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ABSTRACT

Background Despite 25 years of implementation and a sizable amount of research, the impact of resident duty hour restrictions

on patients and residents still is unclear. Advocates interpret the research as necessitating immediate change; opponents draw

competing conclusions.

Objective This study updates a systematic review of the literature on duty hour restrictions conducted 1 year prior to the

implementation of the Accreditation Council for Graduate Medical Education’s 2011 regulations.

Methods The review draws on reports catalogued in MEDLINE and PreMEDLINE from 2010 to 2013. Interventions that dealt with

the duty hour restrictions included night float, shortened shifts, and protected time for sleep. Outcomes were patient care,

resident well-being, and resident education. Studies were excluded if they were not conducted in patient care settings.

Results Twenty-seven studies met the inclusion criteria. Most frequently, the studies concluded that the restrictions had no

impact on patient care (50%) or resident wellness (47%), and had a negative impact on resident education (64%). Night float was

the most frequent means of implementing duty hour restrictions, yet it yielded the highest proportion of unfavorable findings.

Conclusions This updated review, including 27 recent applicable studies, demonstrates that focusing on duty hours alone has not

resulted in improvements in patient care or resident well-being. The added duty hour restrictions implemented in 2011 appear to

have had an unintended negative impact on resident education. New approaches to the issue of physician fatigue and its

relationship to patient care and resident education are needed.

Introduction

Despite a large number of primary studies and

numerous systematic reviews, the impact of resident

duty hour restrictions on patients and residents

remains unclear. In turn, reviewers find the impact to

be favorable, unfavorable, neither, or inconclusive.1–6

For programs that have implemented these changes,

and for those about to, this literature is vexing.

From 2004 to 2013, 9 peer-reviewed systematic

reviews of the duty hour literature were conducted

(TABLE 1).1–9 Eight of the reviews examined the impact

of duty hour restrictions on patient safety. A total of 2

reported a positive impact,1,5 2 reported no impact,3,6

and 4 found that the effect differed across stud-

ies.2,4,7,9 Five reviews examined the impact on resident

well-being, with 4 finding positive changes.1,4,8,9

Resident education is examined in 5 reviews, with 1

concluding the impact is unfavorable,5 2 concluding

there is no impact,4,6 and 2 finding that the impact is

inconclusive.8,9 Despite these equivocal findings,

organizations that represent both patients and resi-

dents cite empirical support for action. The Bell

Commission, which instituted New York State’s limit

on resident work hours10; the Institute of Medicine’s

Committee on Optimizing Graduate Medical Trainee

(Resident) Hours and Work Schedule to Improve

Patient Safety1; the Accreditation Council for Gradu-

ate Medical Education (ACGME)11; the Fédération

des médecins résidents du Québec12; and Canada’s

National Steering Committee on Resident Duty

Hours13 all point to the literature in their campaigns

to limit duty hours. Others, notably residents,14,15

program directors,16 and other experts,17 read the

same body of literature and concluded that restrictions

may be detrimental.

Although much evidence has been produced for this

debate, it has been inconclusive so far. The evidence

includes systematic reviews; however, the most recent

review5 assessed that the effect of night float, shortened

shifts, or protected time for sleep is out of date. This

review, by Reed and colleagues,5 was completed 1 year

prior to when the ACGME’s 2011 duty hour regula-

tions took effect, and before the publication of

hundreds of additional potentially pertinent studies.

