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Editor's Note
IMPORTANCE Debate continues regarding whether to further restrict resident duty hour

policies, but little high-level evidence is available to guide policy changes.
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OBJECTIVE To inform decision making regarding duty hour policies, the Flexibility in Duty
Hour Requirements for Surgical Trainees (FIRST) Trial is being conducted to evaluate whether
changing resident duty hour policies to permit greater flexibility in work hours affects patient
postoperative outcomes, resident education, and resident well-being.
DESIGN, SETTING, AND PARTICIPANTS Pragmatic noninferiority cluster-randomized trial of
general surgery residency programs with 2 study arms. Participating in the study are
Accreditation Council for Graduate Medical Education (ACGME)–approved US general surgery
residency programs (n = 118), their affiliated hospitals (n = 154), surgical residents and
program directors, and general surgery patients from July 1, 2014, to June 30, 2015, with
additional patient safety outcomes collected through June 30, 2016. The data collection
platform for patient outcomes is the American College of Surgeons National Surgical Quality
Improvement Program (ACS NSQIP), thus only hospitals participating in the ACS NSQIP were
included.
INTERVENTIONS In the usual care arm, programs adhered to current ACGME resident duty

hour standards. In the intervention arm, programs were allowed to deviate from current
standards regarding maximum shift lengths and minimum time off between shifts through an
ACGME waiver.
MAIN OUTCOMES AND MEASURES Death or serious morbidity within 30 days of surgery
measured through ACS NSQIP, as well as resident satisfaction and well-being measured
through a survey delivered at the time of the 2015 American Board of Surgery in Training
Examination (ABSITE).
RESULTS A total of 118 general surgery residency programs and 154 hospitals were enrolled in
the FIRST Trial and randomized. Fifty-nine programs (73 hospitals) were randomized to the
usual care arm and 59 programs (81 hospitals) were randomized to the intervention arm.
Intent-to-treat analysis will be used to estimate the effectiveness of assignment to the
intervention arm on patient outcomes, resident education, and resident well-being compared
with the usual care arm. Several sensitivity analyses will be performed to determine whether
there were differential effects when examining only inpatients, high-risk patients, and
emergent/urgent cases.
CONCLUSIONS AND RELEVANCE To our knowledge, the FIRST Trial is the first national

randomized clinical trial of duty hour policies. Results of this study may be informative to
policymakers and other stakeholders engaged in restructuring graduate medical training to
enhance the quality of patient care and resident education.
TRIAL REGISTRATION clinicaltrials.org Identifier: NCT02050789
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R

esident duty hour requirements in the United States are
still evolving as key stakeholders, such as the Accreditation Council for Graduate Medical Education (ACGME), debate how best to (re)structure graduate medical education. Educators struggle to balance the acquisition of clinical judgment, technical
skills, care continuity, professionalism, and a commitment to the patient against avoiding fatigue and the related issues of resident wellbeing and patient safety.1-5 Many argue that tired residents working long hours may make errors that result in patient harm.6-10
Conversely, it may be that current duty hour limits interrupt continuity of care and require more frequent handoffs, thus exposing patients to undue risk as the doctors who know their case best are
unable to follow them during the critical aspects of their care (eg,
stabilization in the intensive care unit and during surgery or
reoperation).1,11,12 Moreover, the duty hour restrictions may limit resident education as they are unable to follow the “natural history” of
a particular patient whom they admitted or on whom they performed surgery.4,13
In 2003 and 2011, the ACGME placed restrictions on duty hours
mandating a maximum 80-hour work week, regulating mandatory
time off between shifts, and limiting on-call periods (Table).14-23 However, there is concern that these duty hour restrictions were implemented without a strong evidence base and may result in unintended detrimental effects on patient care and resident training.17 To
our knowledge, no large national randomized trials have addressed
this issue, and the available evidence is often challenging to interpret owing to a number of limitations and study heterogeneity.24 A
comprehensive review of the available literature on duty hour reforms, published in 2013 by authors from the ACGME, found mixed
results and possibly worse outcomes for surgical patients after duty
hour reform.25
To address this evidence gap, a 1-year prospective 2-arm clusterrandomized pragmatic noninferiority trial of ACGME-approved residency programs was initiated, the Flexibility in Duty Hour Requirements for Surgical Trainees (FIRST) Trial (clinicaltrials.gov Identifier
NCT02050789). The objective of this study is to investigate whether
elimination of several ACGME resident duty hour requirements would
adversely affect patient outcomes and resident education and wellbeing. Residency programs were randomized to (1) an intervention
arm that allows modification of selected ACGME resident duty hour
restrictions or (2) usual care (ie, adherence to all current ACGME restrictions) (Table). The primary outcome will be a composite measure of 30-day risk-adjusted postoperative death or serious morbidity rates. We hypothesize that hospital-level patient safety
outcomes in the intervention arm will be no worse than hospitallevel outcomes in the usual care arm. In addition, we will evaluate
residents’ and program directors’ perceptions of duty hours, quality and safety, professional training, and well-being. Results from this
trial will help inform the ACGME and other stakeholders in efforts
to redesign postgraduate training to optimize the quality and safety
of patient care, as well as resident education and well-being.

