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A.STUDY DESIGN — ADDITIONAL DETAILS

Additional Information on ACS NSQIP

The American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP;
www.acsnsip.org) is the largest and most prominent multispecialty surgical outcomes assessment program.*:2
The structure of ACS NSQIP, including sampling strategy, data abstraction procedures, variables collected,
risk-adjustment methodology, and outcomes collected, have been described extensively.*® Briefly, the program
collects detailed data regarding patient demographics, preoperative comorbidities and other risk factors,
laboratory values, and operative details to allow comprehensive risk adjustment for hospital quality
comparisons on more than 30 postoperative outcomes and some process measures.*

To standardize data collection across institutions, ACS NSQIP data are abstracted at each site by trained,
certified, and audited surgical clinical reviewers (SCRs) who use highly standardized data definitions.!! Patients
are followed for complications for 30 days after the index operation irrespective of whether an inpatient,
discharged to their home or another facility, or readmitted to another hospital.*® The SCRs examine inpatient
records, review outpatient physician office charts, and even contact patients directly to accurately assess
postoperative outcomes.**” ACS NSQIP data are clinical data collected by a trained abstractor for quality
improvement, and these data are generally more accurate than administrative data for assessing postoperative
complications.'®2° The data have been shown to have excellent inter-rater reliability. Participating hospitals
must ensure complete follow-up for 95% of cases. ACS NSQIP performs regular and event-driven audits to
assess data integrity.

Most data points (except labs) are required before a hospital can submit a case to ACS NSQIP, thus there is
very little missing data — typically 0% for non-lab values. All patient outcomes are required, so there are no
missing patient outcome data. ACS NSQIP imputes data for 38 important patient characteristics and laboratory
values. Missing data were imputed by ACS NSQIP using Buck’s method, and this has been shown to be
comparable to multiple imputation when modeling postoperative outcomes using ACS NSQIP data.'*

For the purposes of the trial, we did not perform additional data audits, as the standard ACS NSQIP data audit
process is thorough, well-tested, and thought to be sufficient.
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Planned Interim Analysis

The FIRST Trial carried out a planned interim analysis in January 2015 to assess whether any differences could
be observed in patient outcomes between study arms. Interim evaluation was based on a comparison of 30-day
postoperative death or serious morbidity (primary patient outcome) across study arms using ACS NSQIP data
from FIRST Trial hospitals spanning surgical cases from July through August 2014, as cases are not available
for analysis until at least 120 days after the date of surgery.

The FIRST Trial Data Safety and Monitoring Board reviewed a confidential Interim Report in February 2015
and determined that the FIRST Trial could safely continue.

Statistical Significance Levels

The overall level of statistical significance for the study was set at p<0.05. Significance levels for the final

analysis of patient outcomes (as reported in this paper) were adjusted to account for one planned interim
analysis of patient outcomes that was carried out halfway through the study period (discussed above). Using the
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method of Lan and DeMets (1983), we adjusted the p-value for one-sided tests in final analyses to p<0.04 in
order to maintain an overall significance level of p<0.05 for the entire study.

The level of statistical significance for hypothesis tests concerning resident outcomes remained p<0.05 because
resident outcomes could not be studied in the interim analysis.

Statistical Power and Sample Size

The FIRST Trial was powered on the basis of the primary patient outcome: 30-day postoperative death or
serious morbidity.

The baseline rate of 30-day postoperative death or serious morbidity was 9.94% in 2012 and 9.82% in 2013
using data on general surgery ACS NSQIP cases from sample hospitals in 2012 and 2013. The study team
defined the noninferiority margin to be an absolute difference of 1.25 percentage points in rates of 30-day
postoperative death or serious morbidity, based on clinical judgment, trends in this ACS NSQIP outcome
measure, power calculations, and intra-cluster correlations. Variance components models of 30-day
postoperative death/serious morbidity were estimated with program-level and hospital-level random effects
using these data. Models were estimated with and without stratifying programs by tertiles of 2012 observed
rates of death or serious morbidity. The final variance components model that informed our power calculations
was a 3-level hierarchical logistic regression model that included adjustment for baseline rates (in the form of
tertiles of program-level rates of 30-day postoperative death/serious morbidity) with hospital (level 2) and
residency program (level 3) random intercepts. Level-2 (hospital) and Level-3 (program) variances were
estimated to be 0.062 and 2.44e-12, respectively.

Given baseline rates and estimated variance components, we calculated minimum sample size requirements to
be 45 programs per arm with an average of 1.1 hospitals per program and 950 patients per hospital in order to
obtain at least 80% power to detect a 1.25 percentage point absolute difference between study arms in rates of
30-day postoperative death or serious morbidity with a=0.04. Additional details regarding power calculations
are in the Study Protocol.

Randomization

The unit of randomization was the residency program. To improve statistical efficiency, we implemented a
stratified, cluster-randomization strategy to balance residency programs across study arms with respect to key
program characteristics. Using 2013 ACS NSQIP data, we calculated program-level aggregate 30-day
postsurgical death/serious morbidity rates as the average of hospital-level rates across hospitals within a
residency program. Residency programs in the study were stratified into three groups based on their tertile
ranking with respect to rates of 30-day postoperative death/serious morbidity. Table S1 shows the mean and
standard deviation for rates of 30-day postoperative death/serious morbidity by tertile. Table S2 shows the
distribution of enrolled programs, hospitals and NSQIP cases from the final analytic sample across
randomization tertiles.

Each residency program was assigned a unique, randomly-generated integer between 1,000 and 9,999 using a
random-number generator. Within each stratum, residency programs were ordered in ascending order
according to their randomly-assigned number. We created separate lists for each stratum containing only the
randomly-generated number corresponding to programs within that stratum. These blinded lists were given to
two Study Team members who alternately assigned the letters “A” and “B” to each number in each list. A coin
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toss determined study arm assignment of letters. A third Study Team member matched the random numbers
back to program identifiers.

Residency Program Directors and Program Coordinators were notified of their study arm assignment by

electronic mail on April 1, 2014.

TABLE S1. Definition of Tertiles of 2013 Rates of 30-day Postoperative Death or Serious Morbidity: Variable Used for
Stratified Randomization

Tertile N Programs Observed Rate of 30-Day Postoperative Death or Serious
Morbidity
Mean (SD)

1 39 6.42% (1.40)

2 39 8.98% (0.77)

3 38 12.97% (2.48)

NOTE: The data used to define tertiles of 30-day postoperative death or serious morbidity for stratified randomization came from earlier
data collected by the ACS NSQIP.

TABLE S2. Distribution of General Surgery Programs, Hospitals and ACS NSQIP Cases in Final Analytic Dataset
by Tertiles of 2013 Rates of 30-day Postoperative Death or Serious Morbidity (Variable Used for Stratified

Randomization)

Unit Total N Frequency (%)
No Baseline Tertile 1 Tertile 2 Tertile 3
Data Available
General Surgery
Residency Programs
Standard Policy 58 7 (12.07%) 19 (32.76%) 15 (25.86%) 17 (29.31%)
Flexible Policy 57 5 (8.77%) 17 (29.82%) 16 (28.07%) 19 (33.33%)
Total (Both Arms) 115 12 (10.43%) 36 (31.30%) 31 (26.96%) 36 (31.30%)
Hospitals
Standard Policy 70 9 (12.86%) 23 (32.86%) 20 (28.57%) 18 (25.71%)
Flexible Policy 78 5 (6.41%) 24 (30.77%) 25 (32.05%) 24 (30.77%)
Total (Both Arms) 148 14 (9.46%) 47 (31.76%) 45 (30.41%) 42 (28.38%)
ACS NSQIP General
Surgery Cases
Standard Policy 65,849 | 8054 (12.23%) | 22505 (34.18%) | 17648 (26.80%) | 17642 (26.79%)
Flexible Policy 72,842 | 4262 (5.85%) | 21080 (28.94%) | 21909 (30.08%) | 25591 (35.13%)
Total (Both Arms) 138691 | 12316 (8.88%) | 43585 (31.43%) | 39557 (28.52%) | 43233 (31.17%)
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FIGURE S1. FIRST Trial CONSORT Diagram

Assessed for eligibility
(N=252 General Surgery Residency Programs)

Excluded (n=134 Programs)
+ Not meeting inclusion criteria (n=116)*

e Not participating in ACS NSQIP (n=77)
> e In New York (n=27)

¢ Ineligible due to ACGME status** (n=12)
+ Declined to participate (n=6)
+ Other (n=12 unable to contact for recruitment)

v

Randomized (n=118 Programs)

v Allocation v

Allocated to STANDARD POLICY Allocated to FLEXIBLE POLICY
(n=59 Programs; 73 Hospitals) (n=59 Programs; 81 Hospitals)
+ Received allocated intervention + Received allocated intervention
(n=59 Programs; 71 Hospitals) (n=58 Programs; 80 Hospitals)

+ Did not receive allocated intervention

+ Did not receive allocated intervention (n=1 Program comprised of 1 Hospital

(n=2 Hospitals dropped out prior to start date) dropped out prior to start date)
\4 l
No Loss to Follow-Up No Loss to Follow-Up
\ 4 l
Analyzed (n=59 Programs; 71 Hospitals) Analyzed (n=58 Programs; 80 Hospitals)

* The exclusions were applied in this order, so each category is conditional on the prior category

**Ineligible due to being a new program or due to standing with ACGME (e.g., on probation due to duty hour violations)

*** |n the final analysis of patient outcomes, two hospitals were excluded. One Standard Policy hospital was dropped by ACS
NSQIP due to inadequate 30-day follow up of postoperative outcomes. Another hospital (Flexible Policy) changed their version of
ACS NSQIP to one where the variables were no longer compatible for analysis. As this was the only hospital from that residency
program, one Flexible Policy program was lost.
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B. STUDY ADHERENCE

The FIRST Trial was designed and executed as a pragmatic trial, with no enforcement of adherence to
study arm conditions. However, all 117 FIRST Trial general surgery residency Program Directors were
surveyed in an effort to determine the extent to which programs adhered to study arm conditions.

Program adherence in the FIRST Trial was defined on the basis of Program Directors’ responses to the
following item in the 2015 FIRST Trial Program Directors Survey (Exhibit 2).

Which of the following statements are consistent with the formal duty hour policies and procedures for the
general surgery residents at your institution during the FIRST Trial [2014-2015]. Please check all boxes
that apply.

PGY-1 resident duty periods can exceed 16 hours

PGY-2 resident duty periods can exceed 28 hours (24 hours + 4 hours for transition)
Residents do not require 14 hours off after continuous in-house duty of 24 hours
Residents do not require 8-10 hours off between shifts

None of the above apply to the formal policy at our institution

ooooo

Table S3 reports the frequency of reported departures from ACGME duty hour standards by FIRST
Trial study arm. All but two programs in the Standard Policy arm adhered to the study conditions of
their assigned arm. Two programs randomized to the Standard Policy arm indicated that their formal
institutional duty hour policies in 2014-15 permitted residents fewer than 14 hours off following 24-hour
in-house duty.

All (100%) Program Directors in Flexible Policy programs reported departures from ACGME standards
regarding maximum shift length for PGY1 residents. A large proportion of program directors in
Flexible Policy programs also reported departures from ACGME standards regarding maximum shift
length for PGY 2+ residents (84%), minimum time off after 24-hour shifts (88%), and minimum time off
between shifts (81%).

TABLE S3. FIRST Trial Program Director’s Survey (Summer 2015) Responses Regarding Departures from
ACGME Duty Hour Standards during the 2014-2015 Academic Year

Duty Hour Requirement Standard | Flexible Policy
Policy (%)
N=59 N=58
programs programs
PGY-1 resident duty periods can exceed 16 hours, n (%) 0 (0%) 58 (100%)
PGY-2 resident duty periods can exceed 28 hours (24 hours + 4 0 (0%) 49 (84%)
hours for transition), n (%)
Residents do not require 14 hours off after continuous in-house 2 (3%) 51 (88%)
duty of 24 hours, n (%)
Residents do not require 8-10 hours off between shifts, n (%) 0 (0%) 47 (81%)

Table S4 reports the number of departures from ACGME duty hour standards by FIRST Trial study arm.
Among programs randomized to Standard Policy, 57 (97%) reported no departures from ACGME
standards while two programs (3%) reported a single departure from ACGME standards. Among
programs randomized to Flexible Policy, all (100%) reported at least one departure from ACGME
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standards; 3 (5%) reported one departure; 6 (10%) reported two departures; 6 (10%) reported three
departures; and 43 (74%) reported four departures.

TABLE S4. Number of Departures from ACGME Duty Hour Standards during the 2014-2015 Academic Year,
Based on FIRST Trial Program Director’s Survey (Summer 2015)

Number of Departures from ACGME Duty Hour Standard Policy Flexible Policy (%)
Standards (maximum=4) N=59 programs N=58 programs
Zero 57 (97%) 0 (0%)

One 2 (3%) 3 (5%)

Two 0 (0%) 6 (10%)
Three 0 (0%) 6 (10%)

Four 0 (0%) 43 (74%)

An adherent program was defined as a program that adhered to the study conditions of its assigned
study arm. An adherent program in the Standard Policy arm was defined as a program that (a) was
randomized to Standard Policy and (b) reported zero departures from current ACGME duty hour
standards.

An adherent program in the Flexible Policy arm was defined as a program that (a) was randomized to
Flexible Policy and (b) reported at least one departure from ACGME duty hour standards. Programs
randomized to Flexible Policy were simply permitted to depart from a circumscribed set of ACGME
duty hour standards (maximum shift length for PGY1 residents, maximum shift length for PGY 2+
residents, minimum time off following 24-hour shifts, and/or minimum time off between shifts).
Programs randomized to Flexible Policy were not mandated to depart from these ACGME duty hour
standards — they merely had the sanctioned option to do so. Thus, a strict definition of adherence in the
Flexible Policy arm identifies adherent programs as those which instituted at least one departure from
ACGME standards within their institutional duty hour policies during the 2014-2015 year.

Table S5 shows program adherence status by FIRST Trial study arm assignment. Ninety-seven percent
of Standard Policy programs were adherent. All programs in Flexible Policy were adherent.

TABLE S5. FIRST Trial Study Arm Adherence Rates

Adherence Status Standard Policy Flexible Policy Total

N=59 programs N=58 programs | N=117 programs
Not Adherent 2 (3%) 0 (0%) 2 (2%)
Adherent 57 (97%) 58 (100%) 115 (98%)
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C. STUDY ENDPOINTS

C.1. PATIENT ENDPOINTS

Table S6 lists the 11 patient endpoints that were studied in the FIRST Trial, along with brief definitions.

The primary patient endpoint in the FIRST Trial was the ACS NSQIP outcome, 30-Day Postoperative
Death or Serious Morbidity. The FIRST Trial was powered on the basis of this outcome.

All patient endpoints were standard ACS NSQIP outcomes, with the exception of failure-to-rescue (i.e.,
not reported to hospitals for quality improvement by ACS NSQIP).

Data for all patient endpoints came from ACS NSQIP data provided by hospitals in the FIRST Trial.

TABLE S6. FIRST Trial Study Endpoints — Patient Outcomes

PRIMARY/ ENDPOINT DEFINITION
SECONDARY
ENDPOINT
Primary 30-day postoperative (postop.) All-cause mortality and/or serious morbidity within 30 days of surgical
death or serious morbidity procedure (see definition of ‘serious morbidity’ below)
Secondary 30-day postop. death All-cause mortality within 30 days of surgical procedure
Secondary 30-day postop. serious morbidity Any of the following complications within 30 days of surgical procedure:
organ space surgical site infection (no preoperative wound infection); wound
dehiscence; stroke; myocardial infarction; cardiac arrest with
cardiopulmonary resuscitation; pulmonary embolism; ventilation >48 hours
(no preoperative ventilation); acute renal failure (no preoperative renal
failure/dialysis); bleeding requiring transfusions >4 units; sepsis or septic
shock
Secondary 30-day postop. any morbidity Any of the following complications within 30 days of surgical procedure: any
of the complications included in ‘serious morbidity’ or superficial or deep
incisional surgical site infection (no preoperative wound infection);
pneumonia (no preoperative pneumonia); unplanned intubation (no
preoperative ventilation); progressive renal insufficiency (no preoperative
dialysis/renal failure); urinary tract infection; deep vein thrombosis
Secondary 30-day postop. failure-to-rescue Death in the presence of serious morbidity, within 30 days of surgical
procedure (see definition of ‘serious morbidity’ above)
Secondary 30-day postop. pneumonia Pneumonia (no preoperative pneumonia) within 30 days of surgical
procedure
Secondary 30-day postop. renal failure Renal failure (no preoperative renal failure or dialysis) within 30 days of
surgical procedure
Secondary 30-day postop. surgery-related Return to operating room for reason related to index surgery within 30 days
return to operating room of the index surgical procedure
Secondary 30-day postop. sepsis Sepsis or septic shock within 30 days of surgical procedure
Secondary 30-day postop. surgical site Superficial, deep incisional, or organ space surgical site infection (no
infection (SSI) preoperative wound infection) within 30 days of surgical procedure
Secondary 30-day postop. urinary tract Urinary tract infection within 30 days of surgical procedure

infection (UTI)
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C.2. RESIDENT ENDPOINTS

Table S7 on the following page lists the 34 resident endpoints that were studied in the FIRST Trial,
along with brief definitions.

The primary resident endpoints in the FIRST Trial were resident satisfaction with education quality, and
resident satisfaction with overall wellbeing.