The purpose of this study is to update this systematic

review of the duty hour literature.DOI: http://dx.doi.org/10.4300/JGME-D-14-00612.1
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Methods

As an update, this review modeled the methodology

of the original study, including the search query, data

sources, eligibility criteria, study selection and data

extraction, assessment of study quality, and data

synthesis. Here we present a concise description of the

methodology: the full description is available in the

original study.5 Our review followed the PRISMA

guidelines for systematic reviews.18

Eligibility Criteria, Study Selection, and Data

Extraction

We included English-language original research stud-

ies published in MEDLINE and PreMEDLINE. The

literature search for the original review included

articles published between January 1, 1989, and

May 21, 2010. The search for our review included

all relevant literature between May 22, 2010, and

February 4, 2014. We included studies that imple-

mented duty hour restrictions

by reducing shift length, pro-

viding protected time for

sleep, and implementing night

float. As in the original re-

view, shift length is defined as

the number of consecutive

hours worked by residents

without protected sleep. Pro-

tected time for sleep is defined

as a period during a work

shift in which residents trans-

fer all of their responsibilities

(such as admitting and cross-

covering patients, and per-

forming procedures) to an-

other individual, so that they

can obtain uninterrupted sleep. Night float is defined

as a staffing system in which dedicated residents work

during the night and not during the day.

As in the original study, we included shift length and

night float studies only if the studies occurred in actual

practice settings, and described at least 1 outcome

related to patient care, residents’ health, or residents’

education. Studies with any outcome that examined

protected time for sleep for residents were included.

The search strategy yielded at total of 1362 unique

citations. Uncertainties regarding their fitness for

inclusion were resolved through discussion among the

investigators. The interrater reliability for study

inclusion was excellent (j ¼ 0.81) as j . 0.80 indi-

cates near perfect agreement.19 A total of 203 abstracts

were selected for full text review, and 27 articles were

included in the study (FIGURE). Both authors indepen-

dently reviewed the articles and performed data

extraction. Disagreements were resolved by discussion

and consensus, and the interrater agreement was

calculated for study inclusion and for the qualitative

characterization of each study’s overall effects.

TABLE 1
Results of 9 Systematic Reviews of the Impact of Resident Duty Hour Restrictions on
3 Categories of Outcomes

Source, y Patient Care Resident Wellness Resident Education

Fletcher et al,7 2004 Inconclusive

Fletcher et al,8 2005 Favorable Inconclusive

Ulmer et al,1 2009 Favorable Favorable

Fletcher et al,9 2011 Inconclusive Favorable Inconclusive

Moonesinghe et al,6 2011 No impact No impact

Baldwin et al,2 2011 Inconclusive

Philibert et al,4 2013 Inconclusive Favorable No impact

Jamal et al,3 2012 No impact

Reed et al,5 2010 Favorable Inconclusive Unfavorable

FIGURE

Summary of Evidence Search and Selection
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Data were entered into a structured form to

facilitate the abstraction of information about study

design, sample characteristics, type of intervention,

outcomes, and study quality.

Assessment of Study Quality

The Medical Education Research Quality Study

Instrument (MERSQI) was used to evaluate the

studies’ quality.20 The MERSQI highlights 6 aspects

of a study, including the type of outcomes it evaluates,

the research design, the sampling strategy, and the

data collection and analysis

procedures. Since its intro-

duction in 2007, its psycho-

metric properties have been

investigated in multiple stud-

ies, and evidence is accruing

for its validity and reliabili-

ty.20–22 These data were ex-

tracted in duplicate, and

intraclass correlations were

calculated to measure inter-

rater reliability.

Data Synthesis

Consistent with the original

review, the data were synthe-

sized qualitatively. We group-

ed the studies by the interven-

tion type (shift length, night

float, protected sleep time),

and recorded their results cat-

egorically as having a favor-

able impact, unfavorable im-

pact, or no impact on the

following 3 classes of out-

comes: patient care, resident

education, and resident well-

being. A study was deter-

mined to be favorable if its

intervention had achieved a

positive outcome, unfavor-

able if it had a negative out-

come, and no impact if the

intervention had a neutral

outcome. Both authors coded

each study’s outcome, and any

disagreements were resolved

by discussion. The interrater

reliability for the qualitative

categorization of study ef-

fects overall was substantial

(j ¼ 0.76). When a study examined the impact on

more than 1 outcome it was included in each group.