Study Aims and Hypotheses
Our study aims are 2-fold. First, we will evaluate whether modifying current resident duty hour policies to permit greater flexibility
in scheduling (intervention) has any effect on the average hospitalE2
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Table. Overview of ACGME Resident Duty Hour Requirements
in Usual Care and Intervention Arms of the FIRST Triala
Requirement

Usual Care
Arm

80-h Per week (averaged over 4 wk)

No change

No change

1 d Off per week (averaged over 4 wk)

No change

No change

In-house call no more than every third
night (averaged over 4 wk)

No change

No change

PGY-1 resident duty periods must not
exceed 16 h

No change

Eliminated

PGY-2 residents and above must not work
more than 24 h with an additional 4 h for
transitions in care

No change

Eliminated

Residents must have 14 h off after 24 h
in-house duty and at least 8-10 h off after
a regular shift

No change

Eliminated

Intervention Arm

Abbreviations: ACGME, Accreditation Council for Graduate Medical Education;
FIRST, Flexibility in Duty Hour Requirements for Surgical Trainees;
PGY, postgraduate year.
a

For full details regarding the difference in duty hour requirements between
the usual care and intervention arms, see the study protocol and redlined
version of the ACGME duty hour requirements for intervention arm hospitals
at http://www.TheFirstTrial.org.

level risk for adverse postoperative outcomes. Our first and primary study hypothesis is that patients undergoing surgery in hospitals affiliated with programs randomized to intervention (flexible
duty hours) will be at no greater risk for 30-day postoperative death
or serious complications compared with patients undergoing surgery in hospitals affiliated with programs randomized to usual care
(hypothesis 1).
Second, we will evaluate whether modifying current resident
duty hour policies to allow greater flexibility in resident duty hours
will have any effect on the quality of resident education and resident well-being. Our second hypothesis is that residents in programs randomized to the intervention will be no less satisfied with
their residency training and experience compared with residents in
programs randomized to usual care (hypothesis 2A) and that there
will be no difference between residents in programs randomized to
the intervention and those in programs randomized to usual care
in levels of self-reported well-being (hypothesis 2B).

Methods
Study Design
The FIRST Trial is a 2-arm, cluster-randomized, pragmatic noninferiority trial of ACGME-accredited general surgery residency programs in the United States. Cluster randomization was implemented at the level of residency programs because duty hour policies
are designed and implemented at the program level, not at the level
of hospitals or individuals. For purposes of external validity, this study
was designed as a pragmatic trial where we do not impose a uniform work-hour schedule for residents in either the intervention or
usual care study arms—the exact implementation of duty hour policies is left up to the individual programs. Considerable variation exists in the institutional implementation of ACGME duty hour restrictions. It would not be feasible to ensure uniform interpretation and
implementation of duty hour restrictions and intervention conditions across programs. Thus, our study resembles the real-world conditions under which resident duty hour policies are implemented.
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Institutional Review Board Determination
The FIRST Trial protocol was reviewed by the institutional review
board (IRB) office of Northwestern University. The IRB office deemed
the FIRST Trial to be nonhuman subjects research and thus waived
from further review. This was further confirmed by the principal investigator (K.Y.B.) and the study team in discussions with bioethicists not involved with the study team. Residency programs and hospitals may elect to submit IRB applications to their local IRB and seek
any type of determination they deem appropriate.
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Figure 1. FIRST Trial Enrollment Diagram
252 General surgery
ACGME-accredited
US residency programs
116 Excludeda
27 In New York
14 Ineligible or initial
accreditation status
77 Not participating in
ACS NSQIP

Study Population
136 Eligible general surgery
residency programs

Our study population consists of ACGME-approved general surgery residency programs in the United States as of January 1, 2014,
including their affiliated hospitals, surgical residents, and patients
therein.