Data for all resident endpoints came from a resident survey administered by the American Board of
Surgery (ABS) in conjunction with the January 2015 ABSITE examination. The survey was
administered to all surgical residents who sat for the ABSITE examination, irrespective of whether they
were training in a FIRST trial-participating program. The data were processed by the ABS and
delivered to the study team for analysis.
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TABLE S7. FIRST Trial Study Endpoints — Resident Outcomes

PRIMARY/ ENDPOINT RESPONSE CATEGORIES DICHOTOMIZED RESPONSE
SECONDARY CATEGORIES
ENDPOINT
Primary Resident satisfaction with overall education quality 5-Point Likert; Very Dissatisfied, Dissatisfied, 1 = Very Dissatisfied or Dissatisfied
Neutral, Satisfied, Very Satisfied 0 = Neutral, Satisfied or Very Satisfied
Primary Resident satisfaction with overall wellbeing 5-Point Likert; Very Dissatisfied, Dissatisfied, 1 = Very Dissatisfied or Dissatisfied
Neutral, Satisfied, Very Satisfied 0 = Neutral, Satisfied or Very Satisfied
Secondary Perceived effect of institutional duty hours on patient Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
safety Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on continuity of | Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
care Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on conference Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
attendance Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on clinical skills | Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
acquisition Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on resident Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
autonomy Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on operative Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
volume Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on availability Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
for elective cases Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on availability Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
for urgent cases Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on time for Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
teaching medical students Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on relationship | Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
between interns/residents Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
professionalism Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on morale Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on ability to Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
prepare for cases away from hospital Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on participation | Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
in research Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on job Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
satisfaction Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on career Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
choice satisfaction (decision to become a surgeon) Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
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TABLE S7 (continued). FIRST Trial Study Endpoints — Resident Outcomes

PRIMARY/ ENDPOINT RESPONSE CATEGORIES DICHOTOMIZED RESPONSE
SECONDARY CATEGORIES
ENDPOINT
Secondary Perceived effect of institutional duty hours on time with Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
family and friends Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on time for Perceived Negative Effect; Perceived No Effect; 1 = Perceived Negative Effect
extracurricular activities (hobbies) Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on health Perceived Negative Effect; Perceived No Effect; | 1= Perceived Negative Effect
Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Perceived effect of institutional duty hours on rest Perceived Negative Effect; Perceived No Effect; | 1= Perceived Negative Effect
Perceived Positive Effect 0 = Perceived No Effect or Positive Effect
Secondary Resident satisfaction with continuity of care 5-Point Likert: Very Dissatisfied, Dissatisfied, 1 = Very Dissatisfied or Dissatisfied
Neutral, Satisfied, Very Satisfied 0 = Neutral, Satisfied or Very Satisfied
Secondary Resident satisfaction with patient safety 5-Point Likert: Very Dissatisfied, Dissatisfied, 1 = Very Dissatisfied or Dissatisfied
Neutral, Satisfied, Very Satisfied 0 = Neutral, Satisfied or Very Satisfied
Secondary Resident satisfaction with work hours/scheduling 5-Point Likert: Very Dissatisfied, Dissatisfied, 1 = Very Dissatisfied or Dissatisfied
Neutral, Satisfied, Very Satisfied 0 = Neutral, Satisfied or Very Satisfied
Secondary Resident satisfaction with quality/ease of handoffs/care 5-Point Likert: Very Dissatisfied, Dissatisfied, 1 = Very Dissatisfied or Dissatisfied
transitions Neutral, Satisfied, Very Satisfied 0 = Neutral, Satisfied or Very Satisfied
Secondary Resident satisfaction with time for rest 5-Point Likert: Very Dissatisfied, Dissatisfied, 1 = Very Dissatisfied or Dissatisfied
Neutral, Satisfied, Very Satisfied 0 = Neutral, Satisfied or Very Satisfied
Secondary Resident satisfaction with work hour regulations 5-Point Likert: Very Dissatisfied, Dissatisfied, 1 = Very Dissatisfied or Dissatisfied
Neutral, Satisfied, Very Satisfied 0 = Neutral, Satisfied or Very Satisfied
Secondary How often fatigue affects personal safety 5-Point Scale: Almost Always; Often; Sometimes; | 1 = Almost Always or Often
Rarely; Never 0 = Sometimes, Rarely or Never
Secondary How often fatigue affects patient safety 5-Point Scale: Almost Always; Often; Sometimes; | 1 = Almost Always or Often
Rarely; Never 0 = Sometimes, Rarely or Never
Secondary How many times in the last month did resident leave 5-Point Scale: 0 Times; 1-2 Times; 3-5 Times; 6- | 1 =1 or More Times
during an operation due to duty hour regulations 10 Times; >10 Times 0 =0 Times
Secondary How many times in the last month did resident miss an 5-Point Scale: 0 Times; 1-2 Times; 3-5 Times; 6- | 1 =1 or More Times
operation due to duty hour regulations 10 Times; >10 Times 0 =0 Times
Secondary How many times in the last month did resident hand off 5-Point Scale: 0 Times; 1-2 Times; 3-5 Times; 6- | 1 =1 or More Times
active patient care issue due to duty hour regulations 10 Times; >10 Times 0=0Times
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D. STATISTICAL ANALYSIS — ADDITIONAL DETAILS

D.1. ANALYSIS OF PATIENT OUTCOMES

Intent-to-Treat (ITT) Analyses. We estimated three-level hierarchical mixed-effects logistic regression
models with empirical Bayes estimates of variance components. In these models, we regressed patient
outcomes (Section C) on study arm assignment with controls for program-level tertile of 30-day
postoperative death/serious morbidity (stratifying variable in randomization of residency programs) and
hospital-level and program-level random intercepts. Point estimates reported in this paper are
conditional effects, conditioning on program and hospital intercepts (and other covariates in adjusted
models).

Evaluation of Noninferiority. A noninferiority margin for 30-day postoperative death or serious
morbidity was set at an absolute difference (A) of 1.25 percentage points from baseline rates. Given a
baseline rate (P,) of 9.00%, we used the following formula to express the noninferiority margin as an
odds ratio (OR):

ORy = ((Py +4) x (1 = Py))/(Py * (1 — Py — A)))
Thus, for 30-day death and serious morbidity (DSM), P, = 0.090 and A =0.0125:
ORY™ = ((0.090 + 0.0125) * (1 — 0.090))/(0.090 = (1 — 0.090 — 0.0125)))
ORPM =1.15

Given a noninferiority margin of A=1.25 percentage points, the difference between a 9.00% baseline rate
of DSM and a rate of 10.25% corresponded to an odds ratio of ORA=1.15.

Given a 9.00% baseline rate of DSM in Standard Policy, a noninferiority margin of A=1.25 percentage
point absolute difference between Flexible Policy and Standard Policy arms amounted to a relative
difference of 13.89% (((10.25-9.00)/9.00)*100% = 13.89%) over baseline. Because we did not define
noninferiority margins for secondary patient outcomes ex ante, we defined ex post (but prior to data
analysis) noninferiority margins for secondary patient outcomes as a relative difference of 13.89% over
Standard Policy baseline rates for each outcome. Table S8 shows Standard Policy baseline rates for
each patient outcome as well as the noninferiority margin for each outcome, expressed as an odds ratio
(ORA).

For each outcome, Flexible Policy was judged to be noninferior to Standard Policy if the point-estimate
odds ratio was below ORA4, and the upper bound of the 92% confidence interval (92%ClI) was also below
ORA.

Flexible Policy was judged to be superior to Standard Policy if both the point estimate odds ratio and
92%CI upper bound were <1.00 and <ORAa.

Flexible Policy was judged to be inferior to Standard Policy if both the point estimate odds ratio and
92%CI lower bound were above 1.00 and >ORa
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The noninferiority of Flexible Policy with respect to Standard Policy was deemed inconclusive if the
point estimate odds ratio was below ORAx, but the 92%CI upper bound was above ORA.

TABLE S8. Patient Outcomes, Baseline Rates of Outcomes, and Noninferiority Margins

30-Day Postoperative Patient Outcome Standard Policy Nonlinferiority Margin of 13%
Baseline Rate (Po) | Relative Difference (from Baseline)
Expressed as an Odds Ratio (OR))
Death/Serious Morbidity 9.00% 1.15
Death 1.14% 1.14
Overall Morbidity 9.18% 1.16
Serious Morbidity 8.58% 1.15
Failure-to-Rescue 8.34% 1.15
Pneumonia 1.17% 1.14
Renal Failure 0.64% 1.14
Surgery-Related Return-to-OR/Reoperation 2.66% 1.14
Sepsis 1.90% 1.14
Surgical Site Infection 4.52% 1.15
Urinary Tract Infection 1.06% 1.14

NOTE: Rates are observed rates of complications among general surgery patients in the Standard Policy arm (where general surgery patients were
identified on the basis of a combination of surgeon specialty and Current Procedural Terminology™ (CPT) codes) in FIRST Trial ACS NSQIP data (2014-
2015 academic year).

Sensitivity Analyses. To examine the robustness of our estimates with respect to variation in model
specification, we also estimated non-hierarchical logistic regression with two-dimensional clustered
standard errors. Two-level hierarchical logistic regression models were also estimated with program-
level intercepts only, and also with hospital-level intercepts only.

All models were also estimated with additional adjustment for patient characteristics only, hospital
characteristics only, as well as a combination of patient and hospital characteristics. Patient covariates
varied across models for different outcomes and were based on standard ACS NSQIP risk-adjustment
models from the ACS NSQIP Semiannual Report (SAR) Supplement Model Reports (Released January
2015). Section G lists patient covariates that were used in adjusting each patient outcome. Hospital
characteristics that were used for adjustment were: total admission volume, presence of a Commission
on Cancer-approved cancer program, resident-to-bed ratio, ownership type, and geographic region.

Subgroup Analyses. Planned subgroup analyses were conducted for the primary patient outcome (30-
day postoperative death or serious morbidity) to investigate whether there were any differential effects
of assignment to Flexible Policy on outcomes by (1) emergent/urgent vs. elective surgery; (2) high-risk
patients (top decile of highest predicted risk of DSM) vs. all other patients; and (3) inpatient vs
outpatient operations.

In subgroup analyses, the basic hierarchical logistic regression ITT model was modified to include an
interaction term between study arm assignment and the subgroup variable of interest.

Per-Protocol Analyses. Per-protocol analyses of patient outcomes were carried out on the subset of
programs that were adherent to the conditions of their study arm, as defined in Section B (number of
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adherent programs = 115 programs). The models we employed were the same as those described above
for ITT analyses.

As-Treated Analyses. As-treated analyses investigated the effect of departures from ACGME duty hour
standards on resident outcomes, regardless of study arm assignment. We modeled the effect of
departures from ACGME duty hour standards in three ways.

First, we regressed patient outcomes on a count of the number of departures from ACGME standards
(range: 0-4). Coefficients on this variable represented the effect of an additional departure from
ACGME standards on patient outcomes.

Second, to explore whether there were any nonlinearities or non-monotonicity in the relationship
between departures from ACGME standards and patient outcomes, we regressed patient outcomes on a
set of dummy variables indicating the total number of departures from ACGME standards at an
institution: no departures from standards (reference category), one departure, two departures, three
departures, and four departures from standards.

Third, we regressed resident outcomes on a set of four dichotomous variables indicating whether or not
a program deviated from the specific ACGME duty hour standards and implemented the following: a)
work shifts for interns can exceed 16 hours; b) work shifts for residents can exceed 28 hours; c)
residents are not required to have at least 8 hours off between shifts; d) residents are not required to have
at least 14 hours off after 24 hours of continuous duty. These variables were included in regression
models simultaneously to investigate whether there were any standard-specific effects on outcomes.

As-treated analyses modeled the relationship between outcomes and predictors using hierarchical
logistic regression with program- and hospital-level random intercepts.

Local Average Treatment Effect Analyses. Because adherence to study arm conditions may be
endogenous to factors that also affect outcomes of interest, we used instrumental variables (1V)
estimates of the local average treatment effect (LATE) to estimate the effect of Flexible Policy on
patient outcomes among the subset of programs that would change their institutional duty hour policies
(and make the policies less restrictive) if given the opportunity to do so.

An 1V is a variable that is highly predictive of the endogenous variable, but otherwise uncorrelated with
outcomes of interest except through its effect on the endogenous variable. We used study arm
assignment to instrument actual exposure to flexible duty hours because by construction, it was highly
predictive of exposure, and uncorrelated with outcomes except through its effect on exposure.

Using two-stage regression models, we regressed exposure to departures from ACGME standards on
study arm assignment in the first stage. In the second stage, patient outcomes were regressed on
predicted exposure to departures from the selected ACGME duty hour standards. Thus, IV LATE
analyses used variation in actual exposure to departures from ACGME duty hour standards that was
“induced” by randomization to assess the effect of the Flexible Policy on outcomes

IV provides consistent estimates of causal effects if 1) the instrumental variable is strongly correlated
(i.e., is strongly predictive) of actual departure from ACGME standards (i.e., actual exposure to Flexible
Policy conditions), and 2) the instrument is independent of outcomes and only affects outcomes through
its effect on actual exposure to deviations from ACGME duty hour standards. To test the first
assumption, we examined the magnitude and significance of the coefficient on the instrument in the first
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stage regression, as well as the first stage F statistic. The second assumption is satisfied because
treatment assignment could not logically affect outcomes except through its effect on exposure to
departures from ACGME duty hour standards.

To establish a baseline for comparison, we first estimated linear probability models in which patient
outcomes were regressed on study arm assignment and controls for program-level tertile of 30-day
postoperative death/serious morbidity (stratifying variable in randomization of residency programs). We
estimated both ordinary least squares models with program-level clustered standard errors, as well as
hierarchical linear models with program-level random intercepts.

To implement IV LATE analyses, we estimated both first- and second-stage regressions as linear
probability models. For each patient outcome, we estimated two-stage least squares (TSLS) IV models
with program-level clustered standard errors, as well as two-level hierarchical IV models with program-
level random intercepts. We explored both generalized two-stage least squares (G2SLS) and error-
component two-stage least squares (EC2SLS) estimation methods. All IV LATE models controlled for
program-level tertile of 30-day postoperative death/serious morbidity (stratifying variable in
randomization of residency programs).

D.2. ANALYSIS OF RESIDENT ENDPOINTS
Preliminary Analyses

Intent-to-Treat (ITT) Analyses. Resident outcomes originally measured using a 5-point scale (e.qg.,
satisfaction outcomes, frequency outcomes) were initially modeled using two-level hierarchical ordered
logistic regression with program-level random intercepts. Violation of proportional odds assumption in
ordered logistic regression was assessed using Brant and Wald tests.

Resident outcomes originally measured as unordered trichotomous categorical variables (i.e., variables
measuring residents’ perception of the effects of duty hour policy) were initially modeled using two-
level hierarchical multinomial logistic regression with program-level random intercepts.

In all models, resident outcomes were regressed on a variable indicating study arm assignment (Flexible
Policy vs. Standard Policy (reference category)). All models for all outcomes were estimated with and
without controls for program-level tertile of 30-day postoperative death/serious morbidity (stratifying
variable in randomization of residency programs). All models were also estimated with and without
adjustment for resident gender (male, female); postgraduate year (PGY1-PGY5); program type
(academic, community or military); and program geographic region (Northeast, West, Southwest,
Midwest, South).

To assess the sensitivity of our estimates with respect to minor variations in model specification, we also
estimated non-hierarchical ordered logistic regression models with program-level clustered standard
errors and multinomial and hierarchical multinomial logistic regression models for all ordered
categorical outcomes. For unordered categorical outcomes, we also estimated non-hierarchical
multinomial logistic regression models with program-level clustered standard errors.

Subgroup Analyses. For primary resident outcomes only, we examined whether there were any
subgroup effects of assignment to Flexible Policy (vs. Standard Policy) within gender subgroups (among
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females, among males), within resident PGY -level subgroups (among junior residents (PGY1 & PGY?2),
among senior residents (PGY3 & PGY4), among chief residents (PGY5), within geographic regions
(among Northeastern programs, among Southern programs, among Midwestern programs, among
Western programs), and within program types (among academic-based programs, among community or
military-based programs). Subgroup analyses were carried out by interacting study arm assignment with
subgroup variables.

Program Adherence to Study Arm Conditions. To explore the influence of differential adherence on
our estimates of the Flexible Policy effect on resident outcomes, we undertook per-protocol, as-treated,
and local average treatment effect analyses.

Per-Protocol Analyses. Per-protocol analyses of patient outcomes and resident outcomes were carried
out on the subset of programs that were adherent to the conditions of their study arm (as previously
described in Section B and in Section D.1). Models for per-protocol analyses were otherwise the same
as those used in ITT analyses.

As-Treated Analyses. As-treated analyses investigated the effect of departures from ACGME duty hour
standards on resident outcomes, regardless of study arm assignment. We modeled the effect of
departures from ACGME duty hour standards in three ways.

First, we regressed resident outcomes on a count of the number of departures from ACGME standards
(previously described in D.1).

Second, we regressed resident outcomes on a set of dummy variables indicating the total number of
departures from ACGME standards at an institution: no departures from standards (reference category),
one departure, two departures, three departures, and four departures from standards (see D.1).

Third, we regressed resident outcomes on a set of four dichotomous variables indicating whether or not
a program deviated from each of the specific ACGME duty hour standards and implemented the
following: a) work shifts for interns can exceed 16 hours; b) work shifts for residents can exceed 28
hours; c) residents are not required to have at least 8 hours off between shifts; d) residents are not
required to have at least 14 hours off after 24 hours of continuous duty (see D.1.).

All as-treated models included controls for program-level tertile of 30-day postoperative death/serious
morbidity (stratifying variable in randomization of residency programs). As-treated models were
estimated using hierarchical logistic regression with program random intercepts.

Local Average Treatment Effect Analyses. As previously described in D.1., we again used IV LATE
methods to estimate the effect of Flexible Policy on resident outcomes among the subset of programs

that would change their institutional duty hour policies (and make the policies less restrictive) if given
the opportunity to do so.

To implement IV LATE analyses, we dichotomized all measures of resident outcomes and then
estimated both first- and second-stage regressions as linear probability models. For each resident
outcome, we estimated two-stage least squares (TSLS) IV models with program-level clustered standard
errors, as well as two-level hierarchical IV models with program-level random intercepts. We explored
both generalized two-stage least squares (G2SLS) and error-component two-stage least squares
(EC2SLYS) estimation methods. All IV LATE models controlled for program-level tertile of 30-day
postoperative death/serious morbidity (stratifying variable in randomization of residency programs).
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Reported Analyses

The original study protocol discussed the possibility of dichotomizing the resident outcomes, and this
was done in the final analyses. Results were comparable between hierarchical ordered and multinomial
logistic regression models and the final hierarchical logistic regression models (dichotomized outcomes)
shown in the paper. We dichotomized all resident outcomes (see Section D) for three reasons: (1) due to
small/zero cells, (2) violation of proportional odds assumption for some (but not all) outcomes, and (3)
ease of presentation. We then repeated all ITT, subgroup, per-protocol, as-treated, and IV LATE
analyses as previously described using methods for dichotomous outcomes (hierarchical logistic
regression).

Other Methodological Notes

No inferiority margins were defined for any of the resident outcomes. Thus, hypothesis testing was
based on two-tailed tests of significance on study arm assignment (Flexible Policy vs. Standard Policy
(reference)). Because resident outcomes were not examined during interim analysis, hypothesis testing
for resident outcomes was conducted with a=0.05 and standard 95% confidence intervals.

We did not adjust p-values for multiple hypothesis testing because doing so would favor our hypothesis
of finding no differences in resident outcomes between study arms. We also considered each resident
outcome to be of specific substantive interest rather than multiple indicators of a single construct of
resident outcomes.
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TABLE S9. Raw Hospital-Level Rates of Postoperative 30-Day Patient Outcomes by Study Arm

Mean Complication Rate (96%Cl) Clustered
TOTAL STANDARD FLEXIBLE POLICY | P-Value
POLICY

Raw Hospital-Level Postoperative

Outcome Rates
Death or serious morbidity 8.88 (8.36-9.40) 8.97 (8.17-9.76) 8.80 (8.12-9.48) 0.743
Death 1.17 (1.07-1.27) 1.14 (0.97-1.30) 1.20 (1.07-1.33) 0.522
Serious morbidity 8.43 (7.93-8.94) 8.53 (7.76-9.30) 8.35 (7.68-9.02) 0.717
Any morbidity 8.34 (7.81-8.86) 8.48 (7.69-9.27) 8.21(7.51-8.91) 0.600
Failure-to-rescue 0.72 (0.65-0.80) 0.70 (0.59-0.81) 0.75 (0.64-0.85) 0.475
Pneumonia 1.18 (1.05-1.32) 1.21(1.00-1.42) 1.16 (0.99-1.33) 0.682
Renal failure 0.65 (0.57-0.73) 0.61 (0.50-0.71) 0.69 (0.58-0.81) 0.248
Return to operating room 2.61(2.41-2.80) 2.71(2.42-3.00) 2.51(2.24-2.79) 0.310
Postoperative sepsis 1.71(1.50-1.92) 1.77 (1.47-2.06) 1.65 (1.36-1.94) 0.577
Surgical site infection 4.31(3.98-4.64) 4.42 (3.93-4.91) 4.22 (3.77-4.66) 0.520
Urinary tract infection 1.01 (0.90-1.12) 1.04 (0.88-1.20) 0.97 (0.82-1.13) 0.536

NOTE: Patient outcomes were aggregated to the hospital level. This table reports sample means of hospital-level aggregated patient outcomes by study
arm and for the entire sample (N=148 hospitals). 96% confidence intervals are reported because a two-tailed test for differences in means across study

arms was conducted with &=0.04.