We tallied the frequency of results for each category

of outcome and each type of intervention. Due to the

heterogeneity of the outcome measures, we did not

synthesize the results quantitatively, and calculation

of effect size was not performed.

Results

There were 27 studies included in the final review: 13

(48%) reviewed shift length,23–35 12 (44%) examined

TABLE 2
Summary of Studies

Intervention Type
Patient

Care

Resident

Wellness

Resident

Education

Shift length

Auger et al,34 2012 No change Unfavorable

Bismilla et al,33 2011 Favorable Unfavorable

Choma et al,28 2013 No change

DeLaroche et al,30 2014 Unfavorable

Emlet et al,31 2012 Favorable No change

Rosenbluth et al,25 2013 Favorable

Schwartz et al,29 2013 Unfavorable

Sen et al,27 2013 Unfavorable No change

Stroud et al,35 2012 Favorable No change Unfavorable

Theobald et al,26 2013 Favorable

Wysocki and McGowan,32 2010 Favorable No change

Yaghoubian et al,23 2010 No change

Yaghoubian et al,24 2010 No change

Night float

Naughton et al,37 2011 Unfavorable

Chua et al,38 2011 Unfavorable

McCormick et al,39 2012 Unfavorable

Davenport et al,40 2010 Favorable

McCoy et al,41 2011 No change No change Unfavorable

Zahrai et al,42 2011 Unfavorable No change

Luks et al,43 2010 Unfavorable Unfavorable

Borman et al,44 2011 No change

Kee et al,45 2011 Favorable Favorable

Schuh et al,46 2011 No change Unfavorable

Brandenberger et al,47 2010 Unfavorable

Desai et al,36 2013 Unfavorable

Protected sleep time

Volpp et al,48 2012 No change Favorable

Amin et al,49 2012 No change
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TABLE 3A

Outcomes Associated With Duty Hour Reduction Interventions—Reduce Shift Length

Source, y Study Design Study Size Specialty Shift Length, h MERSQI Score

Yaghoubian et al,23 2010 Nonrandomized

2-group

4634 surgical

cases

Surgery .16 h 10.36

Yaghoubian et al,24 2010 Nonrandomized

2-group

1432 surgical

cases

Surgery,

trauma

.16 h 10.36

Rosenbluth et al,25 2013 Single group pre

and post

664 patients Pediatrics 30 versus 13 h 11.25

Theobald et al,26 2013 Single group pre

and post

97 residents IM 30 versus 13 h 9

Sen et al,27 2013 Single group pre

and post

2323 residents IM, surgery,

pediatrics,

emergency

.16 h vs ,16 h 12.5

Choma et al,28 2013 Nonrandomized

2-group

3991 patients IM 30 versus 16 h 12.5

Schwartz et al,29 2013 Nonrandomized

2-group

249 residents Surgery 30 versus 16 h 10.36

DeLaroche et al,30 2014 Nonrandomized

2-group

825 residents Pediatrics .16 versus ,16 h 8.5

Emlet et al,31 2012 Nonrandomized

2-group

19 residents ICU 30 versus 13 h Education, 12.66

Patient care, 10.36
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TABLE 3A

Extended

Patient Care Resident Wellness Resident Education

No significant difference in

complications for daytime

procedures (shift length ,16 h)

compared to nighttime

procedures (shift length .16 h)

Nighttime surgeries (shift .16 h)

had a lower complication rate

(15.6%) compared to daytime

surgeries (shift ,16 h; 20%; P

¼ .040)

No significant difference in

mortality between daytime and

nighttime procedures

Postintervention significant

reduction (14%) in length of stay

(RR ¼ 0.86, 95% CI 0.77–0.96)

Average number of hours worked

per week did not change (69.0 h/

wk pre versus 67.8 h/wk post,

P ¼ .24)

No difference in morning report attendance

(79% versus 78%, P ¼ .49).