18 Did not enroll
6 Declined
12 No contact

Sample Enumeration
118 Randomized

To enumerate our sample for recruitment, we used data from the
American Board of Surgery, the ACGME website (https://www.acgme
.org/acgmeweb/), and the American Medical Association FREIDA
Online database (http://www.ama-assn.org/ama/pub/education
-careers/graduate-medical-education/freida-online.page). We identified 252 general surgery residency programs that served as our sampling frame.

59 Programs in usual care
arm (73 hospitals)

Recruitment
Programs that had at least 1 affiliated hospital that participates in the
ACS NSQIP were recruited to participate in the FIRST Trial (eAppendix 1 in the Supplement). Programs enrolling in the FIRST Trial voluntarily consented to 8 terms and requirements to be included
(eTable in the Supplement).

Randomization
Residency programs were randomly assigned to study arms using a
stratified cluster-randomization strategy. The ACS NSQIP data from
2012 and 2013 for enrolled hospitals were used to calculate hospitallevel observed rates of 30-day postoperative death/serious morbidity among general surgery patients. For programs with more than
1 ACS NSQIP hospital enrolled in the FIRST Trial, we calculated the
program-level rate as the mean of hospital-level rates. Programs were
jamasurgery.com

1 Program dropped
out prior to start date
(1 hospital)

0 Programs dropped
out prior to start date
(2 hospitals)
59 In usual care arm
(71 hospitals)

Eligibility Criteria
Because the data collection platform for patient-level outcomes was
the American College of Surgeons (ACS) National Surgical Quality
Improvement Program (NSQIP),26 general surgery residency programs were eligible to enroll and participate in the FIRST Trial if they
were affiliated with 1 or more hospitals enrolled in the ACS NSQIP.
Hospitals must have been enrolled in ACS NSQIP as of January 1, 2014
(ie, this ensures that all were in the program and abstracting data
for at least 6 months prior to the study start date). Programs were
ineligible for the FIRST Trial if they met any of the following study
exclusion criteria: the program was located in a state where resident duty hours are regulated by state law (eg, New York); the program was in poor standing with ACGME for work-hour violations (determined by the Surgery Residency Review Committee) or was a new
program without a full resident complement; and/or the program’s
only ACS NSQIP affiliates were children’s hospitals, Veterans Administration hospitals, and/or other military hospitals (Figure 1).

59 Programs in intervention
arm (81 hospitals)

58 In intervention arm
(80 hospitals)

Main study analysis

ACGME indicates Accreditation Council for Graduate Medical Education;
ACS, American College of Surgeons; FIRST, Flexibility in Duty Hour
Requirements for Surgical Trainees; and NSQIP, National Surgical Quality
Improvement Program.
a

The categories are not mutually exclusive; thus, the number of exclusions for
each category do not sum to 116.

stratified into tertiles according to program-level observed 30-day
postoperative death/serious morbidity. Within each stratum, programs were randomly assigned to study arms. The decision to adopt
a stratified approach to randomization was predicated on preliminary analyses in which we found that stratifying programs into tertiles based on observed 30-day postoperative death and morbidity could reduce between-hospital variance by more than 40% and
reduce between-program variance by approximately 100%, thus improving the statistical efficiency of our study.