TABLE S$10. Intent-to-Treat Estimate of the Effect of Assignment to Flexible Policy on 30-Day Postoperative
Death or Serious Morbidity (Primary Patient Outcome)

REGRESSOR ODDS RATIO 92% CONFIDENCE P-VALUE
(OR) INTERVAL

Flexible Policy (vs. Standard Policy) 0.96 0.87-1.06 0.443

2013 (Baseline) 30-Day Postoperative Death/Serious

Morbidity
Tertile 1 1.00 0.83-1.21 0.991
Tertile 2 1.29 1.07-1.56 0.017
Tertile 3 1.53 1.27-1.85 <0.001
Baseline Data Not Available Reference Reference Reference

Variance Components
Hospital 0.10 008-013 | -
Residency Program 5.58E-09 o-. | -

N Cases 138691

N Hospitals 148

N Residency Programs 115

NOTE: Estimates are from a 3-level hierarchical logistic regression with hospital and program random intercepts.
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TABLE S11. Intent-to-Treat Estimate of the Effect of Assignment to Flexible Policy on 30-Day Postoperative
Death or Serious Morbidity (Primary Patient Outcome) with Adjustment for Patient Characteristics

REGRESSOR ODDS RATIO 92% CONFIDENCE P-VALUE
(OR) INTERVAL
Flexible Policy (vs. Standard Policy) 0.96 0.90-1.04 0.378
2013 (Baseline) 30-Day Postoperative Death/Serious
Morbidity
Tertile 1 0.87 0.76-0.99 0.065
Tertile 2 0.95 0.82-1.08 0.470
Tertile 3 1.05 0.91-1.20 0.559
Baseline Data Not Available Reference Reference Reference
Age Group (Reference: Age<65)
Ages 65-74 119 114 -1.24 <0.001
Ages 75-84 1.23 117 -1.31 <0.001
Ages 85+ 1.33 1.22 - 1.46 <0.001
ASA Class (Reference: Class 1)
Class 2 1.71 1.50 - 1.95 <0.001
Class 3 2.89 2.53-3.30 <0.001
Classes 4-5 6.72 5.85-7.73 <0.001
CPT Linear Risk 2.58 2.51-2.64 <0.001
Emergent/Urgent Surgery (Reference: Elective) 1.33 1.26 - 1.41 <0.001
Functional Status (Reference: Independent)
Partially Dependent 1.70 1.54-1.87 <0.001
Totally Dependent 1.91 1.61-2.26 <0.001
Male (Reference: Female) 1.09 1.05-1.13 <0.001
Wound Class (Reference: Clean)
Clean/Contaminated 1.03 0.98-1.09 0.260
Contaminated 1.27 1.19-1.36 <0.001
Dirty/Infected 1.42 1.33-1.52 <0.001
Variance Components
Hospital 0.04 0.02-006 | = -
Residency Program 0.0043 0.0001-0.2212 | -
N Cases 138691
N Hospitals 148
N Residency Programs 115

NOTE: Estimates are from a 3-level hierarchical logistic regression with hospital and program random intercepts. 5 integration points used
in estimation.
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TABLE S12. Summary of Hierarchical Logistic Regression Estimates of the Association between

Assignment to Flexible Policy and Odds of Postoperative Complications, with and without Adjustment

MODEL OoDDS 92% ClI P N
RATIO PROGRAMS | HOSPITALS CASES

30-Day Postoperative Death/Serious

Morbidity
No Patient or Hospital Characteristics 0.96 0.87-1.06 0.443 115 148 138691
(“Unadjusted”)
Adjusted for Patient Characteristics 0.96 0.90 - 1.04 0.378 115 148 138691
Adjusted for Hospital Characteristics 0.99 0.90-1.09 0.857 112 140 133838
Adjusted for Patient and Hospital 0.99 0.92-1.07 0.892 112 140 133838
Characteristics

30-Day Postoperative Death
No Patient or Hospital Characteristics 1.00 0.86-1.16 0.993 115 148 138691
(“Unadjusted”)
Adjusted for Patient Characteristics 0.95 0.82-1.10 0.558 115 148 138691
Adjusted for Hospital Characteristics 1.04 0.89-1.21 0.665 112 140 133838
Adjusted for Patient and Hospital 0.95 0.82-1.12 0.636 112 140 133838
Characteristics

30-Day Postoperative Serious

Morbidity
No Patient or Hospital Characteristics 0.96 0.86 - 1.06 0.449 115 148 138691
(“Unadjusted”)
Adjusted for Patient Characteristics 0.96 0.90-1.04 0.399 115 148 138691
Adjusted for Hospital Characteristics 0.99 0.90-1.09 0.848 112 140 133838
Adjusted for Patient and Hospital 0.99 0.92-1.07 0.878 112 140 133838
Characteristics

30-Day Postoperative Any Morbidity
No Patient or Hospital Characteristics 0.94 0.84-1.06 0.392 115 148 138691
(“Unadjusted”)
Adjusted for Patient Characteristics 0.96 0.89-1.04 0.388 115 148 138691
Adjusted for Hospital Characteristics 0.99 0.89-1.10 0.849 112 140 133838
Adjusted for Patient and Hospital 1.00 0.92-1.08 0.928 112 140 133838
Characteristics

30-Day Postoperative Failure-to-

Rescue
No Patient or Hospital Characteristics 1.03 0.87-1.23 0.730 115 148 11937
(“Unadjusted”)
Adjusted for Patient Characteristics 1.00 0.86-1.18 0.966 115 148 11937
Adjusted for Hospital Characteristics 1.06 0.89-1.26 0.575 112 140 11623
Adjusted for Patient and Hospital 1.01 0.86-1.20 0.880 112 140 11623
Characteristics

30-Day Postoperative Pneumonia
No Patient or Hospital Characteristics 0.95 0.78-1.14 0.603 115 148 138375
(“Unadjusted”)
Adjusted for Patient Characteristics 0.96 0.81-1.14 0.669 115 148 138375
Adjusted for Hospital Characteristics 1.02 0.84-1.24 0.867 112 140 133531
Adjusted for Patient and Hospital 1.00 0.84-1.20 0.9%4 112 140 133531
Characteristics

Note: Missing complete hospital-level characteristics for 8 hospitals (3 programs).
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TABLE S12 (continued). Summary of Hierarchical Logistic Regression Estimates of the Association
between Assignment to Flexible Policy and Odds of Postoperative Complications, with and without

Adjustment
MODEL OoDDS 92% Cl P N
RATIO PROGRAMS | HOSPITALS CASES
30-Day Postoperative Renal Failure
No Patient or Hospital 1.05 0.86-1.28 0.659 115 148 138596
Characteristics (“Unadjusted”)
Adjusted for Patient Characteristics 1.07 091-127 0.466 115 148 138596
Adjusted for Hospital Characteristics 1.11 0.91-1.35 0.357 112 140 133745
Adjusted for Patient and Hospital 1.10 0.92 -1.31 0.371 112 140 133745
Characteristics
30-Day Postoperative Unplanned
Reoperation
No Patient or Hospital 0.91 0.81-1.03 0.173 115 148 138691
Characteristics (“Unadjusted”)
Adjusted for Patient Characteristics 0.93 0.84-1.04 0.249 115 148 138691
Adjusted for Hospital Characteristics 0.97 0.86-1.09 0.618 112 140 133838
Adjusted for Patient and Hospital 0.99 0.89-1.09 0.804 112 140 133838
Characteristics
30-Day Postoperative Sepsis
No Patient or Hospital 0.90 0.73-1.10 0.363 115 148 135258
Characteristics (“Unadjusted”)
Adjusted for Patient Characteristics 0.89 0.76 - 1.03 0.166 115 148 135258
Adjusted for Hospital Characteristics 0.94 0.77-1.15 0.5%4 112 140 130482
Adjusted for Patient and Hospital 0.93 0.79-1.09 0.414 112 140 130482
Characteristics
30-Day Postoperative Surgical Site
Infection
No Patient or Hospital 0.93 0.81-1.08 0.396 115 148 137346
Characteristics (“Unadjusted”)
Adjusted for Patient Characteristics 0.94 0.86-1.04 0.317 115 148 137346
Adjusted for Hospital Characteristics 0.97 0.85-1.11 0.731 112 140 132526
Adjusted for Patient and Hospital 0.99 0.88-1.10 0.847 112 140 132526
Characteristics
30-Day Postoperative Urinary Tract
Infection
No Patient or Hospital 0.91 0.76-1.08 0.324 115 148 138691
Characteristics (‘Unadjusted”)
Adjusted for Patient Characteristics 0.90 0.76-1.06 0.254 115 148 138691
Adjusted for Hospital 0.91 0.76-1.09 0.376 112 140 133838
Characteristics
Adjusted for Patient and Hospital 0.90 0.75-1.08 0.304 112 140 133838
Characteristics
Note: Missing complete hospital-level characteristics for 8 hospitals (3 programs).
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TABLE $13. Summary of Subgroup Effects of Flexible Policy Assignment: 30-Day Postoperative Death/Serious
Morbidity (Primary Patient Outcome)

Subgroup Comparison UNEXPONENTIATED Coefficient P-Value
(95%Cl)
Emergency vs. Non-Emergency
Non-Emergency: Flexible Policy vs. Standard Policy -0.047 (-0.168 — 0.074) 0.446
Emergency: Flexible Policy vs. Standard Policy -0.008 (-0.150 — 0.134) 0.914
Subgroup Difference in Study Arm Differences 0.039 (-0.059 - 0.137) 0.433
Overall F-Test for Significant Interacton | - 0.560
Inpatient vs. Outpatient
Outpatient: Flexible Policy vs. Standard Policy -0.161 (-0.316 - -0.006) 0.041
Inpatient: Flexible Policy vs. Standard Policy 0.005 (-0.102 - 0.112) 0.928
Subgroup Difference in Study Arm Differences 0.166 (0.039 - 0.293) 0.010
Overall F-Test for Significant Interacton | - 0.036t
High-Risk vs. Not High Risk
Not High Risk: Flexible Policy vs. Standard Policy -0.052 (-0.148 — 0.043) 0.282
High Risk: Flexible Policy vs. Standard Policy -0.064 (-0.179 - 0.052) 0.279
Subgroup Difference in Study Arm Differences -0.011 (-0.101-0.078) 0.803
Overall F-Test for Significant Interaction | = 0.494

N Programs = 115 programs; N Hospitals = 148 hospitals; N NSQIP Cases = 138691 cases

NOTE: Estimates are from 3-level hierarchical logistic regression models that regress 30-day death/serious morbidity on an interaction between study arm
assignment (Flexible Policy vs. Standard Policy) and subgroup variable. Models control for program-level tertile of 2013 rates of 30-day postoperative
death/serious morbidity (stratifying variable used in randomization of programs) and include both program-level and hospital-level random intercepts.
“High-risk” group defined by being in the top decile of ACS NSQIP CPT-based risk predictor for DSM. This interaction is not statistically significant at the
p<0.04 level after Bonferroni adjustment for multiple tests (number of tests = 2, because there are two subgroups), and there is no difference between
Flexible Policy and Standard Policy for either group.
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TABLE $14. Summary of Per-Protocol Analyses of the Association between Trial Arm Assignment and Patient Outcomes

OUTCOME Assignment to Flexible Policy OR (92%Cl) N Programs | N Hospitals N
P-Value ACS NSQIP
Model 1 Model 2 Model 3 Cases

Primary Outcomes

30-Day Postoperative Death or Serious 0.97 (0.87 -1.07) 0.98 (0.89-1.08) 0.97 (0.87 -1.07) 113 146 136319

Morbidity 0.543 0.709 0.543

Secondary Outcomes

30-Day Postoperative Death 1.00 (0.87 - 1.16) 0.98 (0.86 - 1.13) 1.00 (0.87 - 1.16) 113 146 136319
0.979 0.841 0.979

30-Day Postoperative Serious Morbidity 0.96 (0.87 - 1.07) 0.98 (0.89 - 1.08) 0.96 (0.87 - 1.07) 113 146 136319
0.547 0.758 0.547

30-Day Postoperative Any Morbidity 0.95(0.85-1.07) 0.97 (0.87 - 1.08) 0.95(0.85-1.07) 113 146 136319
0.478 0.659 0.478

30-Day Postoperative Failure to Rescue 1.02 (0.87 - 1.21) 1.01(0.85-1.19) 1.02 (0.87 - 1.21) 113 146 11688
0.797 0.957 0.797

30-Day Postoperative Pneumonia 0.93(0.77-1.13) 0.98 (0.82-1.16) 0.93(0.77-1.13) 113 146 136005
0.524 0.812 0.524

30-Day Postoperative Renal 1.05 (0.86 — 1.28) 1.12 (0.94 - 1.35) 1.05 (0.86 — 1.28) 113 146 136224

Complications 0.644 0.258 0.644

30-Day Postoperative Return to Operating 0.92 (0.82 - 1.04) 0.93(0.83-1.04) 0.92 (0.82 - 1.02) 113 146 136319

Room 0.236 0.254 0.166

30-Day Postoperative Sepsis 0.92 (0.75-1.13) 0.97 (0.80 - 1.16) 0.91(0.75-1.11) 113 146 132955
0.481 0.754 0.396

30-Day Postoperative Surgical Site 0.95(0.82-1.09) 0.97 (0.85-1.11) 0.95(0.82 - 1.09) 113 146 134990

Infection 0.496 0.697 0.496

30-Day Postoperative Urinary Tract 0.91(0.76 - 1.08) 0.91(0.77 - 1.09) 0.91(0.77 - 1.08) 113 146 136319

Infection 0.338 0.367 0.346

NOTE: Estimates are from 3-level hierarchical logistic regression models that regress 30-day death/serious morbidity study on arm assignment (Flexible Policy vs. Standard Policy). Models control for program-
level tertile of 2013 rates of 30-day postoperative death/serious morbidity (stratifying variable used in randomization of programs) and include both program-level and hospital-level random intercepts. Model 1
was a 3-level hierarchical logistic regression model with program- and hospital-level random intercepts. Model 2 was a 2-level hierarchical logistic regression model with program random intercepts. Model 3
was a 2-level hierarchical logistic regression model with hospital random intercepts. Per-protocol analyses were run on a subset of the FIRST Trial sample comprised of programs that were adherent to study
arm conditions. Adherent Standard Policy programs were those in which program directors reported zero policy deviations from 2015 ACGME duty hour standards. Adherent Flexible Policy programs were
those in which program directors reported one or more of the following deviations from 2015 ACGME duty standards, per FIRST Trial protocol: 1) PGY1 shifts can exceed 16 hours, 2) PGY2+ shifts can exceed
28 hours, 3) 14 hours off after 24-hour shifts not required, 4) 8-10 hours off between shifts not required.
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TABLE $15. As-Treated Analysis of the Effect of Actual Exposure to Flexible Policy on Patient Outcomes: 30-Day
Postoperative Death/Serious Morbidity (Primary Patient Outcome)

Exposure Measure Odds Ratio (92%Cl)
P-Value
Model 1 Model 2 Model 3

Number of departures from ACGME 099(097-102) | -— | -
standards 0.606
No (Zero) departures | - Reference | = -
One departure |  -—— 1.04(0.79-136) | -

0.820
Two departures | - 098(0.81-1200 | -

0.891
Three departures | - 088 (0.70-111) | -

0.348
Four departures | - 098(0.88-1.09 | -

0.726
PGY1 duty hours can exceed 16~ | =~ | - 0.83 (0.66 - 1.04)
hours 0.152
PGY2+ duty hours canexceed28 | -~ | - 1.11(0.89-1.37)
hours 0.408
Residents don't require 14 hoursoff | -~ | - 1.22 (0.97 - 1.54)
after 24-hour duty 0.126
Residents don't require 8-10 hours off | =~ | - 0.86 (0.70 - 1.05)
between shifts 0.185

N Programs = 115 programs; N Hospitals = 148 hospitals; N NSQIP Cases = 138691 cases.
NOTE: Estimates are from 3-level hierarchical logistic regression models that regress 30-day death/serious morbidity on study arm assignment (Flexible
Policy vs. Standard Policy) and measures of actual program-level exposure to deviations from ACGME duty hour standards. All models control for
program-level tertile of 2013 rates of 30-day postoperative death/serious morbidity (stratifying variable used in randomization of programs) and include
both program-level and hospital-level random intercepts. In Model 1, the single exposure variable in the model was a count from 0-4 of the number of the
following deviations from ACGME duty hour standards that were implemented at an institution (regardless of study arm assignment): 1) PGY1 shifts can
exceed 16 hours, 2) PGY2+ shifts can exceed 28 hours, 3) 14 hours off after 24-hour shifts not required, 4) 8-10 hours off between shifts not required. In
Model 2, the number of deviations in 2015 ACGME standards implemented at an institution were entered as separate categorical exposure variables to
capture any nonlinear cumulative effect of departure from 2015 ACGME standards on resident perceptions. In Model 3, all four deviations from ACGME
standards were entered in the model simultaneously to investigate whether departures from specific 2015 standards were associated with resident

perceptions.
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TABLE $16. Instrumental Variables (IV) Estimates of the Local Average Treatment Effect (LATE): 30-Day Postoperative Death or Serious Morbidity (Primary

Patient Outcome)

Model Coefficient (92% ClI) P-Value
Linear Probability Models (LPM) (for Comparison)

Model 1: 2-Level Hierarchical LPM with Program Random Effects -0.003 (-0.010 - 0.005) 0.551
Model 2: 2-Level Hierarchical LPM with Hospital Random Effects -0.004 (-0.012 - 0.004) 0.350
Model 3: Non-hierarchical LPM with Program Clustered Robust Standard Errors -0.003 (-0.010 — 0.005) 0.490
Model 4: Non-Hierarchical LPM with Hospital Clustered Robust Standard Errors -0.003 (-0.011 - 0.005) 0.492
Instrumental Variables (IV) Models

Model 5: TSLS IV with Program Clustered Robust Standard Errors -0.003 (-0.011 - 0.005) 0.487
Model 6: 2-Level Hierarchical IV with Program Random Effects (G2SLS, Swamy-Arora variance components) -0.003 (-0.010 — 0.005) 0.544
Model 7: 2-Level Hierarchical IV with Program Random Effects (EC2SLS, Swamy-Arora variance components) -0.003 (-0.010 — 0.005) 0.562
Model 8: 2-Level Hierarchical IV with Program Random Effects (EC2SLS, Baltagi-Chang variance components) -0.003 (-0.010 — 0.005) 0.562
Model 9: TSLS IV with Hospital Clustered Robust Standard Errors -0.003 (-0.011 - 0.005) 0.490
Model 10: 2-Level Hierarchical IV with Hospital Random Effects (G2SLS, Swamy-Arora variance components) -0.004 (-0.012 - 0.004) 0.348
Model 11: 2-Level Hierarchical IV with Hospital Random Effects (EC2SLS, Swamy-Arora variance components) -0.004 (-0.012 - 0.004) 0.423
Model 12: 2-Level Hierarchical IV with Hospital Random Effects (EC2SLS, Baltagi-Chang variance components) -0.004 (-0.012 - 0.004) 0.423

N Programs = 115 programs; N NSQIP Cases = 138691 cases.