Increase in weekly noon teaching conference

(60% of expected attendees pre versus 68%

post, P ¼ .001)

No change in procedural experience (P ¼ .94)

Increase in patient encounters (118 patients

per 24 wk pre versus 140 patients per 24 wk

post, P ¼ .005)

Increase in residents reporting

concern about making serious

medical error (19% pre to 23.3%

post, P ¼ .007)

No significant change in hours

slept per day (6.8 h/d pre versus

7.0 h/d post, P ¼ .17)

No significant change in depressive

symptoms or well-being scores

(P ¼ .55, P ¼ .86)

No significant change in length of

stay, mortality, 30-day

readmission rates, complication

rates, or ICU transfers

Significant decrease (25%) in operative cases

per year per PGY-1 pre and post (88.8/y per

PGY-1 versus 65.9/y per PGY-1, P ¼ .005)

No significant difference on written

examination knowledge (P ¼ .34)

Significant decrease in attendance at didactic

teaching sessions: grand rounds (50.9%

versus 37.1%, P , .001), lectures (83.9%

versus 70.5%, P , .001), and mock

resuscitation (65.2% versus 55%,

P ¼ .005)

Continuity: no significant difference

in perceived continuity of care

Clinical outcomes: length of stay in

ICU was significantly shorter for

the intervention schedule, 5.65

versus 8.43 d for the control

schedule (P ¼ .040)

There was no significant difference

in mortality or ICU readmission

rates between schedules

Education: no significant difference in lecture

attendance between the intervention or

control schedule
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night float,36–47 and 2 (7%) examined protected time

for sleep.48,49 Some studies measured more than 1

outcome, with 10 studies (37%) assessing patient

care,23–28,31,40,41,48 17 studies (63%) reporting

on resident well-being,32–39,41–49 and 14 studies

(52%) assessing educational impact.26,29–36,41–43,45,46

Across all of the studies and interventions, the impact

of duty hour restrictions most frequently had no

impact on patient care (5 of 10, 50%),23,24,28,41,48

no impact on resident well-being (7 of 17,

41%),27,34,35,41,44,46,49 and an unfavorable impact on

resident education (9 of 14, 64%).29,30,33–36,41,43,46 A

minority of studies found a favorable impact on

resident well-being (4 of 17, 24%; TABLE 2).32,33,45,48

When analyzed by intervention type, the most frequent

result of shift length changes was no impact (8 of 20,

40%),23,24,27,28,31,32,34,35 that of night float was an

unfavorable impact (10 of 18, 56%),35–39,41–43,46,47

and for protected time for sleep, 1 study reported a

favorable outcome for resident wellness (1 of 2, 50%)48

TABLE 3A

Continued

Source, y Study Design Study Size Specialty Shift Length, h MERSQI Score

Wysocki and McGowan,32

2010

Nonrandomized

2-group

11 residents Surgery 36 versus 19 h 12.66

Bismilla et al,33 2011 Nonrandomized 2

group

51 residents Pediatrics 28 h versus

24 þ 2 h

Resident wellness, 13.03

Education, 14

Auger et al,34 2012 Randomized

control trial

15 residents Pediatrics 30 versus 12 h Resident wellness, 11

Education, 10

Stroud et al,35 2012 Single group

posttest

28 residents IM 28 h versus

24 þ 2 h

Patient care, 8

Education, 8

Abbreviations: MERQSI, Medical Education Research Quality Study Instrument; RR, relative risk; CI, confidence interval; IM, internal medicine; ICU,

intensive care unit; PGY, postgraduate year.
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but no impact on patient care, while the other study

was unfavorable for resident well-being (1 of 2,

50%).49

Study Quality

The mean (SD) MERSQI score for the 27 studies was

10.55 (2.38, maximum 18 points). The interclass

correlation for the 2 authors’ MERSQI scoring was

excellent (intraclass correlation coefficient ¼ 0.90).