Study Sample
A total of 118 general surgery residency programs and 154 hospitals
were enrolled in the FIRST Trial and randomized (Figure 1). Fiftynine programs were randomized to usual care along with 73 hospitals and 59 programs and 81 hospitals were randomized to the intervention. After randomization, 2 hospitals affiliated with programs
randomized to usual care withdrew. One program and its hospital
affiliate withdrew from the intervention arm because they were located in New York and unsuccessfully petitioned to join the FIRST
Trial. Thus, our final sample consisted of 117 general surgery residency programs and a total of 151 hospitals, with 59 programs and
71 hospitals in usual care and 58 programs and 80 hospitals in the
intervention arm (Figure 1).
(Reprinted) JAMA Surgery Published online December 30, 2015
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Study Arms
Residency programs and their participating ACS NSQIP hospital affiliates were randomized to 1 of 2 arms: usual care or intervention
(Figure 1). A letter and email were sent to each hospital informing
them of their assigned study arm.

patient safety, availability of supervision, work scheduling, patient
interaction, clinical responsibility/accountability, and continuity of
care. This outcome will be assessed 6 months into the trial period
as this is the scheduled timing of the ABSITE, and the survey will be
administered at the end of the ABSITE (Figure 2).

Usual Care Arm

Resident Well-Being Outcomes (Hypothesis 2B)

Residency programs randomized to the usual care arm adhere to all
current ACGME resident duty hour regulations as mandated since
2011. There are no changes at all for these programs and hospitals.

Our primary resident well-being outcome is residents’ selfreported overall satisfaction with well-being in the 6 months preceding the ABSITE, as assessed on the ABSITE Resident Survey
Addendum. Secondary end points include self-reported levels of rest,
personal safety, fatigue, and work/life balance. This outcome will be
assessed 6 months into the trial period as this is the scheduled timing of the ABSITE survey (Figure 2).

Intervention Arm

Residency programs randomized to the intervention arm were
subject to all ACGME duty hour regulations for the 2014-2015 academic year with the exception of certain clauses pertaining to maximum work period length, minimum time off between scheduled duty
periods, and maximum frequency of in-house on-call hours. The
Table details the specific ACGME resident duty hour regulations for
programs in the usual care and intervention arms of the FIRST Trial.
Three important regulations were unchanged: the 80-hour weekly
maximum (averaged over 4 weeks), 1 day off every 7 days (averaged over 4 weeks), and being on call no more than every third night.
The guiding principles for these changes were to maximize continuity of patient care, reduce handoffs, and improve resident
education by increasing the ability of residents to care for patients
they admitted, consulted on, or operated on. Hospitals in the intervention arm were given a 2-year waiver by the ACGME to allow
flexibility in duty hour structure (redlined common program requirements are available at http://www.TheFirstTrial.org).

Outcomes and Measures
Patient Safety Outcomes (Hypothesis 1)
Our primary patient safety outcome for testing is the composite measure of death or serious morbidity within 30 days of surgery. This is
a composite measure reported to ACS NSQIP hospitals, publicly reported on the Centers for Medicare and Medicaid Services’ Hospital Compare website, and endorsed by the National Quality Forum
(0697). Secondary patient safety outcomes include 30-day postoperative mortality, serious morbidity, any morbidity, failure to rescue, surgical site infection, pneumonia, renal failure, urinary tract infection, reoperation, sepsis, prolonged length of stay, and
readmissions.
These outcomes will be measured according to standard ACS
NSQIP procedures. The data collection and waiver for the intervention arm hospitals will continue for 2 years (July 1, 2014, to June 30,
2016) (Figure 2). This will allow for future analyses assessing the impact of the intervention in a second year after implementation. It is
unclear whether the second year will facilitate further adoption of
the intervention arm policies or whether there will be reversion to
standard duty hour policies at intervention arm hospitals.

Resident Education Outcomes (Hypothesis 2A)
Our primary resident education outcome is the level of overall satisfaction with their education reported by residents on the 2015
American Board of Surgery in Training Examination (ABSITE) Resident Survey. Secondary outcomes include resident perceptions of
E4
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Data Collection
Patient-Level Data
Detailed validated data on patient characteristics, comorbidities, surgical procedures, and outcomes will be obtained through the ACS
NSQIP data platform (Figure 3; eAppendix 2 in the Supplement).