Model 1 is a 2-level hierarchical linear probability model regressing patient outcomes on assignment to Flexible Policy (vs. Standard Policy) with program-level random intercepts and controls for program-level
tertile of 2013 rates of 30-day postoperative death/serious morbidity (stratifying variable used in randomization of programs). Model 2 is a 2-level hierarchical linear probability model regressing patient
outcomes on assignment to Flexible Policy (vs. Standard Policy) with program-level random intercepts and controls for program-level tertile of 2013 rates of 30-day postoperative death/serious morbidity
(stratifying variable used in randomization of programs). Model 3 is a non-hierarchical linear probability model regressing outcomes on study arm assignment and controls for program-level tertile of 2013 rates
of 30-day postoperative death/serious morbidity (stratifying variable used in randomization of programs) with program-level clustered standard errors. Model 4 is a non-hierarchical linear probability model
regressing outcomes on study arm assignment and controls for program-level tertile of 2013 rates of 30-day postoperative death/serious morbidity (stratifying variable used in randomization of programs) with
hospital-level clustered standard errors. Model 5 is a non-hierarchical two-stage least squares instrumental variables model where actual receipt of Flexible Policy (regardless of study arm) is instrumented by
study arm assignment with program clustered robust SEs. Second stage estimate of instrumented exposure presented. Models 6 is a hierarchical generalized two-stage least squares (G2SLS) second stage
estimate of the effect of Flexible Policy instrumented by study arm assignment with program random intercepts. Second stage estimate of instrumented exposure presented. Model 7 is a hierarchical error-
corrected two-stage least squares (EC2SLS) model with program random intercepts using Swamy-Arora method for estimating variance components. Second stage estimate of instrumented exposure
presented. Model 8 is a hierarchical EC2SLS model with program random intercepts and Baltagi-Chang method for estimating variance components. Second stage estimate of instrumented exposure
presented. Models 9-12 are the same as Models 5-8 but include hospital-level random intercepts rather than program-level intercepts. TSLS first stage coefficients on study arm assignment (instrumenting for
actual exposure to deviations from ACGME duty hour standards) were all > 0.95, all p<0.001. All first-stage F statistics were >1900.00, all p<0.001.
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TABLE S17. Unadjusted Intent-to-Treat Estimate of the Effect of Assignment to Flexible Policy on Resident
Dissatisfaction and Wellbeing (Primary Resident Outcomes)

REGRESSOR

ODDS RATIO (95% CONFIDENCE INTERVAL)

(Very) Dissatisfied:
Overall Education

Quality

(Very) Dissatisfied: Overall

Wellbeing

Flexible Policy (vs. Standard Policy)

1.08 (0.77-1.52)

131 (0.99-1.74)

2013 (Baseline) 30-Day Postoperative Death/Serious
Morbidity

Tertile 1 1.11 (0.61-2.00) 1.30 (0.78-2.19)
Tertile 2 0.81(0.44-1.49) 1.21(0.71-2.04)
Tertile 3 0.91 (0.50-1.65) 1.20 (0.72-2.01)
Baseline Data Not Available Reference Reference
Constant 0.10 (0.06-0.18) 0.10 (0.06-0.16)
Variance Components
Residency Program 0.44 (0.26-0.73) 0.28 (0.16-0.49)
N Residents 3642 3645
N Residency Programs 17 117

NOTE: Estimates are from a 3-level hierarchical logistic regression with hospital and program random intercepts. 5 integration points used in estimation.
Dependent variables are coded ‘1’ for residents reporting being ‘very dissatisfied’ or ‘dissatisfied’ and ‘0’ for residents reporting being ‘neutral,’ ‘satisfied’ or

‘very satisfied.” OR>1.00 indicate a higher odds of dissatisfaction among Flexible Policy arm residents.
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TABLE $18. Adjusted Intent-to-Treat Estimate of the Effect of Assignment to Flexible Policy on Resident
Dissatisfaction with Education Quality and Wellbeing (Primary Resident Outcomes) with Inclusion of Program-Level

Covariates
REGRESSOR ODDS RATIO (95% CONFIDENCE INTERVAL)
P-VALUE
(Very) Dissatisfied: (Very) Dissatisfied:
Education Quality Wellbeing
Flexible Policy (vs. Standard Policy) 1.00 (0.72-1.41) 1.20 (0.91-1.59)
0.988 0.199

2013 (Baseline) 30-Day Postoperative Death/Serious Morbidity

Tertile 1

0.84 (0.46-1.55)

1.11 (0.65-1.88)

0.579 0.703
Tertile 2 0.62 (0.33-1.15) 1.05(0.61-1.78)
0.127 0.869
Tertile 3 0.69 (0.38-1.27) 1.04 (0.62-1.76)
0.233 0.876
Baseline Data Not Available Reference Reference
Female (Reference: Male) 1.26 (1.02-1.57) 1.37 (1.13-1.67)
0.036 0.002

Postgraduate Year (Reference: PGY1)

PGY2 0.92 (0.68-1.23) 0.83 (0.64-1.08)
0.569 0.167
PGY3 0.83 (0.60-1.15) 0.73 (0.55-0.97)
0.268 0.030
PGY4 0.93 (0.67-1.29) 0.63 (0.46-0.85)
0.659 0.003
PGY5 0.58 (0.40-0.84) 0.50 (0.36-0.70)
0.004 <0.001

Program Type (Reference: Academic)

Community-Based

0.88 (0.62-1.25)

0.91(0.68-1.22)

0.467 0.539
Military 0.31(0.05-1.89) 0.74 (0.19-2.83)
0.206 0.656

Geographic Region (Reference: Northeast)

Southeast 0.78 (0.48-1.25) 0.85 (0.58-1.26)
0.297 0.429
Midwest 0.54 (0.35-0.84) 0.58 (0.41-0.84)
0.006 0.004
Southwest 0.51(0.28-0.94) 0.66 (0.40-1.09)
0.032 0.102
West 0.88 (0.51-1.51) 1.08 (0.69-1.67)
0.639 0.745
Constant 0.21(0.11-0.40) 0.17 (0.10-0.31)
<0.001 <0.001
Variance Components
Residency Program 0.35(0.20-0.62) 0.20 (0.10-0.40)
N Residents 3642 3645
N Residency Programs 117 117

NOTE: Estimates are from a 3-level hierarchical logistic regression with hospital and program random intercepts. 7 integration points used in estimation.
Dependent variables are coded ‘1’ for residents reporting being ‘very dissatisfied’ or ‘dissatisfied’ and ‘0’ for residents reporting being ‘neutral,’ ‘satisfied’ or
‘very satisfied.” OR>1.00 indicate a higher odds of dissatisfaction among Flexible Policy arm residents.
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TABLE $19. Primary Resident Outcomes, Summary of Subgroup Analyses

Subgroup Comparison (Very) Dissatisfied: (Very) Dissatisfied:
Education Quality Wellbeing
Flexible Policy X Gender Subgroups No Significant Interaction No Significant Interaction
(p=0.537) (p=0.097)
Flexible Policy X Resident Level (PGY1 vs. PGY2-3 vs. No Significant Interaction No Significant Interaction
PGY4-5) (p=0.018)t (p=0.235)
Flexible Policy X Geographic Region No Significant Interaction No Significant Interaction
(p=0.877) (p=0.162)
Flexible Policy X Program Type No Significant Interaction No Significant Interaction
(p=0.148) (p=0.050)

NOTE: Subgroup analyses were conducted by including an interaction term between Flexible Policy assignment variable and subgroup variables in
logistic regression models with program-level clustered standard errors and controls for program-level tertile of 30-day postoperative death/serious
morbidity (stratifying variable in randomization of residency programs). We report the p-value on the joint test for significant interactions across all
subgroup interactions. tNot significant at the 0.05 or 0.01 level after Bonferroni correction for multiple subgroup tests (3 subgroups)
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TABLE S20. Per-Protocol Estimate of the Effect of Assignment to Flexible Policy on Resident Dissatisfaction with
Education Quality and Wellbeing (Primary Resident Outcomes)

REGRESSOR

ODDS RATIO (95% CONFIDENCE INTERVAL)

P-VALUE

(Very) Dissatisfied:
Education Quality

(Very) Dissatisfied: Wellbeing

Flexible Policy (vs. Standard Policy)

1.09 (0.77-1.54)

1.35 (1.02-1.80)

0.623 0.039
2013 (Baseline) 30-Day Postoperative Death/Serious
Morbidity
Tertile 1 1.14 (0.61-2.12) 1.30 (0.77-2.22)
0.681 0.327
Tertile 2 0.83 (0.44-1.58) 1.21 (0.70-2.06)
0.577 0.496
Tertile 3 0.94 (0.50-1.75) 1.15 (0.67-1.95)
0.843 0.616
Baseline Data Not Available Reference Reference
Constant 0.10 (0.06-0.18) 0.10 (0.06-0.16)
<0.001 <0.001
Variance Components
Residency Program 0.45 (0.27-0.75) 0.27 (0.15-0.48)
N Residents 3590 3592
N Residency Programs 115 115

NOTE: Estimates are from a 3-level hierarchical logistic regression with hospital and program random intercepts. 5 integration points used in estimation.
Dependent variables are coded ‘1’ for residents reporting being ‘very dissatisfied’ or ‘dissatisfied’ and ‘0’ for residents reporting being ‘neutral,’ ‘satisfied’ or

‘very satisfied.” OR>1.00 indicate a higher odds of dissatisfaction among Flexible Policy arm residents.
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TABLE S21. As-Treated Estimate of the Effect of Assignment to Flexible Policy on Odds of Resident Being (Very)
Dissatisfied with Education Quality (Primary Resident Outcome)

REGRESSOR ODDS RATIO (95% CONFIDENCE INTERVAL)
P-VALUE
Model 1 Model 2 Model 3
Sum of departures from ACGME standards 1.01(0.921.10) | - |
0.838

One departure | e 158 (0.68-366) | = -
0.283

Two departuress | 1.00(044229) | -
0.993

Three departures | - 1.21(0.55-267) | = -
0.633

Four departures | e 1.05(0.73-1.51) | -
0.813

No (Zero) departures | - Reference | = -

PGY1 duty hours can exceed 16 hours

1.37 (0.64-2.93)

0.415
PGY2+ duty hours can exceed 28 hours | - | e 1.04 (0.49-2.22)

0.922
Residents don't require 14 hours off after 24-hour | = | - 0.86 (0.38-1.96)
duty 0.714
Residents don't require 8-10 hours off between |  — | - 0.85(0.39-1.83)
shifts 0.676

2013 (Baseline) 30-Day Postoperative

Death/Serious Morbidity
Tertile 1 1.11 (0.92-1.10) 1.16 (0.64-2.11) 1.08 (0.58-2.00)
0.730 0.619 0.810
Tertile 2 0.81(0.44-1.49) 0.83 (0.45-1.53) 0.79 (0.43-1.46)
0.506 0.548 0.452
Tertile 3 0.92 (0.51-1.66) 0.92 (0.51-1.68) 0.90 (0.49-1.65)
0.774 0.796 0.724
Baseline Data Not Available Reference Reference Reference
Constant 0.11(0.06-0.18) 0.10 (0.06-0.17) 0.11 (0.06-0.19)
<0.001 <0.001 <0.001
Variance Components
Residency Program 0.44 (0.26-0.73) 0.43 (0.26-0.72) 0.43 (0.26-0.72)
N Residents 3642 3642 3642
N Residency Programs 117 117 117

NOTE: Estimates are from a 3-level hierarchical logistic regression with hospital and program random intercepts. 5 integration points used in estimation.
Dependent variables are coded ‘1’ for residents reporting being ‘very dissatisfied’ or ‘dissatisfied’ and ‘0’ for residents reporting being ‘neutral,’ ‘satisfied’ or
‘very satisfied.” OR>1.00 indicate a higher odds of dissatisfaction among Flexible Policy arm residents.
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TABLE $22. As-Treated Estimate of the Effect of Assignment to Flexible Policy on Odds of Resident Being (Very)
Dissatisfied with Wellbeing (Primary Resident Outcome)

REGRESSOR ODDS RATIO (95% CONFIDENCE INTERVAL)
P-VALUE
Model 1 Model 2 Model 3
Sum of departures from ACGME standards 1.07(0.99-1.15) | - | e
0.091

One departure | - 221(113432) |
0.020

Two departuress | e 145(0.752.80) | = -
0.264

Three departures | - 069(0.33-146) | -
0.331

Four departures | e 1.38(1.03-186) | -
0.033

No (Zero) departures | - Reference | = -

PGY1 duty hours can exceed 16 hours

1.40 (0.74-2.65)

0.301
PGY2+ duty hours can exceed 28 hours | - | - 0.92 (0.48-1.77)

0.812
Residents don't require 14 hours off after 24-hour |  — | - 0.97 (0.49-1.93)
duty 0.924
Residents don't require 8-10 hours off between |  — | - 1.03 (0.54-1.99)
shifts 0.920

2013 (Baseline) 30-Day Postoperative

Death/Serious Morbidity
Tertile 1 1.07 (0.99-1.15) 1.35(0.81-2.225) 1.31(0.76-2.25)
0.091 0.249 0.327
Tertile 2 1.31(0.78-2.19) 1.29 (0.77-2.15) 1.21(0.71-2.06)
0.314 0.333 0.482
Tertile 3 1.20 (0.72-2.02) 1.18 (0.71-1.96) 1.20 (0.71-2.04)
0.483 0.522 0.491
Baseline Data Not Available Reference Reference Reference
Constant 0.10 (0.06-0.16) 0.10 (0.06-0.15) 0.10 (0.06-0.16)
<0.001 <0.001 <0.001
Variance Components
Residency Program 0.28 (0.16-0.49) 0.25 (0.14-0.44) 0.28 (0.16-0.49)
N Residents 3645 3645 3645
N Residency Programs 117 117 117

NOTE: Estimates are from a 3-level hierarchical logistic regression with hospital and program random intercepts. 5 integration points used in estimation.
Dependent variables are coded ‘1’ for residents reporting being ‘very dissatisfied’ or ‘dissatisfied’ and ‘0’ for ‘neutral’, ‘satisfied,” or ‘very satisfied.’
OR>1.00 indicate a higher odds of dissatisfaction among Flexible Policy arm residents.
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TABLE S23. Instrumental Variables (IV) Estimates of the Local Average Treatment Effect on Resident Dissatisfaction with Education Quality (Primary Resident
Outcome)

Model Coefficient (95% ClI) P-Value
Linear Probability Models (LPM) (for Comparison)

Model 1: Non-hierarchical LPM with Program Clustered Robust Standard Errors 0.006 (-0.027 - 0.038) 0.722
Model 2: 2-Level Hierarchical LPM with Program Random Effects 0.009 (-0.023 — 0.040) 0.600
Instrumental Variables (IV) Models

Model 3: TSLS IV with Program Clustered Robust Standard Errors 0.006 (-0.027 - 0.039) 0.720
Model 4: 2-Level Hierarchical IV with Program Random Effects (G2SLS, Swamy-Arora variance components) 0.009 (-0.025 - 0.043) 0.602
Model 5: 2-Level Hierarchical IV with Program Random Effects (EC2SLS, Swamy-Arora variance components) 0.007 (-0.027 — 0.041) 0.682
Model 6: 2-Level Hierarchical IV with Program Random Effects (EC2SLS, Baltagi-Chang variance components) 0.007 (-0.026 — 0.040) 0.678

N Programs = 117 programs; N Residents = 3642 cases

Model 1 is an OLS linear probability model regressing resident outcomes on assignment to Flexible Policy (vs. Standard Policy) and tertiles of program-level observed rates of 2013 30-day postoperative
death/serious morbidity with program-level clustered robust SEs (stratifying variable in randomization process). The reported coefficient corresponds to the effect of assignment to Flexible Policy on the
probability of reporting dissatisfied or very dissatisfied vs. neutral, satisfied, or very satisfied (or a negative effect vs. a positive effect, or disagreement/strong disagreement vs. neutral, agreement or strong
agreement). Model 2 is a hierarchical linear probability model with program random intercepts. Model 3 is a non-hierarchical two-stage least squares instrumental variables second-stage estimate where actual
receipt of Flexible Policy (regardless of study arm) is instrumented by study arm assignment with program clustered robust SEs. Model 4 is a hierarchical generalized two-stage least squares (G2SLS) second
stage estimate of the effect of Flexible Policy instrumented by study arm assignment with program random intercepts. Model 5 is a hierarchical error-corrected two-stage least squares (EC2SLS) second stage
estimate of Flexible Policy instrumented by study arm assignment with program random intercepts using Swamy-Arora method for estimating variance components. Model 6 is a hierarchical EC2SLS second
stage estimate of Flexible Policy instrumented by study arm assignment with program random intercepts and Baltagi-Chang method for estimating variance components. The TSLS first stage study assignment
coefficients were all > 0.95, all p<0.001. All first-stage F statistics were >2300.00, all p<0.001. All models controlled for program-level tertile of 2013 rates of 30-day postoperative death/serious morbidity
(stratifying variable used in randomization of programs).
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TABLE S24. Instrumental Variables (IV) Estimates of the Local Average Treatment Effect on Resident Dissatisfaction with Wellbeing (Primary Resident
Outcome)

Model Coefficient (95% ClI) P-Value
Linear Probability Models (LPM) (for Comparison)

Model 1: Non-hierarchical LPM with Program Clustered Robust Standard Errors 0.029 (-0.006 — 0.063) 1.00
Model 2: 2-Level Hierarchical LPM with Program Random Effects 0.031 (-0.001 - 0.063) 0.056
Instrumental Variables (IV) Models

Model 3: TSLS IV with Program Clustered Robust Standard Errors 0.030 (-0.005 — 0.064) 0.094
Model 4: 2-Level Hierarchical IV with Program Random Effects (G2SLS, Swamy-Arora variance components) 0.032 (-0.001 - 0.066) 0.059
Model 5: 2-Level Hierarchical IV with Program Random Effects (EC2SLS, Swamy-Arora variance components) 0.030 (-0.003 — 0.064) 0.076
Model 6: 2-Level Hierarchical IV with Program Random Effects (EC2SLS, Baltagi-Chang variance components) 0.030 (-0.002 - 0.063) 0.070

N Programs = 117 programs; N Residents = 3645 cases

Model 1 is an OLS linear probability model regressing resident outcomes on assignment to Flexible Policy (vs. Standard Policy) and tertiles of program-level observed rates of 2013 30-day postoperative
death/serious morbidity with program-level clustered robust SEs (stratifying variable in randomization process). The reported coefficient corresponds to the effect of assignment to Flexible Policy on the
probability of reporting dissatisfied or very dissatisfied vs. neutral, satisfied, or very satisfied (or a negative effect vs. a positive effect, or disagreement/strong disagreement vs. neutral, agreement or strong
agreement). Model 2 is a hierarchical linear probability model with program random intercepts. Model 3 is a non-hierarchical two-stage least squares instrumental variables second-stage estimate where actual
receipt of Flexible Policy (regardless of study arm) is instrumented by study arm assignment with program clustered robust SEs. Model 4 is a hierarchical generalized two-stage least squares (G2SLS) second
stage estimate of the effect of Flexible Policy instrumented by study arm assignment with program random intercepts. Model 5 is a hierarchical error-corrected two-stage least squares (EC2SLS) second stage
estimate of Flexible Policy instrumented by study arm assignment with program random intercepts using Swamy-Arora method for estimating variance components. Model 6 is a hierarchical EC2SLS second
stage estimate of Flexible Policy instrumented by study arm assignment with program random intercepts and Baltagi-Chang method for estimating variance components. The TSLS first stage study assignment
coefficients were all > 0.95, all p<0.001. All first-stage F statistics were >2300.00, all p<0.001. All models controlled for program-level tertile of 2013 rates of 30-day postoperative death/serious morbidity
(stratifying variable used in randomization of programs).
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F. NOTE ON ABSITE RESIDENT SURVEY RESPONSE RATES

The 2015 ABSITE Resident Survey was administered to all general surgery residents who took
the January 2015 ABSITE examination (irrespective of whether training in a FIRST Trial-
participating program), of which 4,330 were residents in the 117 general surgery residency
programs that participated in the FIRST Trial. Of these 4,330 residents, 2220 residents were in
the 59 programs randomized to Standard Policy, and 2110 residents were in the 58 programs
randomized to Flexible Policy.