Thus, the quality of these studies is consistent with

the quality of studies in the original review, which

reported a mean MERSQI score of 11.90.5 As a set,

the studies had consistent shortcomings in 4 of the 6

dimensions of MERSQI quality measures. Most

frequently, analyses were based on a single institu-

tion setting (19 of 27, 70%),23–25,28,31–43,45,49

outcomes were assessed through self-reporting (15

of 27, 56%),27,30,31,34–39,41–43,45,46,49 no informa-

tion was provided on the psychometric prop-

erties of the measurement tools (19 of 27,

70%),23–26,29–36,41–43,45,46,48,49 and measurement

focused on lower-level outcomes, such as user

reaction or knowledge gains (10 of 27,

TABLE 3A

Continued, Extended

Patient Care Resident Wellness Resident Education

Traditional 74 h/wk versus shift

intervention 60 h/wk

Fatigued for 1/3 rostered hours for

traditional, versus fatigued less

than 1/10 rostered hours for

intervention

Caseload: 90 operations for trainees in

traditional schedule versus 83 operations for

intervention schedule

Workload: no difference in daytime

patient load, fewer nighttime

patients with intervention, fewer

overnight pages after duty hour

regulation (27.5 versus 15.5,

P ¼ .001), fewer overnight

admissions for resident after duty

hour regulations (4 versus 2,

P ¼ .001)

Distance walked on call after duty

hour regulation: 7.3 versus 5.24

km (P , .001)

No significant difference in the rate

of urinary ketones

Each patient admitted was

associated with 38 fewer minutes

of sleep (P , .001)

No significant difference in educational

attendance

Significantly decreased staff supervision after

duty hour regulations: 87.5 min to 30 min

(P , .001)

Fewer hours per week worked in

intervention (66.6 versus 75.9 h)

No significant difference in total

sleep time (7.5 versus 7.3 h)

Proportion of sleepless work hours

(no sleep in prior 24 h) was 1%

for intervention and 15% for

control (P , .001)

No significant differences in fatigue

outcomes

No significant differences in overall

well-being

Educational survey items ranked significantly

lower for intervention compared to control,

including attending assessment of amount of

education, quality of education, amount of

didactic teaching, and resident’s ability to

reflect on clinical details (P , .05)

Perceived improved patient care

and patient safety

Perceived fewer gaps in transition

in care and less cross-coverage,

perceived improved continuity of

care

Increased accountability in the new

system

No difference perceived in

workload

Perceived negative effects on education
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TABLE 3B

Outcomes Associated With Duty Hour Reduction Interventions—Night Float (NF)

Source, y Study Design Study Size Specialty

NF (No. of

Consecutive

Nights)

MERSQI Score

Desai et al,36 2013 Randomized

control trial

43 residents IM 6 nights 8.73

Naughton et al,37

2011

Nonrandomized

2 group

20 residents Surgery 7 nights 10.36

Chua et al,38 2011 Single group

pre-post

31 residents Pediatrics 5 nights 9.93

McCormick et al,39

2012

Nonrandomized

2-group

27 residents Surgery,

orthopedics

Not described Resident wellness, 11.45

Davenport et al,40

2010

Single group

cross-sectional

20 residents Radiology 9 h, 7 nights 13.03

McCoy et al,41 2011 Single group

pre-post

6 residents IM, GI 11 h (EOD 3 12,

total 6 shifts)

12

Zahrai et al,42 2011 Nonrandomized

2-group

16 residents Surgery,

orthopedics

14 h, 5 nights Resident wellness, 7.09

Education, 8.18

Luks et al,43 2010 Single group

posttest

116 residents IM 12 h, 14 days 7.5

Borman et al,44 2011 Single group

posttest

6161 residents Surgery Not described 9

Kee et al,45 2011 Single group

posttest

8 residents IM 11.5 h, 5d 5
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TABLE 3B

Extended

Patient Care Resident Wellness Resident Education

Experimental schedule

increased handoffs

Quality of patient care

perceived to be reduced

such that NF schedule

terminated early

NF residents slept more on call versus

control schedule residents (mean, 5.1

versus 8.3 h, P ¼ .003)