Resident-Level Data
As part of collaboration with the American Board of Surgery (ABS),
the ABS agreed to attach a Resident Survey Addendum to the
January 2015 ABSITE. The Resident Survey Addendum was a brief
close-ended survey designed to collect information on resident perceptions of the quality of their education, workload, quality of life/
well-being, and patient safety. Although this survey addendum was
designed by FIRST Trial investigators, the survey was administered
as part of the ABSITE using existing test administration protocols and
infrastructure to all residents in the country irrespective of whether
the resident is at a FIRST Trial–participating program. The full survey will be available at http://www.TheFirstTrial.org.
The survey was developed based on prior surveys of resident
duty hour policies by a multidisciplinary group.5,27-32 These existing surveys were adapted to meet the needs of the FIRST Trial:
(1) assess resident satisfaction with their educational experience,
(2) assess resident well-being, and (3) assess whether residents were
adherent to the duty hour policies at their institution. The survey differed slightly for postgraduate year 1 residents vs postgraduate years
2 through 5 residents. Research residents were excluded from
having to take the survey. The survey was piloted and iteratively
revised based on feedback from postgraduate years 1 through 5
residents at programs in the usual care and intervention arms.
The piloting was done in 3 rounds. First, the survey was piloted
through semistructured interviews with residents using a “thinkaloud” approach. Then, the survey was given to a larger number
of residents at multiple institutions (both intervention and usual
care), and feedback was solicited to assess the residents’ ability to
understand the questions easily. Finally, additional residents completed the survey to ensure that it could be completed in a timely
fashion.
The ABSITE data collection and data processing were solely under the purview of the ABS. The ABS will give the study team access to a deidentified data set containing coded private information and responses to items in the Resident Survey Addendum. This
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Figure 2. FIRST Trial Timeline
Trial
development
begins

October
2013

June
2015

July
2014

Enrollment
and
randomization

October
2015

Data collection

Interim analysis

January
2016

February
2016

July
2016

Data analysis
• Results presented
• ACGME meeting

ABSITE survey

ABSITE indicates American Board of
Surgery in Training Examination;
ACGME, Accreditation Council for
Graduate Medical Education.

ACGME waiver for intervention arm hospitals
Data collection for 2 y

Statistical Significance

Figure 3. Data Collection Plan
Surgical residency
programs/hospitals

Randomize hospitals/
programs

Intervention arm
(flexible duty hour
requirements)

vs

Usual care hospitals
(current duty hour
requirements)

Data collection from July 1,
2014, to June 30, 2015

Data analysis: comparison of outcomes
Primary outcome: death or serious
morbidity composite
Secondary outcomes: death, serious
morbidity, any morbidity, individual
complications, reoperations, length of
stay, readmission, and failure to rescue

Assess resident perceptions of duty
hour regulations through survey
attached to January 2015 ABSITE
Assess program case volumes,
ABSITE scores, and PD survey

Statistical Methods

ABSITE indicates American Board of Surgery in Training Examination; PD,
program director.

deidentified data set will include no direct personal identifiers (eg,
resident names). The data set will include analytic identifiers for individual respondents and an analytic institutional identifier to permit appropriate statistical methods for analyzing the data to
account for clustering of data.

Adherence Measures
Data used to measure adherence to the study arm will be taken from
the Program Director Survey. The brief close-ended survey allows
the program director of each general surgery residency program to
designate which ACGME resident duty hour requirements were
changed, if any, during the FIRST Trial waiver period (Table). Additionally, the survey asks the reason for which changes were made
and the program director’s satisfaction level with these changes. The
survey was created from prior surveys on resident duty hours for program directors,3,33 piloted, and iteratively revised in the manner described for the ABSITE Resident Survey. The IRB at Northwestern
University deemed the Program Director’s Survey to be nonhuman
participants research.
jamasurgery.com

The overall level of statistical significance for the study will be set at
P < .05. This level of statistical significance will be adjusted in analyses and reporting to account for higher overall study type I error rates
caused by (1) group sequential analysis due to analyses undertaken
at interim and at study completion and (2) multiple comparisons in
final analyses. We will use the method of Lan and DeMets34 to set the
significance levels for the interim analyses and final analyses to account for the fact that we will be analyzing the data twice. Given that
analyses will be conducted at midpoint and at completion with 1-sided
hypothesis testing (α = .05), overall power set at β = 80%; and using
an O’Brien-Fleming-type α-spending function, we calculate that the
significance-levelboundariesfor1-sidedteststobeaninterim P < .006
for interim analyses and final P < .04 for final analyses. This
approach sets a high bar for early stopping and keeps the final significance-level boundaries closer to that which was intended.