Of the 4,330 respondents in the FIRST Trial resident survey sample, 585 (13.05%) had missing
values on all 34 survey items reported in the tables below.

Overall Response Rates

Overall Response Rates. Table S25 shows item-level missing-value frequencies and response
rates for the FIRST Trial ABSITE Resident Survey sample for the resident outcomes we studied.
Response rates for survey items ranged from 84% to 87%.

Response Rates by Gender. Table S26 presents item-level response rates by gender for outcomes
we studied. There were no statistically significant gender differences in response rates for any of
our primary or secondary endpoints in the FIRST Trial.

Overall Response Rates by Postgraduate Year. Item-level response rates by resident’s
postgraduate year (PGY) are reported in Table S27. PGY1, PGY4 and PGY5 residents had
response rates exceeding 90%, but PGY?2 and PGY3 response rates ranged in the 70-79% range
(program-level cluster-corrected chi-square p-values all <0.01).

Response Rates by Program Type. Table S28 presents item-level response rates by program type.
Community programs had the highest response rates (90%-+ range), followed by military
programs (approximately 89%) and academic programs (approximately 81%, program-level
cluster-corrected chi-square p-values all <0.01).

Response Rates by Geographic Region. Table S29 presents item-level response rates by
geographic region of program location. We found no regional differences in response rates for
any of the survey items.

Response Rates by Study Arm
Table S30 shows item-level response rates and frequencies for missing values for the FIRST
Trial ABSITE Resident Survey sample, by study arm. This table also provides p-values for chi-

square tests of association between study arm and non-response for each item. We found no
differences in response rates across study arms for any of the outcomes we studied.

FIRST TRIAL Supplementary Appendix Page 38



In our Statistical Analysis Plan (8F.3), we made provisions for various approaches to treat
missing data. However, we chose not to impute values (singly or multiply) for the analyses we
undertook in this report because all of the limited number of resident variables (e.g., PGY and
gender) in this analysis were used as dependent variables. While the inclusion of outcome
variables in imputation models for missing independent variables (Xs) is standard practice, to our
knowledge, regression on imputed values in the dependent variable (Y's) is not supported
strongly, if at all (some articles argue against it) due to noise (e.g. White et al. 2011; von Hippel
2007). Thus, we did not impute missing values in our analyses of resident outcomes. Moreover,
nearly all missing data are due to residents not taking any part of the survey, thus all of the data
are missing for that resident. Thus, a complete case analysis was performed where item response
rates ranged from 84% to 87%.
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TABLE S25. 2015 ABSITE Resident Survey Overall ltem Response Rates for FIRST Trial Resident

Sample
SURVEY ITEM MISSING | NON- | TOTAL ITEM
MISSING RESPONSE
RATE
Perceived effect of duty hours on: Patient safety 657 3,673 4,330 85%
Perceived effect of duty hours on: Continuity of care 652 3,678 4,330 85%
Perceived effect of duty hours on: Attendance at required 664 3,666 4,330 85%
educational conferences
Perceived effect of duty hours on: Ability to acquire clinical 665 3,665 4,330 85%
skills
Perceived effect of duty hours on: Ability to acquire operative 664 3,666 4,330 85%
skills
Perceived effect of duty hours on: Resident autonomy 660 3,670 4,330 85%
Perceived effect of duty hours on: Number of operations 665 3,665 4,330 85%
performed
Perceived effect of duty hours on: Availability for elective cases 660 3,670 4,330 85%
Perceived effect of duty hours on: Availability for urgent cases 657 3,673 4,330 85%
Perceived effect of duty hours on: Time to teach medical 661 3,669 4,330 85%
students
Perceived effect of duty hours on: Relationship between 656 3,674 4,330 85%
interns/residents
Perceived effect of duty hours on: Professionalism 659 3,671 4,330 85%
Perceived effect of duty hours on: Morale 656 3,674 4,330 85%
Perceived effect of duty hours on: Ability to prepare for cases 662 3,668 4,330 85%
away from the hospital
Perceived effect of duty hours on: Ability to participate in 662 3,668 4,330 85%
research
Perceived effect of duty hours on: Job Satisfaction 660 3,670 4,330 85%
Perceived effect of duty hours on: Satisfaction with decision to 666 3,664 4,330 85%
become a surgeon
Perceived effect of duty hours on: Time with family and friends 663 3,667 4,330 85%
Perceived effect of duty hours on: Time for 665 3,665 4,330 85%
hobbies/extracurricular activities
Perceived effect of duty hours on: Own health 669 3,661 4,330 85%
Perceived effect of duty hours on: Rest 662 3,668 4,330 85%
Satisfaction with: Continuity of care 685 3,645 4,330 84%
Satisfaction with: Patient safety 685 3,645 4,330 84%
Satisfaction with: Work hours/scheduling 689 3,641 4,330 84%
Satisfaction with: Quality/ease of handoffs and transitions 691 3,639 4,330 84%
Satisfaction with: Resident education quality 688 3,642 4,330 84%
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TABLE S25 (continued). 2015 ABSITE Resident Survey Overall ltem Response Rates for FIRST Trial

Resident Sample

SURVEY ITEM MISSING NON- TOTAL ITEM
MISSING RESPONSE
RATE
Satisfaction with: Time for rest 687 3,643 4,330 84%
Satisfaction with: Wellbeing 685 3,645 4,330 84%
Satisfaction with: Work hour regulations 686 3,644 4,330 84%
How often fatigue affected: personal safety 678 3,652 4,330 84%
How often fatigue affected: patient safety 678 3,652 4,330 84%
Frequency in last month: hand off active patient care issue 565 3,765 4,330 87%
because of duty hour limits
Frequency in last month: leave during operation because of 565 3,765 4,330 87%
duty hour limits
Frequency in last month: miss operation because of duty 565 3,765 4,330 87%
hour limits
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TABLE S26. 2015 ABSITE Resident Survey Overall tem Response Rates for FIRST Trial Resident
Sample, by Gender

SURVEY ITEM ITEM RESPONSE | P-VALUEf}
RATE (%)

MALE | FEMALE
Perceived effect of duty hours on: Patient safety 85.62 83.65 0.30
Perceived effect of duty hours on: Continuity of care 85.69 83.82 0.32
Perceived effect of duty hours on: Attendance at required educational 85.46 83.48 0.30
conferences
Perceived effect of duty hours on: Ability to acquire clinical skills 85.35 83.59 0.36
Perceived effect of duty hours on: Ability to acquire operative skills 85.38 83.59 0.35
Perceived effect of duty hours on: Resident autonomy 85.50 83.65 0.34
Perceived effect of duty hours on: Number of operations performed 85.35 83.59 0.36
Perceived effect of duty hours on: Availability for elective cases 85.54 83.59 0.32
Perceived effect of duty hours on: Availability for urgent cases 85.58 83.71 0.33
Perceived effect of duty hours on: Time to teach medical students 85.54 83.53 0.30
Perceived effect of duty hours on: Relationship between interns/residents 85.58 83.77 0.34
Perceived effect of duty hours on: Professionalism 85.58 83.59 0.30
Perceived effect of duty hours on: Morale 85.54 83.82 0.37
Perceived effect of duty hours on: Ability to prepare for cases away from the 85.38 83.71 0.38
hospital
Perceived effect of duty hours on: Ability to participate in research 85.35 83.77 0.41
Perceived effect of duty hours on: Job Satisfaction 85.38 83.82 0.41
Perceived effect of duty hours on: Satisfaction with decision to become a 85.23 83.71 0.43
surgeon
Perceived effect of duty hours on: Time with family and friends 85.31 83.77 0.42
Perceived effect of duty hours on: Time for hobbies/extracurricular activities 85.27 83.71 0.42
Perceived effect of duty hours on: Own health 83.15 83.65 0.43
Perceived effect of duty hours on: Rest 85.35 83.77 0.41
Satisfaction with: Continuity of care 84.73 83.36 0.49
Satisfaction with: Patient safety 84.73 83.36 0.49
Satisfaction with: Work hours/scheduling 84.65 83.25 0.48
Satisfaction with: Quality/ease of handoffs and transitions 84.65 83.13 0.44
Satisfaction with: Resident education quality 84.69 83.25 0.47
Satisfaction with: Time for rest 84.69 83.30 0.49
Satisfaction with: Wellbeing 84.73 83.36 0.49
Satisfaction with: Work hour regulations 84.73 83.30 0.48
How often fatigue affected: personal safety 84.88 83.53 0.50
How often fatigue affected: patient safety 84.88 83.53 0.50
Frequency in last month: hand off active patient care issue because of duty 87.58 86.01 0.38
hour limits
Frequency in last month: leave during operation because of duty hour limits 87.58 86.01 0.38
Frequency in last month: miss operation because of duty hour limits 87.58 86.01 0.38

tProgram-level cluster-corrected chi-square p-values
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TABLE S27. 2015 ABSITE Resident Survey Overall tem Response Rates for FIRST Trial Resident Sample, by Postgraduate Year (PGY)

SURVEY ITEM ITEM RESPONSE RATE (%) P-VALUE}
PGY1 | PGY2 | PGY3 | PGY4 | PGY5
Perceived effect of duty hours on: Patient safety 9464 | 71.79 | 7511 | 9347 | 94.60 <0.01
Perceived effect of duty hours on: Continuity of care 9455 | 72.06 | 75.00 | 93.79 | 94.94 <0.01
Perceived effect of duty hours on: Attendance at required educational conferences 94.29 | 71.60 | 74.89 | 9347 | 9477 <0.01
Perceived effect of duty hours on: Ability to acquire clinical skills 9412 | 71.97 | 9454 | 9347 | 94.77 <0.01
Perceived effect of duty hours on: Ability to acquire operative skills 9412 | 71.79 | 75.00 | 93.63 | 94.44 <0.01
Perceived effect of duty hours on: Resident autonomy 9420 | 72.06 | 74.89 | 9379 | 94.44 <0.01
Perceived effect of duty hours on: Number of operations performed 9420 | 71.69 | 7477 | 93.63 | 94.60 <0.01
Perceived effect of duty hours on: Availability for elective cases 9429 | 71.97 | 7477 | 93.63 | 94.77 <0.01
Perceived effect of duty hours on: Availability for urgent cases 9438 | 71.88 | 74.89 | 93.95 | 94.77 <0.01
Perceived effect of duty hours on: Time to teach medical students 9438 | 71.88 | 74.77 | 9347 | 94.77 <0.01
Perceived effect of duty hours on: Relationship between interns/residents 9438 | 71.97 | 74.89 | 93.79 | 94.94 <0.01
Perceived effect of duty hours on: Professionalism 9429 | 71.88 | 74.77 | 93.79 | 94.94 <0.01
Perceived effect of duty hours on: Morale 94.29 | 71.97 | 75.00 | 93.79 | 94.94 <0.01
Perceived effect of duty hours on: Ability to prepare for cases away from the hospital 9438 | 71.79 | 7511 | 9315 | 94.60 <0.01
Perceived effect of duty hours on: Ability to participate in research 9438 | 71.88 | 75.00 | 93.31 | 94.44 <0.01
Perceived effect of duty hours on: Job satisfaction 9455 | 71.79 | 75.00 | 9347 | 94.44 <0.01
Perceived effect of duty hours on: Satisfaction with decision to become a surgeon 9429 | 71.79 | 74.89 | 9299 | 94.60 <0.01
Perceived effect of duty hours on: Time with family and friends 9429 | 71.79 | 74.89 | 9347 | 94.60 <0.01
Perceived effect of duty hours on: Time for hobbies/extracurricular activities 9420 | 71.79 | 75.00 | 93.31 | 94.44 <0.01
Perceived effect of duty hours on: Own health 9438 | 7151 | 7466 | 9331 | 9444 <0.01
Perceived effect of duty hours on: Rest 9438 | 71.88 | 74.89 | 93.31 | 94.60 <0.01
Satisfaction with: Continuity of care 93.08 | 71.60 | 74.66 | 92.99 | 94.44 <0.01
Satisfaction with: Patient safety 93.08 | 71.60 | 74.66 | 9299 | 94.44 <0.01
Satisfaction with: Work hours/scheduling 9291 | 71.60 | 7466 | 9299 | 94.10 <0.01
Satisfaction with: Quality/ease of handoffs and transitions 9291 | 71.32 | 7454 | 9299 | 94.44 <0.01
Satisfaction with: Resident education quality 9299 | 7151 | 7466 | 9299 | 94.27 <0.01

tProgram-level cluster-corrected chi-square p-values for tests of association between PG year and response rate
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TABLE S27 (continued). 2015 ABSITE Resident Survey Overall ltem Response Rates for FIRST Trial Resident Sample, by Postgraduate

Year (PGY)
SURVEY ITEM ITEM RESPONSE RATE (%) P-VALUE}
PGY1 | PGY2 | PGY3 | PGY4 | PGY5

Satisfaction with: Time for rest 93.08 | 71.60 | 74.54 | 92.99 | 94.27 <0.01
Satisfaction with: Wellbeing 9317 | 71.60 | 74.66 | 92.83 | 94.44 <0.01
Satisfaction with: Work hour regulations 9317 | 71.60 | 7454 | 92.83 | 94.44 <0.01
How often fatigue affected: personal safety 93.60 | 71.60 | 74.77 | 92.99 | 94.44 <0.01
How often fatigue affected: patient safety 93.60 | 71.60 | 74.77 | 92.99 | 94.44 <0.01
What effect would a change in duty hour policy have on: Safety of patient care? 9299 | 71.32 | 7466 | 9299 | 94.10 <0.01
What effect would a change in duty hour policy have on: Continuity of care? 92.99 | 71.32 | 7466 | 9299 | 94.10 <0.01
What effect would a change in duty hour policy have on: Quality of resident education? 9291 | 7114 | 7466 | 92.83 | 94.10 <0.01
Frequency in last month: hand off active patient care issue because of duty hour limits 9732 | 73.36 | 76.38 | 96.34 | 97.13 <0.01
Frequency in last month: leave during operation because of duty hour limits 9732 | 73.36 | 76.38 | 96.34 | 97.13 <0.01
Frequency in last month: miss operation because of duty hour limits 9732 | 73.36 | 76.38 | 96.34 | 97.13 <0.01

tProgram-level cluster-corrected chi-square p-values
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TABLE S28. 2015 ABSITE Resident Survey Overall tem Response Rates for FIRST Trial Resident Sample, by Program Type

SURVEY ITEM ITEM RESPONSE RATE (%) P-VALUEt
ACADEMIC | COMMUNITY | MILITARY
Perceived effect of duty hours on: Patient safety 82.18 92.57 88.64 <0.01
Perceived effect of duty hours on: Continuity of care 82.37 9247 88.64 <0.01
Perceived effect of duty hours on: Attendance at required educational conferences 82.02 92.38 88.64 <0.01
Perceived effect of duty hours on: Ability to acquire clinical skills 81.99 92.47 86.36 <0.01
Perceived effect of duty hours on: Ability to acquire operative skills 81.99 9247 88.64 <0.01
Perceived effect of duty hours on: Resident autonomy 82.18 92.29 88.64 <0.01
Perceived effect of duty hours on: Number of operations performed 82.02 92.29 88.64 <0.01
Perceived effect of duty hours on: Availability for elective cases 82.12 92.57 86.36 <0.01
Perceived effect of duty hours on: Availability for urgent cases 82.18 92.57 88.64 <0.01
Perceived effect of duty hours on: Time to teach medical students 82.06 92.57 88.64 <0.01
Perceived effect of duty hours on: Relationship between interns/residents 82.21 92.57 88.64 <0.01
Perceived effect of duty hours on: Professionalism 82.15 92.47 88.64 <0.01
Perceived effect of duty hours on: Morale 82.21 92.57 88.64 <0.01
Perceived effect of duty hours on: Ability to prepare for cases away from the hospital 82.09 92.38 88.64 <0.01
Perceived effect of duty hours on: Ability to participate in research 82.09 92.38 88.64 <0.01
Perceived effect of duty hours on: Job satisfaction 82.18 92.29 88.64 <0.01
Perceived effect of duty hours on: Satisfaction with decision to become a surgeon 82.06 92.10 88.64 <0.01
Perceived effect of duty hours on: Time with family and friends 82.12 92.29 86.36 <0.01
Perceived effect of duty hours on: Time for hobbies/extracurricular activities 82.02 92.29 88.64 <0.01
Perceived effect of duty hours on: Own health 81.99 92.01 88.64 <0.01
Perceived effect of duty hours on: Rest 82.12 92.29 88.64 <0.01
Satisfaction with: Continuity of care 81.50 92.01 88.64 <0.01
Satisfaction with: Patient safety 81.50 92.01 88.64 <0.01
Satisfaction with: Work hours/scheduling 81.40 91.91 88.64 <0.01
Satisfaction with: Quality/ease of handoffs and transitions 81.34 91.91 88.64 <0.01
Satisfaction with: Resident education quality 81.43 91.91 88.64 <0.01
T Program-level cluster-corrected chi-square p-values
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TABLE S28 (continued). 2015 ABSITE Resident Survey Overall Item Response Rates for FIRST Trial Resident Sample, by Program Type

SURVEY ITEM ITEM RESPONSE RATE (%) P-VALUE}
ACADEMIC | COMMUNITY | MILITARY
Satisfaction with: Time for rest 81.50 91.82 88.64 <0.01
Satisfaction with: Wellbeing 81.50 92.01 88.64 <0.01
Satisfaction with: Work hour regulations 81.46 92.01 88.64 <0.01
How often fatigue affected: personal safety 81.71 92.01 88.64 <0.01
How often fatigue affected: patient safety 81.71 92.01 88.64 <0.01
Frequency in last month: hand off active patient care issue because of duty hour limits 84.45 94.24 90.91 <0.01
Frequency in last month: leave during operation because of duty hour limits 84.45 94.24 90.91 <0.01
Frequency in last month: miss operation because of duty hour limits 84.45 94.24 90.91 <0.01

tProgram-level cluster-corrected chi-square p-values
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TABLE S29. 2015 ABSITE Resident Survey Overall tem Response Rates for FIRST Trial Resident Sample, by Geographic Region

SURVEY ITEM ITEM RESPONSE RATE (%) P-VALUE}
NORTHEAST | SOUTHEAST | MIDWEST | SOUTHWEST WEST

Perceived effect of duty hours on: Patient safety 82.82 88.21 85.05 87.60 80.71 0.11

Perceived effect of duty hours on: Continuity of care 82.98 88.21 85.23 87.40 81.07 0.14

Perceived effect of duty hours on: Attendance at required 82.57 88.21 85.05 87.21 80.36 0.09

educational conferences

Perceived effect of duty hours on: Ability to acquire clinical 82.74 87.66 85.05 87.40 80.54 0.14

skills

Perceived effect of duty hours on: Ability to acquire operative 82.49 87.99 85.14 87.21 80.71 0.12

skills

Perceived effect of duty hours on: Resident autonomy 82.65 88.10 85.05 87.40 80.89 0.13