Decreased availability for teaching

conferences, and reduced PGY-1

presence during daytime hours

Less sleep prior to shift: NF 6 h versus day

shift 7 h (P , .05)

Significantly higher sleepiness on NF than

day, ESS 13 for NF versus 6 for day shift

(P , .001),

Significantly decreased sleep quality on NF

(P ¼ .001)

NF associated with decreased shift length,

decreased work hours, but also

significantly decreased total sleep: 5.47

versus 7.5 h (P , .001)

Subgroup analysis: mean NF sleep 5.1 h,

mean day shift 5.7 h (P ¼ .08)

Significantly higher levels of fatigue on NF

Between traditional call and NF,

diagnostic discrepancies

between residents and staff

physicians were lower on NF,

overnight versus night float

OR 1.5

No significant difference in

length of stay, 30-day

readmission rates, 30-day

mortality, codes, rapid

response team calls, ICU

transfers between control

and intervention months

No significant reduction in work hours per

week (64.3 versus 68.9, P ¼ .40)

Overall experience rated lower on

intervention month (P ¼ .040)

Residents felt less prepared to manage

cross-covered patients during

intervention month (P ¼ .006)

Residents less likely to attend educational

conference on intervention months (P

¼ .02)

Residents reported higher hours per week

for scholarly research on the

intervention month (9.5 versus 2 h,

P , .001)

Lower scores on SF36 Stressor Inventory for

role of physical, bodily pain, and social

functioning for NF residents

No difference in stress levels between NF

and standard call, less time for physical

activity in NF group

No significant difference in attendance of

education sessions, hours reading, or

case volumes

Fewer hours of sleep per day at home on NF

(6.3 versus 7.1 h, P , .001)

Significantly less time at education

sessions on NF (0.1 versus 2.7 h,

P , .001)

Significantly fewer hours per week with

attending on NF (0.57 versus 2.97 h,

P , .001)

Significantly less time reading on NF (2.63

versus 3.33 h, P ¼ .004)

No difference in sleep duration between

extended call and NF systems

Perceived improved continuity

of care with NF intervention

Perceived better alertness, more energy for

residents

Perceived more time for reading
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37%),26,27,29,30,34–36,42,45,46 instead of the higher-

level outcomes, such as behavior or patient out-

comes.

Shift Length

TABLE 3A outlines the 13 studies examining shift

length and shows the study design, quality score, and

outcomes.23–35 The length of shifts that were studied

ranged from 13 to 36 hours. The populations of

interest, and subsequently the study outcomes, were

not consistent across all of the studies. There were 2

studies reviewing surgical cases, using complication

rates as outcomes (total n ¼ 6066)23,24; 9 studies

involving residents with a variety of patient care,

resident wellness, and resident education outcomes

(total n ¼ 3618)26,27,29–35; and 2 studies involving

patients with length of stay, mortality, and readmis-

sion rates used as outcomes (total n ¼ 4655).25,28 Of

the 2 studies of surgical cases, 1 found no difference in

mortality for surgeries performed on shifts shorter

than 16 hours compared with shifts longer than 16

hours, but this study found a slightly higher compli-

cation rate for procedures performed during shifts

longer than 16 hours.24 The other study found no

difference in complication rates for surgeries per-

formed on shifts longer than 16 hours.23 Two studies

found shorter length of stay for patients with the

shorter shift length,25,31 although another study

found no difference in length of stay,28 and 3 found

no difference in mortality.24,28,31

Regarding resident wellness outcomes, the inter-

ventions most frequently had no impact (3 of 5,

60%).27,34,35 Notably, the only randomized con-

trolled trial in the shift length intervention group

found no impact on resident well-being with shifts of

12 versus 30 hours.34 Resident education outcomes

were most frequently unfavorable (5 of 8,

63%),29,30,33–35 with decreases in staff supervision,

opportunities for assessment, attendance at educa-

tional activities, and decreased operative cases report-

ed as negative outcomes.