Intent-to-Treat Analyses (Primary Analyses)
Our primary analyses to evaluate all hypotheses will follow an intentto-treat (ITT) approach, meaning that all available data from all study
participants from both study arms will be used, regardless of the level
of adherence to duty hour prescriptions in study arms. An ITT approach is consistent with real-world implementation conditions in
which there is program-level heterogeneity in adherence and adoption of duty hour policies and is consistent with the pragmatic nature of this trial. For evaluation of a policy change such as this one
in the FIRST Trial, an ITT approach is relevant given that the question is whether the patient outcomes and resident outcomes are no
worse when programs are allowed the flexibility to change their duty
hour policies. Sensitivity analyses will include per-protocol analyses in which we control for program-level adherence to prescribed
duty hour regulations.

Evaluation of Hypothesis 1
To evaluate the effect of study arm assignment on postoperative
outcomes, we will estimate 3-level logistic regression models (patients nested within hospitals nested within residency programs)
with random hospital-level and program-level intercepts that
regress postoperative outcomes on a single covariate indicating
the study arm assignment of the hospital in which a patient
(Reprinted) JAMA Surgery Published online December 30, 2015
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underwent surgery and fixed effects indicating program strata.
Given successful randomization, the coefficient on study arm
assignment represents the ITT estimate of the effect of being
hospitalized in an environment with flexible duty hours on patient
outcomes.
Models will also be estimated with adjustment for hospital and
patient characteristics, and sensitivity analyses will explore alternative specifications. Noninferiority of intervention (vs usual care) will
be assessed by comparing the exponentiated coefficient for Intervention and its 92% CI against the noninferiority margin expressed
as an odds ratio.
We will follow the same modeling strategy described here to
evaluate secondary patient outcomes, including 30-day postoperative mortality, serious morbidity, any morbidity, failure to rescue, surgical site infection, pneumonia, renal failure, urinary tract infection, reoperation, sepsis, readmissions, and length of stay.
Planned subgroup analyses will be conducted to investigate
whether there were any differential effects of intervention for highrisk patients, inpatients only, and emergent/urgent cases. Subgroup analyses will be executed by including an interaction term between study arm assignment and grouping variables and will be
carried out for primary end points only.35-37

Flexibility in Duty Hour Requirements for Surgical Trainees Trial Protocol

Addressing Study Adherence (Additional Analyses)
The ITT analysis uses the full study sample to estimate the effectiveness of study arm assignment on study outcomes (ie, the effect
of permitting residency programs to modify ACGME duty hour restrictions). However, it does not take into account whether programs randomized to the intervention actually implemented changes
to duty hour policies. Particularly in pragmatic trials such as this one,
the difference between effectiveness (ITT) and efficacy may be great,
and there may be additional interest in understanding whether there
were differential outcomes among study participants that actually
implemented duty hour changes. Thus, we will also perform perprotocol, population average treatment effect, and local average
treatment effect analyses (eAppendix 3 in the Supplement).

Design Justifications
Cluster Randomization
Cluster randomization was implemented because duty hour policies and schedules are implemented and enforced at the program
level (eAppendix 4 in the Supplement).

Noninferiority Design
Evaluation of Hypotheses 2A and 2B
To evaluate the effect of assignment to flexible duty hours on resident satisfaction with educational quality (hypothesis 2A) and wellbeing (hypothesis 2B), we will estimate hierarchical-ordered logistic regression models with program-level random intercepts that
regress each outcome on a single covariate indicating the study arm
assignment of the program a resident was enrolled in and fixed effects indicating program strata. Hierarchical-ordered logistic regression will be used because resident outcomes were measured using
a 5-point Likert scale. Given successful randomization, the exponentiated coefficients on study arm assignment in these analyses
represent the unadjusted ITT estimate of the multiplicative effect
of assignment to intervention (vs usual care [reference category])
on the odds of reporting a higher level of satisfaction. We will explore alternative model specifications to assess the robustness of
our estimates, including nonhierarchical-ordered logistic regression, generalized-ordered logistic regression, and multinomial
logistic regression. All models will also be reestimated with the inclusion of resident and program characteristics (resident sex, postgraduate year, program type [academic, community, or military], and
geographic region).
This modeling strategy will be applied to evaluate secondary resident outcomes, including residents’ satisfaction with specific aspects of their educational and clinical experience, as well as their
perception of the effect of their institutional duty hour policies on
dimensions of their educational and clinical experience and quality
of life.
Planned subgroup analyses will explore whether there was any
differential effect of intervention by resident sex, postgraduate level,
geographic region, or program type. As before, subgroup analyses
will be carried out by including an interaction term between study
arm assignment and grouping variables. Subgroup analyses will only
be conducted on the 2 primary resident end points in this study (satisfaction with educational quality and satisfaction with own
well-being).
E6