Perceived effect of duty hours on: Number of operations 82.65 87.99 84.86 87.21 80.71 0.12

performed

Perceived effect of duty hours on: Availability for elective 82.65 87.99 85.32 87.40 80.54 0.12

cases

Perceived effect of duty hours on: Availability for urgent cases 82.82 88.10 85.23 87.21 80.89 0.14

Perceived effect of duty hours on: Time to teach medical 82.65 87.99 85.23 87.02 80.89 0.14

students

Perceived effect of duty hours on: Relationship between 82.74 88.21 85.23 87.40 80.89 0.12

interns/residents

Perceived effect of duty hours on: Professionalism 82.74 87.99 85.23 87.40 80.71 0.12

Perceived effect of duty hours on: Morale 82.82 88.21 85.14 87.40 80.89 0.12

Perceived effect of duty hours on: Ability to prepare for cases 82.57 88.21 85.05 87.40 80.54 0.09

away from the hospital

Perceived effect of duty hours on: Ability to participate in 82.65 88.10 85.14 87.21 80.54 0.11

research

Perceived effect of duty hours on: Job satisfaction 82.74 88.21 85.05 87.02 80.89 0.13

Perceived effect of duty hours on: Satisfaction with decision 82.49 88.10 85.05 87.21 80.36 0.09

to become a surgeon

T Program-level cluster-corrected chi-square p-values
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TABLE S29 (continued). 2015 ABSITE Resident Survey Overall Item Response Rates for FIRST Trial Resident Sample, by Geographic

Region

SURVEY ITEM ITEM RESPONSE RATE (%) P-VALUE}
NORTHEAST | SOUTHEAST | MIDWEST | SOUTHWEST WEST

Perceived effect of duty hours on: Time with family and 82.74 87.99 85.05 87.02 80.71 0.13

friends

Perceived effect of duty hours on: Time for 82.57 88.21 84.95 87.02 80.54 0.12

hobbies/extracurricular activities

Perceived effect of duty hours on: Own health 82.49 88.10 84.86 86.82 80.54 0.11

Perceived effect of duty hours on: Rest 82.65 88.10 85.05 87.21 80.71 0.12

Satisfaction with: Continuity of care 82.17 87.77 84.50 86.82 79.64 0.10

Satisfaction with: Patient safety 82.17 87.77 84.41 86.82 79.82 0.11

Satisfaction with: Work hours/scheduling 81.92 87.77 84.50 86.63 79.64 0.09

Satisfaction with: Quality/ease of handoffs and transitions 81.92 87.66 84.41 86.43 79.82 0.1

Satisfaction with: Resident education quality 82.17 87.66 84.41 86.82 79.46 0.10

Satisfaction with: Time for rest 82.17 87.55 84.50 86.82 79.64 0.11

Satisfaction with: Wellbeing 82.17 87.77 84.41 86.82 79.82 0.1

Satisfaction with: Work hour regulations 82.08 87.66 84.50 86.82 79.82 0.11

How often fatigue affected: personal safety 82.25 87.77 84.77 86.82 80.18 0.13

How often fatigue affected: patient safety 82.25 87.77 84.77 86.82 80.18 0.13

Frequency in last month: hand off active patient care issue 84.61 90.28 86.94 89.92 83.93 0.09

because of duty hour limits

Frequency in last month: leave during operation because of 84.61 90.28 86.94 89.92 83.93 0.09

duty hour limits

Frequency in last month: miss operation because of duty hour 84.61 90.28 86.94 89.92 83.93 0.09

limits

T Program-level cluster-corrected chi-square p-values
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TABLE S30. 2015 ABSITE Resident Survey Item Response Rates for FIRST Trial Resident Sample by Study Arm

SURVEY ITEM Standard Policy Flexible Policy Chi-Square
MISSING | NON- TOTAL ITEM MISSING NON- | TOTAL ITEM P-Valuet
MISSING RESPONSE MISSING RESPONSE
RATE RATE
Perceived effect of duty hours on: Patient safety 329 1,891 2220 85% 328 1,782 2110 84% 0.70
Perceived effect of duty hours on: Continuity of care 328 1,892 2220 85% 324 1,786 2110 85% 0.75
Perceived effect of duty hours on: Attendance at 334 1,886 2220 85% 330 1,780 2110 84% 0.75
required educational conferences
Perceived effect of duty hours on: Ability to acquire 332 1,888 2220 85% 333 1,777 2110 84% 0.66
clinical skills
Perceived effect of duty hours on: Ability to acquire 335 1,885 2220 85% 329 1,781 2110 84% 0.79
operative skills
Perceived effect of duty hours on: Resident autonomy 332 1,888 2220 85% 328 1,782 2110 84% 0.76
Perceived effect of duty hours on: Number of 333 1,887 2220 85% 332 1,778 2110 84% 0.69
operations performed
Perceived effect of duty hours on: Availability for 331 1,889 2220 85% 329 1,781 2110 84% 0.72
elective cases
Perceived effect of duty hours on: Availability for urgent 330 1,890 2220 85% 327 1,783 2110 85% 0.74
cases
Perceived effect of duty hours on: Time to teach 332 1,888 2220 85% 329 1,781 2110 84% 0.73
medical students
Perceived effect of duty hours on: Relationship 328 1,892 2220 85% 328 1,782 2110 84% 0.68
between interns/residents
Perceived effect of duty hours on: Professionalism 329 1,891 2220 85% 330 1,780 2110 84% 0.66
Perceived effect of duty hours on: Morale 328 1,892 2220 85% 328 1,782 2110 84% 0.68
Perceived effect of duty hours on: Ability to prepare for 333 1,887 2220 85% 329 1,781 2110 84% 0.75
cases away from the hospital
Perceived effect of duty hours on: Ability to participate 332 1,888 2220 85% 330 1,780 2110 84% 0.72
in research
Perceived effect of duty hours on: Job satisfaction 332 1,888 2220 85% 328 1,782 2110 84% 0.75
Perceived effect of duty hours on: Satisfaction with 333 1,887 2220 85% 333 1,777 2110 84% 0.68
decision to become a surgeon
Perceived effect of duty hours on: Time with family and 332 1,888 2220 85% 331 1,779 2110 84% 0.69
friends
tProgram-level cluster-corrected chi-square test for association between study arm and missing value
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TABLE S30 (continued). 2015 ABSITE Resident Survey ltem Response Rates for FIRST Trial Resident Sample by Study Arm

SURVEY ITEM Standard Policy Flexible Policy Chi-
MISSING | NON- TOTAL ITEM MISSING NON- TOTAL ITEM Square P-
MISSING RESPONSE MISSING RESPONSE Valuet
RATE RATE
Perceived effect of duty hours on: Time for 334 1,886 2220 85% 331 1,779 2110 84% 0.74
hobbies/extracurricular activities
Perceived effect of duty hours on: Own health 337 1,883 2220 85% 332 1,778 2110 84% 0.77
Perceived effect of duty hours on: Rest 333 1,887 2220 85% 329 1,781 2110 84% 0.75
Satisfaction with: Continuity of care 344 1,876 2220 85% 341 1,769 2110 84% 0.73
Satisfaction with: Patient safety 345 1,875 2220 84% 340 1,770 2110 84% 0.77
Satisfaction with: Work hours/scheduling 346 1,874 2220 84% 343 1,767 2110 84% 0.73
Satisfaction with: Quality/ease of handoffs and 347 1,873 2220 84% 344 1,766 2110 84% 0.73
transitions
Satisfaction with: Resident education quality 346 1,874 2220 84% 342 1,768 2110 84% 0.75
Satisfaction with: Time for rest 345 1,875 2220 84% 342 1,768 2110 84% 0.73
Satisfaction with: Wellbeing 344 1,876 2220 85% 341 1,769 2110 84% 0.73
Satisfaction with: Work hour regulations 344 1,876 2220 85% 342 1,768 2110 84% 0.72
How often fatigue affected: personal safety 342 1,878 2220 85% 336 1,774 2110 84% 0.79
How often fatigue affected: patient safety 342 1,878 2220 85% 336 1,774 2110 84% 0.79
Frequency in last month: hand off active patient care 276 1944 2220 88% 289 1821 2110 86% 0.47
issue because of duty hour limits
Frequency in last month: leave during operation 276 1944 2220 88% 289 1821 2110 86% 047
because of duty hour limits
Frequency in last month: miss operation because of 276 1944 2220 88% 289 1821 2110 86% 0.47
duty hour limits
tProgram-level cluster-corrected chi-square test for association between study arm and missing value
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G. PATIENT OUTCOMES RISK ADJUSTMENT VARIABLES

30-Day Postoperative Death/Serious Morbidity (Primary Outcome)
List of patient characteristics included in adjusted models:

e Age (age <65 (reference), 65-74, 75-84, 85+)

e American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

e ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative
death/serious morbidity

e Emergency/urgent surgery (reference: not emergency/urgent)

e Preoperative functional status (independent (reference), partially dependent, totally
dependent)

e Male sex (reference: female)

e Wound class (clean (reference), clean/contaminated, contaminated, dirty/infected)

Note: Using an expanded list of covariates (from ACS NSQIP model for 30-day postoperative
mortality) did not alter our results
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30-Day Postoperative Death (Secondary Outcome)

List of patient characteristics included in adjusted models:

Preoperative sepsis (none (reference), systemic inflammatory response syndrome (SIRS),
sepsis, septic shock

American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative death
Age (in years)

Preoperative albumin

Disseminated cancer (reference: none)

Serum glutamic oxidase transaminase >40 (reference: <40)

Preoperative functional status (independent (reference), partially dependent, totally
dependent)

Ascites (reference: none)

Preoperative platelet count<150 (reference: >150)

Dyspnea (none (reference), at rest, exertional)

Body mass index classification (normal (reference), Class | obese, Class Il obese, Class
I11 obese, overweight, underweight)

Inpatient surgery setting (reference: outpatient)

Preoperative ventilator dependence (reference: none)

Alkaline phosphatase>125 (reference: <125)

Emergency/urgent surgery (reference: not emergency/urgent)

Chronic obstructive pulmonary disease (reference: none)

Preoperative prothrombin time>35 (reference: <35)

Preoperative weight loss >10% (reference: none)

Congestive heart failure (reference: none)

Preoperative blood urea nitrogen>40 (reference: <40)

Steroid use (reference: none)

Preoperative sodium >145 (reference: <145)

Transfer status (admit from home (reference), transfer from acute care, transfer from
chronic care, transfer from other facility, transfer from outside emergency department)
Current smoker (reference: not current smoker)

Preoperative hematocrit >45 (reference: <45)

Preoperative dialysis (reference: none)

Patient race (White (reference), Black/African American, American Indian/Native
Alaskan, Native Hawaiian/Pacific Islander, Asian, Unknown)

Preoperative white blood cell count <4.5 (reference: >4.5)
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30-Day Postoperative Serious Morbidity (Secondary Outcome)
List of patient characteristics included in adjusted models:

e Age (age <65 (reference), 65-74, 75-84, 85+)

e American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

e ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative
serious morbidity

e Emergency/urgent surgery (reference: not emergency/urgent)

e Preoperative functional status (independent (reference), partially dependent, totally
dependent)

e Male sex (reference: female)
e Wound class (clean (reference), clean/contaminated, contaminated, dirty/infected)
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30-Day Postoperative Any Morbidity (Secondary Outcome)

List of patient characteristics included in adjusted models:

ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative any
morbidity

American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

Inpatient surgery setting (reference: outpatient)

Preoperative sepsis (none (reference), systemic inflammatory response syndrome (SIRS),
sepsis, septic shock)

Preoperative albumin

Preoperative creatinine >1.2 (reference: <1.2)

Body mass index classification (normal (reference), Class | obese, Class Il obese, Class
I11 obese, overweight, underweight)

Age

Current smoker (reference: none)

Work relative value unit

Hispanic (no (reference), yes, unknown), preoperative functional status (independent
(reference), partially dependent, totally dependent)

Preoperative ventilator dependence (reference: none)

Bleeding disorder (reference: none)

Serum glutamic oxidase transaminase >40 (reference: <40)

Steroid use (reference: none)

Preoperative blood urea nitrogen>40 (reference: <40)

Dyspnea (none (reference), at rest, exertional)

Emergency/urgent surgery (reference: not emergency/urgent)

Chronic obstructive pulmonary disease (reference: none)

Preoperative prothrombin time>35 (reference: <35)

Congestive heart failure (reference: none)

Patient race (White (reference), Black/African American, American Indian/Native
Alaskan, Native Hawaiian/Pacific Islander, Asian, Unknown)

Wound class (clean (reference), clean/contaminated, contaminated, dirty/infected)
Hypertension (reference: none)

Disseminated cancer (reference: none)

Diabetes (none (reference), insulin, oral)

Preoperative dialysis (reference: none)

Male sex (reference: female)

Preoperative alkaline phosphatase>125 (reference: <125)

Preoperative transfusion (reference: none)

Ascites (reference: none)
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30-Day Postoperative Any Morbidity (continued)

e Preoperative weight loss >10% (reference: none)

e Preoperative hematocrit >45 (reference: <45)

Preoperative platelet count (<150, 150-400 (reference), >400)
Preoperative renal failure (reference: none)

Preoperative white blood cell count >11 (reference: <11)
Preoperative sodium (<135, 135-145 (reference), >145)
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30-Day Postoperative Failure-to-Rescue (Secondary Outcome)
List of patient characteristics included in adjusted models:

e Age (age <65 (reference), 65-74, 75-84, 85+)

e American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

e ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative
failure-to-rescue

e Emergency/urgent surgery (reference: not emergency/urgent)

e Preoperative functional status (independent (reference), partially dependent, totally
dependent)

e Male sex (reference: female)
e Wound class (clean (reference), clean/contaminated, contaminated, dirty/infected)
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30-Day Postoperative Pneumonia (Secondary Outcome)
List of patient characteristics included in adjusted models:

e American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

e ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative
pneumonia

e Preoperative sepsis (none (reference), systemic inflammatory response syndrome (SIRS),
sepsis, septic shock)

e Inpatient surgery (reference: outpatient)

e Age

e Current smoker (reference: not current smoker)

Preoperative functional status (independent (reference), partially dependent, totally

dependent)

Chronic obstructive pulmonary disease (reference: none)

Male sex (reference: female)

Hispanic (no (reference), yes, unknown)

Preoperative albumin

Preoperative creatinine >1.2 (reference: <1.2)

Work relative value unit, dyspnea (none (reference), at rest, exertional)

Bleeding disorder (reference: none)

Patient race (White (reference), Black/African American, American Indian/Native

Alaskan, Native Hawaiian/Pacific Islander, Asian, Unknown)

Preoperative transfusion (reference: none)

Preoperative hematocrit >45 (reference: <45)

Ascites (reference: none)

Steroid use (reference: none)

Preoperative dialysis (reference: none)
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30-Day Postoperative Renal Failure (Secondary Outcome)

List of patient characteristics included in adjusted models:

Preoperative sepsis (none (reference), systemic inflammatory response syndrome (SIRS),
sepsis, septic shock)

ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative renal
failure

Preoperative creatinine >1.2 (reference: <1.2)

American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

Inpatient surgery setting (reference: outpatient)

Hypertension (reference: none)

Preoperative albumin

Male sex (reference: female)

Body mass index classification (normal (reference), Class | obese, Class Il obese, Class
I11 obese, overweight, underweight)

Serum glutamic oxidase transaminase >40 (reference: <40)
Dyspnea (none (reference), at rest, exertional)

Current smoker (reference: not current smoker)
Preoperative platelet count <150 (reference: >150)

Work relative value unit

Ascites (reference: none)

Preoperative weight loss >10% (reference: none)
Disseminated cancer (reference: none)

Age

FIRST TRIAL Supplementary Appendix Page 58



30-Day Postoperative Return to Operating Room (Secondary Outcome)

List of patient characteristics included in adjusted models:

ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative
return to operating room

American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

Current smoker (reference: not current smoker)

Preoperative sepsis (none (reference), systemic inflammatory response syndrome (SIRS),
sepsis, septic shock)

Male sex (reference: female)

Body mass index classification (normal (reference), Class | obese, Class Il obese, Class
I11 obese, overweight, underweight)

Wound class (clean (reference), clean/contaminated, contaminated, dirty/infected)
Work relative value unit

Hypertension (reference: none)

Serum glutamic oxidase transaminase >40 (reference: <40)

Bleeding disorder (reference: none)

Preoperative albumin

Patient race (White (reference), Black/African American, American Indian/Native
Alaskan, Native Hawaiian/Pacific Islander, Asian, Unknown)

Chronic obstructive pulmonary disease (reference: none)

Preoperative dialysis (reference: none)

Preoperative weight loss >10% (reference: none)

Steroid use (reference: none)

Preoperative sodium <135 (reference: >135)

Preoperative prothrombin time>35 (reference: <35)
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30-Day Postoperative Sepsis (Secondary Outcome)

List of patient characteristics included in adjusted models:

ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative
sepsis

American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

Inpatient surgery setting (reference: outpatient)

Preoperative albumin

Male sex (reference: female)

Preoperative functional status (independent (reference), partially dependent, totally
dependent)

Preoperative white blood cell count >11 (reference: <11)

Wound class (clean (reference), clean/contaminated, contaminated, dirty/infected)
Chronic obstructive pulmonary disease (reference: none)

Work relative value unit

Preoperative alkaline phosphatase>125 (reference: <125)

Steroid use (reference: none)

Preoperative weight loss >10% (reference: none)

Hypertension (reference: none)

Disseminated cancer (reference: none)

Current smoker (reference: not current smoker)

Body mass index classification (normal (reference), Class | obese, Class Il obese, Class
I11 obese, overweight, underweight)

Preoperative platelet count >400 (reference: <400)

Preoperative ventilator dependence (reference: none)

Preoperative creatinine >1.2 (reference: <1.2)

Transfer status (admit from home (reference), transfer from acute care, transfer from
chronic care, transfer from other facility, transfer from outside emergency department)
Ascites (reference: none)

Preoperative hematocrit <38 (reference: >38)

Bleeding disorder (reference: none)

Emergency/urgent surgery (reference: not emergency/urgent)

Patient race (White (reference), Black/African American, American Indian/Native
Alaskan, Native Hawaiian/Pacific Islander, Asian, Unknown)

Age
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30-Day Postoperative Surgical Site Infection (Secondary Outcome)

List of patient characteristics included in adjusted models:

ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative
surgical site infection

Body mass index classification (normal (reference), Class | obese, Class 1l obese, Class
I11 obese, overweight, underweight)

Inpatient surgery setting (reference: outpatient)

American Society of Anesthesiologists (ASA) Physical Status Classification (normal
(reference), mild systemic disease, severe systemic disease, life-threatening systemic
disease/moribund)

Patient race (White (reference), Black/African American, American Indian/Native
Alaskan, Native Hawaiian/Pacific Islander, Asian, Unknown)

Current smoker (reference: not current smoker)

Wound class (clean (reference), clean/contaminated, contaminated, dirty/infected)
Preoperative sepsis (none (reference), systemic inflammatory response syndrome (SIRS),
sepsis, septic shock)

Work relative value unit

Steroid use (reference: none)

Disseminated cancer (reference: none)

Diabetes (none (reference), insulin, oral)

Hispanic (no (reference), yes, unknown)

Preoperative platelet count >400 (reference: <400)

Preoperative alkaline phosphatase>125 (reference: <125)

Male sex (reference: female)

Preoperative creatinine >1.2 (reference: <1.2)

Preoperative sodium <135 (reference: >135)