Night Float

TABLE 3B shows the study design, quality score, and

outcomes of the 12 studies examining night float.36–47

Studies predominantly examined resident well-being

(10 of 12, 83%),37–39,41–47 and the majority reported

unfavorable outcomes (6 of 10, 60%), such as

decreased sleep,36,38,43 higher fatigue,39,47 and higher

stress,43 compared to traditional call. The majority of

studies that examined educational outcomes demon-

strated worse outcomes with night float (4 of 6,

67%), with decreased attendance at teaching confer-

ences,36,41–43 less time per week spent with attending

physician,43 and less time for independent reading.43

Only 2 studies examined patient care outcomes, and

their results are contradictory. One demonstrated

decreased diagnostic errors,40 and the other reported

no differences in length of stay, 30-day readmission

rates, 30-day mortality, codes, rapid response team

calls, or intensive care unit transfers.41

Protected Time for Sleep

Two studies with high-quality ratings examined the

effect of protecting time for sleep.48,49 A randomized

controlled trial of 103 residents examined the impact

on patient care and reported no significant impact on

mortality, length of stay, or readmission rates for the

2657 patients cared for by the residents.48 Both

studies examined the impact on sleep as a measure of

resident well-being, and results are contradictory. One

found that protected time improved the quality and

quantity of residents’ sleep,48 while the other found

no differences49 (TABLE 3C).

TABLE 3B

Continued

Source, y Study Design Study Size Specialty

NF (No. of

Consecutive

Nights)

MERSQI Score

Schuh et al,46 2011 Nonrandomized

2-group

34 residents Neurology 11.5 h, 5 d versus

11.5 h, 4 d;

14 h, 5 d versus

15 h, 1 in 4

(not NF); 12 h,

6 d versus 12 h,

4 d

Resident wellness, 10.36

Education, 7.63

Brandenberger et al,47

2010

Nonrandomized

2-group

14 residents Surgery 12 nights 7.63

Abbreviations: MERSQI, Medical Education Research Quality Study Instrument; IM, internal medicine; NF, night float; ESS, Epworth Sleepiness Scale; OR,

operating room; GI, gastroenterology; EOD, every other day.
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Discussion

We reviewed the literature that was published during

this period (2010–2014) to clarify the impact of duty

hour restrictions on patient safety, resident education,

and resident wellness. Across 27 studies with 41

separate analyses, the largest proportion of results

pointed to an unfavorable impact (16 of 41, 39%)

and the second largest to no impact (15 of 41, 37%).

Of the 3 types of outcomes, resident education

garnered the highest proportion of unfavorable

outcomes, followed by resident well-being. Of the 3

approaches for adapting resident schedules to duty

hour restrictions, night float was associated with the

highest proportion of unfavorable results.

The majority of previous reviews have examined

retrospective outcomes before and after duty hour

implementation, based on when the ACGME regula-

tions took effect, and the studies included in these

reviews did not state how duty hour regulations were

implemented.3–5,7 The review by Reed et al5 and our

review highlight that not all strategies to comply with

duty hour regulations are equally effective. Reduced

shift length is the strategy with the best evidence for

improved patient care, although this is still only

modest evidence, as there are numerous studies that

demonstrate no impact. For the modest improve-

ments, at best, in patient care, the reduced shift length

did improve resident wellness and had a negative

impact on education in most studies (TABLE 3A).

Night float is an increasingly common strategy, yet

only 1 study in our review demonstrated a positive

impact on patient care40 and 1 demonstrated a

favorable impact on residents.45 The remainder of

the studies demonstrated either an unfavorable

impact or no change to resident well-being. Further,

4 of 6 studies (67%) found a negative impact on

resident education. This is in contrast to the review by

Fletcher et al9 that concluded resident quality of life

may be improved by duty hour restrictions, and that

the impact on education was unclear.