We chose to design this study as a noninferiority trial where the burden of proof is on demonstrating that modified resident duty hours
result in patient safety and resident outcomes that are no worse than
current ACGME standards. An equivalence trial would require demonstrating that modified duty hour policies result in patient and resident outcomes that are no better and no worse than existing standards. A superiority trial would require demonstrating that modified
duty hour policies result in better patient and resident outcomes
compared with existing standards. The rationale underlying current ACGME policies is to mitigate resident fatigue and fatiguerelated threats to patient safety but do so at the expense of continuity of care and training that may also threaten the quality of patient
care and resident education. By the same token, our intervention
promotes continuity of care and training at the expense of potentially longer work hours during a duty period. Given that results of
extant studies on the effects of ACGME duty hour reform remain
somewhat equivocal as to whether patient and resident outcomes
are better postreform, we could not justify framing our hypothesis
as one of superiority. Our choice to adopt a noninferiority frame over
an equivalence frame was guided by considerations of sample size
efficiency given the fixed number of clusters available for recruitment and enrollment. Nonetheless, we will explore these alternate
evaluation approaches post hoc.

Sample Size/Power
Using pilot data on general surgery discharges from the ACS NSQIP
2012 and 2013, we estimated baseline rates of 30-day postoperative death or serious complications at 9.94% in 2012. Examining the
empirical distribution of hospital-level observed/raw rates of 30day postoperative death or serious morbidity, we defined our noninferiority margin to be an absolute difference of 1.25 percentage
points. Level-2 and Level-3 variances were estimated from variance components analyses models using pilot data that included
stratification of residency programs by tertiles of the previous year’s
observed rates of death or serious morbidity, as well as a program-
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level measure of the average rate of death or serious morbidity across
affiliated hospitals within a residency program. Level-2 (hospital) and
Level-3 (program) variances were estimated to be 0.062 and
2.44e-12, respectively.
Given these assumptions and using methods developed by Borenstein and Hedges,38 we estimated that this study would have at
least 80% power to detect a 1.25-percentage-point absolute difference in rates of death or serious morbidity across study arms with
at least 90 residency programs (45 programs per arm), an average
of 1.1 hospitals per program, and an average of 950 patients per hospital. This is a conservative calculation as the number of programs
and cases is larger; thus, we should be able to detect a smaller difference in the primary outcome measure. However, the 1.25percentage-point inferiority margin was the smallest margin consistent with the investigators’ clinical opinion and from the literature
that could be detected with adequate power (80%) given baseline
rates and potential cluster and sample sizes.

Study Organization and Institutional Assurances
Program directors at each participating residency program will complete a survey as a way to ascertain adherence to study arm assignment. A data safety monitoring board (DSMB) will independently
review the study progress to ensure data rigor and patient safety.
Full details on study organization and assurances are available in
eAppendix 5 in the Supplement.