Emergency/urgent surgery (reference: not emergency/urgent)

Preoperative ventilator dependence (reference: none)

Preoperative renal failure (reference: none)

Chronic obstructive pulmonary disease (reference: none)

Preoperative dialysis (reference: none)

Preoperative weight loss >10% (reference: none)

Age

Bleeding disorder (reference: none)

Preoperative white blood cell count >11 (reference: <11)
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30-Day Postoperative Urinary Tract Infection (Secondary Outcome)
List of patient characteristics included in adjusted models:

ACS NSQIP outcome-specific CPT-based linear predictor for 30-day postoperative UTI

Male sex (reference: female)

Age

American Society of Anesthesiologists (ASA) Physical Status Classification (normal

(reference), mild systemic disease, severe systemic disease, life-threatening systemic

disease/moribund)

e Preoperative functional status (independent (reference), partially dependent, totally
dependent)

e Inpatient surgery setting (reference: outpatient)

Patient race (White (reference), Black/African American, American Indian/Native

Alaskan, Native Hawaiian/Pacific Islander, Asian, Unknown)

Wound class (clean (reference), clean/contaminated, contaminated, dirty/infected)

Steroid use (reference: none)

Diabetes (none (reference), insulin, oral)

Chronic obstructive pulmonary disease (reference: none)

Preoperative dialysis (reference: none)

Bleeding disorder (reference: none)

Emergency/urgent surgery (reference: not emergency/urgent)

Preoperative sodium <135 (reference: >135)

Preoperative hematocrit <38 (reference: >38)

Preoperative sepsis (none (reference), systemic inflammatory response syndrome (SIRS),

sepsis, septic shock)
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H. COMPARISON OF ENROLLED VERSUS NON-ENROLLED PROGRAMS AND HOSPITALS

TABLE S31. Characteristics of Programs Enrolled vs. Not Enrolled in the FIRST Trial

Total Non-Enrolled Enrolled P Valid N (Per Data ltem)
Total Non- Enrolled
Enrolled
Program Type, n (%) 251 134 117
Academic 118 (47.01) 48 (35.82) 70 (59.83) 0.001
Community 124 (49.40) 79 (58.96) 45 (38.46)
Military 9 (3.59) 7 (5.22) 2 (1.71)
Geographic Region, n (%) 251 134 117
Northeast 85 (33.86) 51 (38.06) 34 (29.06) 0.214
Southeast 49 (19.52) 23 (17.16) 26 (22.22)
Midwest 58 (23.11) 25 (18.66) 33 (28.21)
Southwest 25 (9.96) 14 (10.45) 11 (9.40)
West 34 (13.55) 21 (15.67) 13 (11.11)
Number of Slots per year, mean (SD) 4.92 (2.11) 4.46 (1.93) 546(2.18) | <0.001 251 134 117
Program Size (5-Year Average 4.16 (2.15) 3.67 (1.99) 471(2.21) | <0.001 251 134 117
Number of QE Examinees), mean
(SD)
Proportion Residents: Male, mean 0.70(0.11) 0.71(0.12) 0.69 (0.11) 0.150 238 125 113
(SD)
Proportion Residents: International 0.22 (0.21) 0.25(0.23) 0.17 (0.17) 0.003 238 125 113
Medical Graduates, mean (SD)
QE 1st Attempt Pass Rate (2009- 85.92 (12.31) | 83.79 (14.60) 88.30 (8.57) | 0.004 239 126 113
2013), mean (SD)
CE 1st Attempt Pass Rate (2009- 80.61(13.94) | 78.52(15.43) | 82.91(11.72) | 0.015 238 125 113
2013), mean (SD)

QE: American Board of Surgery Qualifying Examination (Written Boards)

CE: American Board of Surgery Certifying Examination (Oral Boards)

Data are program-level aggregate data from the American Board of Surgery.
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TABLE S32. Characteristics of Hospitals Enrolled and Not Enrolled in the FIRST Trial

Hospital Characteristic Valid N per Data ltem NOT IN FIRST IN FIRST P-Value
NOT IN FIRSTt IN FIRST

Total Bed Size, mean (SD) 1044 148 322.45 (257.93) 577.87 (286.94) <0.001a
Total Surgical Volume in 1000s, mean (SD) t 1044 148 9.84 (9.90) 23.39 (16.09) <0.001a
Nurse-to-Bed Ratio, mean (SD) 1044 148 2.01(1.18) 2.56 (0.90) <0.001a
Resident-to-Bed Ratio [source: CMS 2014], mean (SD)t 698 141 0.17(0.22) 0.39 (0.26) <0.001a
CMS Case Mix Index [source: CMS 2014], mean (SD) 698 141 1.64 (0.25) 1.90 (0.24) <0.0012
COTH Membership, frequency (%) 1044 148 209 (20.02%) 106 (71.62%) <0.001°
CBSA Type, frequency (%) 1044 148 0.052°

Metro/Division 979 (93.77%) 146 (98.65%)

Micro 55 (5.27%) 2 (1.35%)

Rural 10 (0.96%) 0 (0.00%)
Total Admission Volume in 1000s, mean (SD) 1044 148 13.47 (12.30) 28.73 (14.20) <0.0012
Level 1 Trauma Center, frequency (%) 1044 148 200 (19.16%) 91 (61.49%) <0.001®
Geographic Region, frequency (%) 1043 148 0.789°

Midwest 266 (25.50%) 36 (24.32%)

West 168 (16.11%) 27 (18.24%)

South 202 (19.37%) 23 (15.54%)

Northeast 238 (22.82%) 36 (24.32%)

Southeast 169 (16.20%) 26 (17.57%)
Performs Any Transplants 1044 148 240 (22.99%) 106 (71.62%) <0.001®

N Hospitals NOT IN FIRST = 1044 hospitals. N Hospitals IN FIRST = 148 hospitals.
Unless otherwise noted, data are from American Hospital Association Fiscal Year 2013 Annual Survey of Hospitals. CMS 2014 data are from Centers for Medicare and Medicaid Services 2014
Payment Update Impact File. For comparability, we compared FIRST Trial hospitals to those hospitals that reported any residency training approval by ACGME to AHA. tIMPORTANT
NOTE: Hospitals in comparison group may or may not be affiliated with a General Surgery residency program. There is no reliable roster of hospitals in the U.S. affiliated with specific
ACGME residency programs. Hospitals in Guam, Puerto Rico, Virgin Islands (US), American Samoa, and Mariana Islands not included. [a] Two-tailed t-test [b] Chi-square test of association
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I. NUMBER OF VALID OBSERVATIONS FOR PROGRAM, HOSPITAL, AND PATIENT DATA

TABLE S33A. Number of Valid Observations for Program, Hospital, and Patient Outcomes Data

CHARACTERISTICS NON-MISSING N N MISSING
ALL PROGRAMS | STANDARD FLEXIBLE ALL PROGRAMS | STANDARD FLEXIBLE
POLICY POLICY POLICY POLICY
Residency Program Characteristics
Program Type 117 (100%) 9 (100%) 8 (100%) 0 (0%) 0 (0%) 0(0%)
Geographic Region 117 (100%) 9 (100%) 8 (100%) 0(0%) 0(0%) 0(0%)
Number of Residents per Program 117 (100%) 59 (100%) 58 (100%) 0(0%) 0(0%) 0(0%)
5-Year Average Number of ABS QE Examinees 117 (100%) 9 (100%) 8 (100%) 0(0%) 0(0%) 0(0%)
Proportion Male Residents 113 (97%) 58 (98%) 55 (95%) 4 (3%) 1(2%) 3 (5%)
Proportion International Medical Graduate 113 (97%) 58 (98%) 55 (95%) 4 (3%) 1(2%) 3 (5%)
Qualifying Exam % Pass 1t Attempt (2009-2013) 113 (97%) 58 (98%) 55 (95%) 4 (3%) 1(2%) 3 (5%)
Certifying Exam % Pass 1st Attempt (2009-2014) 113 (97%) 58 (98%) 55 (95%) 4 (3%) 1(2%) 3 (5%)
Hospital Characteristics
Total Bed Size 148 (100%) 70 (100%) 78 (100%) 0(0%) 0(0%) 0(0%)
Total Surgical Volume 148 (100%) 70 (100%) 78 (100%) 0 (0%) 0(0%) 0(0%)
Nurse-to-Bed Ratio 148 (100%) 70 (100%) 78 (100%) 0 (0%) 0(0%) 0(0%)
Resident-to-Bed Ratio 141 (95%) 66 (94%) 75 (96%) 7 (5%) 4 (6%) 3 (4%)
CMS Case Mix Index 141 (95%) 66 (94%) 75 (96%) 7 (5%) 4 (6%) 3 (4%)
COTH Membership 148 (100%) 70 (100%) 78 (100%) 0 (0%) 0(0%) 0(0%)
ANCC Nursing Magnet Status 148 (100%) 70 (100%) 78 (100%) 0(0%) 0(0%) 0(0%)
Prior Year (2013) Rate of 30-Day Postop. DSM 143 (97%) 69 (99%) 74 (95%) 5 (3%) 1(1%) 4 (5%)
Patient Outcomes
30-Day Postoperative Death/Serious Morbidity 138691 (100%) 65849 (100%) | 72842 (100%) 0(0%) 0(0%) 0(0%)
30-Day Postoperative Death 138691 (100%) 65849 (100%) | 72842 (100%) 0 (0%) 0 (0%) 0(0%)
30-Day Postoperative Serious Morbidity 138691 (100%) 65849 (100%) | 72842 (100%) 0 (0%) 0 (0%) 0(0%)
30-Day Postoperative Any Morbidity 138691 (100%) 65849 (100%) | 72842 (100%) 0 (0%) 0 (0%) 0(0%)
30-Day Postoperative Failure-to-Rescue 11937 (100%) 5649 (100%) 6288 (100%) 0(0%) 0(0%) 0(0%)
30-Day Postoperative Pneumonia 137375 (100%) 65719 (100%) | 72656 (100%) 0 (0%) 0(0%) 0(0%)
30-Day Postoperative Renal Failure 138596 (100%) 65805 (100%) | 72791 (100%) 0(0%) 0(0%) 0(0%)
30-Day Postoperative Unplanned Reoperation 138691 (100%) 65849 (100%) | 72842 (100%) 0 (0%) 0 (0%) 0(0%)
30-Day Postoperative Sepsis 135258 (100%) 64237 (100%) | 71021 (100%) 0(0%) 0(0%) 0(0%)
30-Day Postoperative SSI 137346 (100%) 65180 (100%) | 72166 (100%) 0(0%) 0(0%) 0 (0%)
30-Day Postoperative Urinary Tract Infection 138691 (100%) 65849 (100%) | 72842 (100%) 0(0%) 0(0%) 0 (0%)

No significant differences in rates of missing values across study arms in program, hospital or patient characteristics. Differences in patient outcome Ns are not
due to missing data, but differences in the denominator (some outcomes such as pneumonia, sepsis patients based on conditions present upon admission). All
patient outcomes are required by ACS NSQIP in order to complete case abstraction, so there are no missing data.
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TABLE S33B. Number of Valid Observations for Imputed Patient Characteristics

IMPUTED VARIABLES NON-MISSING N MISSING N PERCENT
MISSING

Surgical Specialty 138,691 0 0%
Age 138,691 0 0%
Sex 138,691 0 0%
Body mass index (BMI) 136,389 2,302 1.7%
Diabetes 138,691 0 0%
Dyspnea 138,691 0 0%
Preoperative ventilator dependence 138,691 0 0%
History of COPD 138,691 0 0%
History of CHF 138,691 0 0%
Ascites 138,691 0 0%
Renal failure 138,691 0 0%
Dialysis dependent 138,691 0 0%
Disseminated cancer 138,691 0 0%
Preoperative wound infection 138,691 0 0%
Steroid use 138,691 0 0%
Weight loss 138,691 0 0%
Bleeding disorder 138,691 0 0%
Preoperative functional status 138,317 374 0.3%
Emergency surgery 138,691 0 0%
Smoking 138,691 0 0%
Wound class 138,691 0 0%
ASA Class 138,552 139 0.1%
Preoperative sepsis 138,691 0 0%
Hypertension requiring medication 138,691 0 0%
Preoperative transfusion 138,691 0 0%
Elective surgery 138,608 83 0.1%
Serum sodium 115,530 23,161 16.7%
BUN 113,865 24,826 17.9%
Creatinine 116,223 22,468 16.2%
Albumin 86,682 52,009 37.5%
Bilirubin 87,375 51,316 37.0%
SGOT 87,791 50,900 36.7%
Alkaline phosphatase 87,653 51,038 36.8%
WBC 115,946 22,745 16.4%
Hematocrit 117,610 21,081 15.2%
Platelets 116,223 22,468 16.2%
PTT 38,001 100,690 72.6%
Operative time 138,649 42 0.0%

Note: ACS NSQIP requires most variables to be completed in order to finalize case abstraction and transmit the case from the hospital to ACS
NSQIP, except laboratory values. Thus, missing data are infrequent. If missing, ACS NSQIP imputes the 38 variables above using Buck's

method.
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J. COMPARISON OF POPULATION AVERAGED AND CONDITIONAL ESTIMATES FOR PATIENT AND RESIDENT
OUTCOMES

TABLE S34. Intent-to-Treat (ITT) Estimates of the Association between Study Arm Assignment and Patient Outcomes: Population-
Averaged Estimates and Conditional Estimates

Non- ODDS RATIO (92% CONFIDENCE INTERVAL) P-VALUE
Inferiority UNADJUSTED ANALYSES ADJUSTED ANALYSES
Threshold MODEL 1 MODEL 2 MODEL 3 MODEL 4
PATIENT OUTCOME (A) Logistic Regression | Hierarchical Logistic | Logistic Regression | Hierarchical Logistic
POPULATION Regression POPULATION Regression
AVERAGED CONDITIONAL AVERAGED CONDITIONAL
ESTIMATE ESTIMATE ESTIMATE ESTIMATE
30-Day Postoperative Death/Serious Morbidity 115 0.96 (0.88-1.06) | 0.96(0.87-1.06) | 0.98(0.90-1.05) | 0.96 (0.90-1.04)
**Primary Outcome 0.489 0.443 0.571 0.378
30-Day Postoperative Death 114 0.97 (0.85-1.10) | 1.00(0.86-1.16) | 0.94 (0.82-1.07) | 0.95 (0.82-1.10)
0.661 0.993 0.393 0.558
30-Day Postoperative Serious Morbidity 115 0.97 (0.88-1.06) | 0.96 (0.86-1.06) | 0.97 (0.90-1.05) | 0.96 (0.90-1.04)
0.516 0.449 0.566 0.399
30-Day Postoperative Morbidity 116 0.97 (0.88-1.08) | 0.94(0.84-1.06) | 0.98(0.91-1.06) | 0.96 (0.89-1.04)
0.617 0.392 0.640 0.388
30-Day Postoperative Failure to Rescue 1.15 1.01(0.86-1.18) | 1.03(0.87-1.23) | 0.98(0.84-1.14) | 1.00 (0.86-1.18)
0.940 0.730 0.818 0.966
30-Day Postoperative Pneumonia 114 1.01(0.84-1.22) | 0.95(0.78-1.14) | 0.96 (0.89-1.04) | 0.96 (0.81-1.14)
0.933 0.603 0.401 0.669
30-Day Postoperative Renal Failure 114 104 (0.87-1.24) | 1.05(0.86-1.28) | 1.05(0.90-1.23) | 1.07 (0.91-1.27)
0.703 0.659 0.565 0.466
30-Day Postoperative Unplanned Reoperation 1.14 0.90 (0.81-1.01) | 0.91(0.81-1.03) | 0.93(0.84-1.03) | 0.93 (0.84-1.04)
0.105 0.173 0.227 0.249
30-Day Postoperative Sepsis 114 0.90 (0.74-1.10) | 0.90(0.73-1.10) | 0.90(0.78-1.04) | 0.89 (0.76-1.03)
0.370 0.363 0.199 0.166
30-Day Postoperative SSI 115 0.99(0.87-1.13) | 0.93(0.81-1.08) | 0.99(0.90-1.09) | 0.94 (0.86-1.04)
0.911 0.396 0.822 0.317
30-Day Postoperative UTI 114 0.94 (0.79-1.11) | 0.91(0.76-1.08) | 0.94(0.79-1.11) | 0.90 (0.76-1.06)
0.496 0.324 0.520 0.254

N patients varies across outcomes. N residency programs = 115 programs. Unadjusted models (Models 1&2) regress outcomes on study arm assignment. Adjusted models (Models 3&4) regress
outcomes on study arm assignment and patient characteristics (see Section G for list of covariates). All models adjusted for program-level rates of 2013 30-day postoperative death/serious morbidity
(stratifying variable used in randomization). Models 1&3 are population-averaged models estimated using logistic regression with program-level clustered standard errors. Models 2&4 are conditional
estimates obtained from 3-level hierarchical logistic regression models that included program-level random intercepts.
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TABLE S35. Intent-to-Treat (ITT) Estimates of the Association between Study Arm Assignment and Resident Outcomes: Population-
Averaged Estimates and Conditional Estimates

ODDS RATIO (95% CONFIDENCE INTERVAL) P-VALUE

UNADJUSTED ANALYSES ADJUSTED ANALYSES
RESIDENT OUTCOME MODEL 1 MODEL 2 MODEL 3 MODEL 4
Logistic Regression Hierarchical Logistic Logistic Regression Hierarchical Logistic
POPULATION AVERAGED Regression POPULATION AVERAGED Regression
ESTIMATE CONDITIONAL ESTIMATE ESTIMATE CONDITIONAL ESTIMATE
PRIMARY OUTCOMES
(Very) dissatisfied with education quality 1.06 (0.76-1.48) 1.08 (0.77-1.52) 0.96 (0.69-1.33) 1.00 (0.72-1.41)
0.722 0.640 0.819 0.988
(Very) dissatisfied with personal wellbeing 1.28 (0.96-1.71) 1.31(0.99-1.74) 1.14 (0.89-1.46) 1.20 (0.91-1.59)
0.093 0.062 0.297 0.199
SECONDARY OUTCOMES
Perceived negative effect of duty hours on: 0.40 (0.32-0.50) 0.40 (0.32-0.51) 0.39 (0.31-0.49) 0.39 (0.31-0.50)
patient safety <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.18 (0.14-0.24) 0.16 (0.12-0.21) 0.17 (0.13-0.21) 0.15(0.11-0.20)
continuity of care <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.47 (0.37-0.61) 0.47 (0.36-0.62) 0.45 (90.35-0.58) 0.43 (0.33-0.58)
conference attendance <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.26 (0.21-0.33) 0.24 (0.19-0.31) 0.24 (0.19-0.29) 0.22 (0.18-0.28)
clinical skills acquisition <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.24 (0.19-0.30) 0.22 (0.17-0.27) 0.22 (0.18-0.28) 0.21(0.16-0.26)
operative skills acquisition <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.28 (0.21-0.36) 0.26 (0.20-0.34) 0.25(0.19-0.32) 0.24 (0.18-0.31)
resident autonomy <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.24 (0.18-0.30) 0.22 (0.17-0.28) 0.22 (0.18-0.28) 0.21(0.16-0.26)
operative volume <0.001 <0.001 <0.001 <0.001