As more prospective studies with defined interven-

tions become available, there is increasing evidence

that some strategies (night float) for duty hour

regulations may have a negative impact on resident

well-being. The vast majority of interventions did not

use the suggested 4-night maximum recommended by

the Institute of Medicine; therefore, these findings

may be attributable to the acute sleep deprivation that

has been reported with increased numbers of consec-

utive nights on call.50 Previous reviews, including the

1 we updated, have been supportive of duty hour

restrictions, although many have determined that the

evidence is unclear.1–3,6 The original intended purpose

of duty hour changes was to enhance patient safety

through enhanced supervision and sleep.1,9,11 Many

of the reviews have found no conclusive evidence that

duty hour restrictions have improved patient care;

therefore, one might conclude that duty hour restric-

tions have not had their intended impact. There is also

a growing body of evidence to suggest that there is no

definitive improvement in resident well-being, and

that there is a potential negative impact on resident

education. It is worth noting that while the issue of

supervision after the institution of the duty hour

limits is relatively underresearched, 2 of the studies in

our review found decreased time with attending

physicians and decreased supervision as a result of

duty hour regulations. Enhanced supervision was a

key feature in the Institute of Medicine report and the

ACGME standards; however, it appears to not have

been addressed in the majority of interventions, and

may actually be decreased by implementing duty hour

restrictions.

Limitations of this review are similar to those of

the original study. Few of the studies were random-

ized controlled trials.34,36,48 However, many used a

nonrandomized 2-group design, which is a reasonable

design for an educational intervention. Unfortunately,

TABLE 3B

Continued, Extended

Patient Care Resident Wellness Resident Education

Higher score for depersonalization and

emotional exhaustion for residents on

restricted hours

Fatigue was better on restricted hours

No significant difference in sleepiness or

sleep quantity

Faculty favored longer shifts

Fatigue was higher in NF group
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the studies in this review used heterogeneous outcome

measures, precluding quantitative synthesis and

comparisons. Further, while the most important

patient care outcomes are arguably mortality and

morbidity, only 60% (6 of 10) of studies that

reviewed patient care looked at mortality and

morbidity outcomes.23–25,28,41,48 Regarding educa-

tion, the outcome measures were largely related to

attendance at teaching sessions and time with faculty.

While important, these are rough surrogates for more

meaningful educational outcomes.

As an update to a previous literature review with

strict inclusion criteria, the studies in our review do

not represent all of the literature on this topic. As in

the original review, we excluded studies that did not

occur in actual practice settings. The purpose of this

criterion is to accentuate results that are ecologically

valid over results derived from laboratory studies on

the effects of sleep deprivation. Further, by limiting

our review to studies with defined interventions, the

results of each method of limiting duty hours are

more apparent. Without a clearly defined intervention

to implement duty hours, it is difficult to determine

cause and effect, and even associations are less clear

due to confounders. Given these limitations, this

review does not definitively answer the questions

regarding the impact of duty hour restrictions.

However, the studies included are the most applica-

ble, current evidence on this topic, and the number of

studies in our review is consistent with other reviews

of issues in medical education.51–54

Future directions for this field should include

attempts to standardize outcome measures across

studies so that there will be more generalizability and

studies will be able to be compared more accurately.

Additionally, duty hours are only 1 factor in the safety

of patients cared for by residents; handover-related

communication errors and supervision of residents

have also been identified as contributing factors.

Future studies should seek to assess the impact of a

more comprehensive approach to improving patient

care. Recently, a prospective handoff ‘‘bundle’’

intervention study demonstrated a significant reduc-

tion in medical errors, and demonstrated proof of the

concept of studying the impact on patient care from

combining simultaneous interventions.55

Conclusion

An updated review of 27 recent and highly applicable

studies demonstrates that focusing on interventions to

limit resident duty hours alone has not had the

expected, consistent improvements to patient care,

resident education, or resident well-being. FurtherT
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duty hour restrictions appear to have had an

unintended negative impact on resident education. It

is time to reevaluate the profession’s approach to the

issue of resident hours and its impact on patient care

and residency education.
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