Discussion
The FIRST Trial is a 1-year, 2-arm, cluster-randomized, pragmatic noninferiority trial that is designed to compare patient and resident outcomes in residency programs and their affiliated hospitals randomized to modified duty hour policies that permit greater flexibility in
work-hour scheduling as opposed to a group of programs and hospitals randomized to usual care (ie, existing policies).
The FIRST Trial was able to enroll 117 of 135 (87%) eligible programs, and if we exclude the military hospitals that did not receive
approval from the Department of Defense in sufficient time to enroll, we would have a 95% enrollment rate. There were 4 programs
that refused to enroll in the FIRST Trial because their residents were
not supportive or the program director did not feel that duty hour
requirements needed to be adjusted. Nonetheless, the participation rate clearly demonstrates the importance of the issue to surgical programs in the United States and allows for generalizable
results on which to base policy decisions.
Importantly, the FIRST trial was designed to examine outcomes beyond simply postoperative outcomes. While ensuring the
safety of an alternate duty hour policy is critical, it must be combined with the effects on resident well-being and education. When
allowing flexibility in duty hour requirements, it is critical to understand whether residents felt they were better able to care for patients, maintain their well-being, and obtain a better surgical education.
A common concern around the FIRST Trial is whether the
hospitals in the intervention arm adhered to the flexible duty hours
permitted and allowed their residents to leverage all of the duty hour
requirements that were eliminated. From a policy standpoint, this
is irrelevant because the objective is to ensure that allowing the flexjamasurgery.com
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ibility of the intervention arm is no worse than usual care. Whether
programs elect to enact all of the changes or some depends on their
local contextual factors and underlies the rationale for a pragmatic
trial where it is not feasible or reasonable to exactly specify and ensure adherence to all of the changes in duty hour policies. Nonetheless, we will query program directors about what policy changes were
made and will perform per-protocol analyses to address this question, but these are entirely separate analyses and should not be the
basis for policy decisions surrounding this issue.

Potential Contributions of the Study
To our knowledge, the FIRST Trial is the first prospectively designed,
national randomized trial to be conducted for the purposes of evaluating the effects of resident duty hour policies on patient and resident outcomes. A strength of our study design is the reliance on
existing validated data collection infrastructure for obtaining data on
patient and resident outcomes (NSQIP and ABSITE). The results of our
study may be informative to policymakers and other stakeholders engaged in restructuring graduate medical training to enhance the quality of patient care and resident education. The analogous trial in internal medicine, the iCOMPARE Trial, began on July 1, 2015, and will
use a similar study design as the FIRST Trial.

Limitations
Several potential limitations should be acknowledged. First, hospital participants had to be enrolled in NSQIP to be eligible. Approximately 70% of the 252 general surgery residency programs accredited by the ACGME were affiliated with at least 1 hospital that was
enrolled in the NSQIP. Because of the nontrivial participation costs
in the NSQIP, NSQIP hospitals may differ systematically from nonNSQIP hospitals. These participating hospitals may have more resources and ability to adapt to changes in duty hours given their resources. We have planned analyses to assess the generalizability of
our findings by assessing differences between participating and nonparticipating sites.39
Second, our study concerns the evaluation of resident outcomes using a survey that is administered 6 months into the trial
rather than at the end of the trial. It is unclear whether resident perceptions of training and well-being assessed at 6 months would serve
as a reliable measure of such outcomes at 12 months. We may be able
to repeat the survey at the 18-month mark of the study alongside
the ABSITE in January 2016. Similarly, a third limitation of the FIRST
Trial may be its limited duration (1 year). Ideally, we would follow a
cohort of general surgery residents from intern through chief year
and compare whether there were any differences across study arms
in resident perception of education and the acquisition of professional skills. However, this would take upwards of 7 years and would
likely not be policy relevant at the conclusion. Conducting the trial
over 1 year allows for some potentially actionable data in a shorter
time frame. Moreover, we are continuing the data analysis for a second year, and we will be able to determine whether any changes occur over time (ie, increased adoption of the flexibility or reversion
to pre–FIRST Trial standard ACGME duty hour requirements).
Fourth, it was impossible to blind participants in this study. Because participants were aware of their study arm assignment, and
possibly aware of the nature of the study, we cannot rule out research bias, such as the Hawthorne Effect, as a possible explanation for our findings. Such bias cannot be addressed by instrumen(Reprinted) JAMA Surgery Published online December 30, 2015
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tal variables analysis of local average treatment effect. However,
blinding a randomized trial of duty hour policy (or any policy) is impossible.
Finally, as a pragmatic trial, this study is not designed or
intended to test for causal relations between specific work hour
reforms or combinations of reforms and resident fatigue and
patient outcomes. Rather, the design is meant to assess the results
of a policy change where programs are permitted to make duty
hours more flexible.
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Conclusions
Study results concerning patient outcomes and resident outcomes
will both need to be considered to truly understand the impact of
allowing flexibility in duty hour requirements. Many challenges remain in determining how to best train our future surgeons, but the
FIRST Trial should provide some guidance on how to structure future duty hour policies for surgical trainees.
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