secondary outcomes. The efficiency of TKR was
further reinforced by the analysis that showed that the number
needed-to-treat with TKR for a 15% improvement from baseline to 12
months in KOOS was 5.7. TKR had a higher number of serious
adverse events related as well as unrelated to the index knee.

COMMENT
TKR has evolved as a successful and cost-effective intervention
for end-stage osteoarthritis of the knee joint. With increased life
expectancy and a burgeoning elderly population, the prevalence
of knee arthritis and the demand for TKR is on the rise. Over
670 000 TKRs are performed annually in the USA alone where
the numbers of knee replacement have risen dramatically; over 7-
fold in nearly 35 years.

In spite of the huge popularity of TKR, there is paucity of level
1 studies comparing the effectiveness of TKR vis-a-vis non-
surgical interventions for osteoarthritis of the knee.

This unique trial underscores several important points. That
non-surgical interventions are effective in the management of
osteoarthritis of the knee has been amply shown previously
although the effectiveness may vary in different populations
depending on the stage of the disease. This study cautions that
greater relief in pain and better improvement of function comes
with an increased risk of adverse events. It is likely that this study
had a fast-track review, which missed some of the finer details, or
their absence.

Rates of TKA vary widely as there are no defined indications.1

Inclusion criteria for the current study included KL grade 2 or
more. KL grade 2 knee (5 patients in the non-surgical group and
7 in TKR––a total of 12% patients in the study) is confirmed to be
osteoarthritic and does not merit a title ‘moderate to severe’. Also,
for the inclusion in the study, a patient should not have had a VAS
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