N residents varies across outcomes. N residency programs = 117 programs. Dissatisfaction outcomes coded: 1=Very Dissatisfied/Dissatisfied, 0=Neutral, Satisfied or Very Satisfied. Perceived
effect outcomes coded: 1=Perceived Negative Effect, 0=Perceived Positive Effect or No Effect. Disagreement outcomes coded: 1=Strongly Disagree/Disagree, 0=Neutral, Agree, Strongly Agree.
Fatigue outcomes coded: 1=Always/Often, 0=Sometimes, Rarely, Never. Unadjusted models (Models 1&2) regress outcomes on study arm assignment. Adjusted models (Models 3&4) regress
outcomes on study arm assignment, resident gender, postgraduate year, program type and geographic region (geographic region not included in Disagreement or Fatigue models). All models
adjusted for program-level rates of 2013 30-day postoperative death/serious morbidity (stratifying variable used in randomization). Models 1&3 are population-averaged models estimated using
logistic regression with program-level clustered standard errors. Models 2&4 are conditional estimates obtained from 2-level hierarchical logistic regression models that included program-level

random intercepts.
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TABLE S35 (continued). Intent-to-Treat (ITT) Estimates of the Association between Study Arm Assignment and Resident Outcomes:
Population-Averaged Estimates and Conditional Estimates

ODDS RATIO (95% CONFIDENCE INTERVAL) P-VALUE

UNADJUSTED ANALYSES ADJUSTED ANALYSES
RESIDENT OUTCOME MODEL 1 MODEL 2 MODEL 3 MODEL 4
Logistic Regression Hierarchical Logistic Logistic Regression Hierarchical Logistic
POPULATION AVERAGED Regression POPULATION AVERAGED Regression
ESTIMATE CONDITIONAL ESTIMATE ESTIMATE CONDITIONAL ESTIMATE
SECONDARY OUTCOMES (continued)
Perceived negative effect of duty hours on: 0.32 (0.26-0.41) 0.30 (0.24-0.39) 0.30 (0.24-0.39) 0.29 (0.23-0.37)
availability for elective cases <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.21(0.17-0.27) 0.20 (0.16-0.25) 0.21 (0.16-0.26) 0.19 (0.15-0.25)
availability for urgent cases <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.45 (0.36-0.56) 0.45 (0.37-0.56) 0.41(0.33-0.49) 0.41(0.33-0.50)
time for teaching medical students <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.36 (0.28-0.46) 0.38 (0.29-0.49) 0.34 (0.27-0.44) 0.36 (0.27-0.47)
relationship between interns/residents <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.63 (0.48-0.83) 0.65 (0.49-0.87) 0.60 (0.44-0.81) 0.61 (0.45-0.84)
professionalism 0.001 0.003 0.001 0.002
Perceived negative effect of duty hours on: 1.05 (0.83-1.33) 1.09 (0.85-1.40) 1.00 (0.79-1.27) 1.05 (0.81-1.36)
morale 0.686 0.513 0.993 0.727
Perceived negative effect of duty hours on: 3.13 (2.41-4.06) 3.37 (2.54-4.47) 3.36 (2.55-4.43) 3.60 (2.68-4.84)
ability to prepare for cases <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 2.66 (2.06-3.44) 2.81(2.12-3.73) 2.70 (2.09-3.50) 2.87 (2.14-3.85)
ability to participate in research <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 0.91(0.71-1.16) 0.94 (0.73-1.23) 0.95(0.74-1.21) 0.98 (0.75-1.29)
job satisfaction 0.448 0.666 0.675 0.898
Perceived negative effect of duty hours on: 1.02 (0.79-1.30) 1.03 (0.79-1.33) 1.00 (0.77-1.30) 1.01(0.77-1.32)
satisfaction with decision to become a surgeon 0.905 0.843 0.989 0.955

N residents varies across outcomes. N residency programs = 117 programs. Dissatisfaction outcomes coded: 1=Very Dissatisfied/Dissatisfied, 0=Neutral, Satisfied or Very Satisfied. Perceived
effect outcomes coded: 1=Perceived Negative Effect, 0=Perceived Positive Effect or No Effect. Disagreement outcomes coded: 1=Strongly Disagree/Disagree, 0=Neutral, Agree, Strongly Agree.
Fatigue outcomes coded: 1=Always/Often, 0=Sometimes, Rarely, Never. Unadjusted models (Models 1&2) regress outcomes on study arm assignment. Adjusted models (Models 3&4) regress
outcomes on study arm assignment, resident gender, postgraduate year, program type and geographic region (geographic region not included in Disagreement or Fatigue models). All models
adjusted for program-level rates of 2013 30-day postoperative death/serious morbidity (stratifying variable used in randomization). Models 1&3 are population-averaged models estimated using
logistic regression with program-level clustered standard errors. Models 2&4 are conditional estimates obtained from 2-level hierarchical logistic regression models that included program-level

random intercepts.
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TABLE S35 (continued). Intent-to-Treat (ITT) Estimates of the Association between Study Arm Assignment and Resident Outcomes:
Population-Averaged Estimates and Conditional Estimates

ODDS RATIO (95% CONFIDENCE INTERVAL) P-VALUE
UNADJUSTED ANALYSES ADJUSTED ANALYSES
RESIDENT OUTCOME MODEL 1 MODEL 2 MODEL 3 MODEL 4
Logistic Regression Hierarchical Logistic Logistic Regression Hierarchical Logistic
POPULATION AVERAGED Regression POPULATION AVERAGED Regression
ESTIMATE CONDITIONAL ESTIMATE ESTIMATE CONDITIONAL ESTIMATE
SECONDARY OUTCOMES (continued)

Perceived negative effect of duty hours on: 3.39 (2.56-4.49) 3.66 (2.70-4.97) 3.46 (2.60-4.62) 3.79 (2.75-5.23)
time with family and friends <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 3.48 (2.65-4.59) 3.81(2.84-5.11) 3.53 (2.68-4.66) 3.87 (2.85-5.25)
time for hobbies/extracurricular activities <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 3.07 (2.30-4.09) 3.22 (2.37-4.36) 3.00 (2.26-3.97) 3.20 (2.33-4.38)
own health <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 3.49 (2.71-4.50) 3.85(2.88-5.15) 3.62 (2.80-4.70) 4.04 (2.99-5.47)
rest <0.001 <0.001 <0.001 <0.001
Perceived negative effect of duty hours on: 2.12 (1.59-2.83) 2.26 (1.64-3.11) 2.07 (1.56-2.76) 2.23 (1.61-3.08)
wellbeing <0.001 <0.001 <0.001 <0.001
(Very) dissatisfied: continuity of care 0.44 (0.32-0.60) 0.44 (0.32-0.60) 0.42 (0.31-0.57) 0.41(0.29-0.58)

<0.001 <0.001 <0.001 <0.001
(Very) dissatisfied: patient safety 0.85 (0.56-1.29) 0.85(0.55-1.31) 0.74 (0.49-1.12) 0.74 (0.47-1.16)

0.442 0.458 0.156 0.192
(Very) dissatisfied: work hours/scheduling 0.96 (0.72-1.28) 0.95(0.71-1.27) 0.88 (0.67-1.16) 0.89 (0.66-1.20)

0.772 0.725 0.361 0.453
(Very) dissatisfied: quality/ease of 0.68 (0.52-0.90) 0.70 (0.52-0.92) 0.64 (0.49-0.83) 0.64 (0.48-0.85)
handoffs/care transitions 0.008 0.011 0.001 0.002
(Very) dissatisfied: time for rest 1.32 (1.00-1.76) 1.41 (1.06-1.89) 1.20 (0.94-1.54) 1.32 (0.98-1.76)

0.052 0.020 0.146 0.066

N residents varies across outcomes. N residency programs = 117 programs. Dissatisfaction outcomes coded: 1=Very Dissatisfied/Dissatisfied, 0=Neutral, Satisfied or Very Satisfied. Perceived
effect outcomes coded: 1=Perceived Negative Effect, 0=Perceived Positive Effect or No Effect. Disagreement outcomes coded: 1=Strongly Disagree/Disagree, 0=Neutral, Agree, Strongly Agree.
Fatigue outcomes coded: 1=Always/Often, 0=Sometimes, Rarely, Never. Unadjusted models (Models 1&2) regress outcomes on study arm assignment. Adjusted models (Models 3&4) regress
outcomes on study arm assignment, resident gender, postgraduate year, program type and geographic region (geographic region not included in Disagreement or Fatigue models). All models
adjusted for program-level rates of 2013 30-day postoperative death/serious morbidity (stratifying variable used in randomization). Models 1&3 are population-averaged models estimated using
logistic regression with program-level clustered standard errors. Models 2&4 are conditional estimates obtained from 2-level hierarchical logistic regression models that included program-level
random intercepts.
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TABLE S35 (continued). Intent-to-Treat (ITT) Estimates of the Association between Study Arm Assignment and Resident Outcomes:
Population-Averaged Estimates and Conditional Estimates

ODDS RATIO (95% CONFIDENCE INTERVAL) P-VALUE

UNADJUSTED ANALYSES ADJUSTED ANALYSES
RESIDENT OUTCOME MODEL 1 MODEL 2 MODEL 3 MODEL 4
Logistic Regression Hierarchical Logistic Logistic Regression Hierarchical Logistic
POPULATION AVERAGED Regression POPULATION AVERAGED Regression
ESTIMATE CONDITIONAL ESTIMATE ESTIMATE CONDITIONAL ESTIMATE
SECONDARY OUTCOMES (continued)
(Very) dissatisfied: work hour regulations 0.95 (0.68-1.32) 0.99 (0.71-1.40) 0.94 (0.68-1.29) 0.98 (0.68-1.41)
0.748 0.972 0.692 0.912
Always/often: fatigue affects personal safety 1.14 (0.90-1.44) 1.15(0.91-1.47) 1.15(0.91-1.46) 1.17 (0.92-1.48)
0.270 0.247 0.228 0.212
Always often: fatigue affects patient safety 1.18 (0.91-1.53) 1.18 (0.91-1.53) 1.20 (0.93-1.54) 1.20 (0.92-1.55)
0.207 0.208 0.164 0.173
At least once in recent typical month: handed 0.54 (0.46-0.64) 0.53 (0.45-0.63) 0.53 (0.44-0.63) 0.51(0.43-0.62)
off active patient care issue due to duty hour <0.001 <0.001 <0.001 <0.001
limits
At least once in recent typical month: left 0.49 (0.35-0.68) 0.46 (0.32-0.65) 0.51(0.35-0.74) 0.47 (0.32-0.68)
during an operation due to duty hour limits <0.001 <0.001 <0.001 <0.001
At least once in recent typical month: missed 0.58 (0.47-0.71) 0.56 (0.45-0.69) 0.56 (0.45-0.69) 0.53 (0.42-0.67)
an operation due to duty hour limits <0.001 <0.001 <0.001 <0.001

N residents varies across outcomes. N residency programs = 117 programs. Dissatisfaction outcomes coded: 1=Very Dissatisfied/Dissatisfied, 0=Neutral, Satisfied or Very Satisfied. Perceived
effect outcomes coded: 1=Perceived Negative Effect, 0=Perceived Positive Effect or No Effect. Disagreement outcomes coded: 1=Strongly Disagree/Disagree, 0=Neutral, Agree, Strongly Agree.
Fatigue outcomes coded: 1=Always/Often, 0=Sometimes, Rarely, Never. Unadjusted models (Models 1&2) regress outcomes on study arm assignment. Adjusted models (Models 3&4) regress
outcomes on study arm assignment, resident gender, postgraduate year, program type and geographic region (geographic region not included in Disagreement or Fatigue models). All models
adjusted for program-level rates of 2013 30-day postoperative death/serious morbidity (stratifying variable used in randomization). Models 1&3 are population-averaged models estimated using
logistic regression with program-level clustered standard errors. Models 2&4 are conditional estimates obtained from 2-level hierarchical logistic regression models that included program-level

random intercepts.
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K INSTITUTIONAL REVIEW BOARD OFFICE DETERMINATION

Institutional Review Board Office

Northwestern University
Biomedical IRB Social and Behavioral Sciences IRB

750 North Lake Shore Drive 600 Foster Street NORTHWESTERN
Suite 700 Chambers Hall, Second Floor UNIVERSITY
Chicago, Illinois 60611 Evanston, Illinois 60208

312-503-9338 847-467-1723

Form for Determining Whether a Project Involves Human Subjects Research
Version: 3.0
Date: 5/10/2013

The Northwestern University IRB is required to review and approve all research involving human
subjects. This application is intended to help you determine if your project requires IRB approval. If
you require written documentation from the IRB Office, complete the entire form, and email the
signed form and any relevant supporting documents (i.e., grant, protocol, consent forms) to
irb@northwestern.edu. You should receive an IRB response within 10 business days.

Current Status of the Project
Has the project already been conducted (i.e., data has already been collected and analyzed)?

D Yes No

SECTION I: Activities Determined by the NU IRB Office Not to Represent Human Subjects Research

A. D Case Report: The project consists of a case report or series which describes an interesting

treatment, presentation or outcome. A critical component is that nothing was done to the
patient(s) with prior “research” intent.

NOTE: For case reports, HIPAA requires that the disclosure of an individual’s protected health
information must be authorized by that individual. If a case report contains any of the 18
protected health information identifiers as defined by the HIPAA regulations, a signed
authorization (using the authorization form from the entity that holds the record) to disclose this
information must be obtained from the individual(s) whose information is being disclosed.

B. D Course-Related Activities: The project is limited to course-related activities designed
specifically for educational or teaching purposes where data are collected from and about
students as part of a routine class exercise or assignment and is not intended for use outside of
the classroom.

NOTE: IRB approval_is required if a student is involved in an activity designed to teach research
methodologies and the instructor or student wishes to conduct further investigation and analyses
in order to contribute to scholarly knowledge.

C. D Decedents: The projectinvolves research that is limited to death records, autopsy materials,
or cadaver specimens. If the project involves the use and/or collection of Protected Health
Information (PHI), HIPAA regulations apply to decedent research. As the Privacy Board, the IRB
Office requires that you confirm the following conditions as set forth in the Privacy Rule at 45 CFR
164.512(i)(ii)(iii), have been met.
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i. I:] the use will be solely for research on the information of a decedent; and
ii. D the Principal Investigator has documentation of the death of the individual about
whom information is being sought, and
iii. I:] the information sought is for the purposes of the research

Note, however, that this exception may not be available for decedent Information that
contains Psychotherapy Notes or Information relating to HIV, mental health, genetic testing, or
drug or alcohol abuse

D. l:] Journalism/Documentary Activities: The activities are limited to investigations and
interviews that focus on specific events, views, etc., and that lead to publication in any medium
(including electronic), documentary production, or are part of training that is explicitly linked to
journalism. There is no intent to test a hypothesis.

NOTE: IRB approval may be required when journalists conduct activities normally considered
scientific research intended to produce generalizable knowledge (e.g., systematic research,
surveys, and/or interviews that are intended to test theories or develop models).

E. D Oral History: The project is limited to oral history activities, such as open ended interviews,
that only document a specific historical event or the experiences of individuals without the intent
to draw conclusions or generalize findings.

NOTE: IRB approval is required when the oral history activities are intended to produce
generalizable conclusions (e.g., that serve as data collection intended to test economic,
sociological, or anthropological models/theories).

F. D Program evaluation /Quality Improvement/Quality Assurance Activities: The project is
limited to program evaluation, quality improvement or quality assurance activities designed
specifically to assess or improve performance within the department, hospital or classroom
setting. The intention of the project is not to generate conclusions that can be applied universally,
outside of the immediate environment where the project occurred.

Note: Investigators who plan to conduct a Ql/QA project, should ensure that they have received
approval from any applicable committees within their department or the site in which the activity
will occur.

G. D Public Use Datasets: The project is limited to analyzing de-identified data contained within a
publicly available dataset. Below are examples of data sources that qualify as not-human subjects
research (unless the researcher has received the restricted use data):

D Data files downloaded from the ICPSR (Interuniversity Consortium for Political and Social
Research): http://www.icpsr.umich.edu/icpsrweb/ICPSR/ or the Roper Center for Public
Opinion Research http://www.ropercenter.uconn.edu.
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D American National Election Studies, (ANES) 1948-2010 http://www.electionstudies.org/

[ ] Bureau of Economic Analysis: http://www.bea.gov/

D Bureau of Labor Statistics (BLS): http://www.bls.gov/

[ ] Center for Disease Control (CDC): http://www.cdc.gov/

D Consumer expenditure Survey: http://www.bls.gov/cex/

l:] Current Population Survey: http://www.bls.gov/cps/

D FBI Uniform Crime Reporting Program: http://www.fbi.gov/about-us/cjis/ucr/ucr or National
Archive of Criminal justice data: http://www.icpsr.umich.edu/icpsrweb/NACID/index.isp
D General Social Survey: http://www3.norc.org/GSS+Website/

[ ] National Center for Education Statistics (NCES): http://nces.ed.gov/

D National Longitudinal Surveys (NLS): http://www.bls.gov/nls/

[] Survey of Income and Program Participation: http://www.census.gov/sipp/

I:] Government sites that bring data files together: Data.gov (http://www.data.gov/); FedStats
(http://www.fedstats.gov/); and USA.gov
(http://www.usa.gov/Topics/Reference_Shelf/Data.shtml)

NOTE: IRB review_is required if the publicly available data set contains identifiers, or if the merging of
multiple data sets might result in identification of the subjects. In both cases, Exempt Category #4
may apply.

H. & Coded* Private Information and/or Human Biological Specimens: The project is limited to
the use of existing and/or prospectively collected coded private information and/or human
biological specimens (hereafter referred to as “specimens”). IRB Approval is not required if all of
the following conditions apply to the project:

i. & (1) The private information or specimens were/are not collected specifically for the
currently proposed research project through an interaction or intervention with living
individuals; and

@ (2) The investigator(s)** cannot readily ascertain the identity of the individual(s) to
whom the coded private information or specimens pertain because, for example:

& (a) the investigators and the holder of the key enter into an agreement
prohibiting the release of the key to the investigators under any
circumstances, until the individuals are deceased (note that the HHS
regulations do not require the IRB to review and approve this agreement);

D (b) there are IRB-approved written policies and operating procedures for a
repository or data management center that prohibit the release of the key to
the investigators under any circumstances, until the individuals are deceased;
or
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D (c) there are other legal requirements prohibiting the release of the key to the
investigators, until the individuals are deceased, and

ii. & Specimens are not being used to test the effectiveness of a medical device or as a
control in an investigation of an investigational device and the results of the activity are to
be submitted to the FDA or held for inspection by the FDA, and

iii. The records/images/charts that are being collected for this study are not from
individuals who are or will become recipients of an FDA regulated product (approved or
experimental) or act as a control as directed by a research protocol and not by medical
practice, and the results are to be submitted to the FDA or held for inspection by the FDA.

From the Office for Human Research Protections (OHRP) guidance document dated October 16, 2008:

*Coded means that: (1) identifying information {such as name or social security number) that would enable the
investigator to readily ascertain the identity of the individual to whom the private information or specimens pertain has
been replaced with a number, letter, symbol, or combination thereof (i.e., the code); and {2) a key to decipher the code
exists, enabling linkage of the identifying information to the private information or specimens.

*¥nvestigator includes anyone involved in conducting the research. The act of solely providing coded private
information or specimens (for example, by a tissue repository) does not constitute involvement in the conduct of the
research. If the individuals who provide coded information or specimens collaborate on other activities related to the
conduct of this research with the investigators who receive such information or specimens, then the IRB would consider
such additional activities to constitute involvement in the conduct of the research. Examples of such additional activities
include, but are not limited to: (1) the study, interpretation, or analysis of the data resulting from the coded information
or specimens; and (2) authorship of presentations or manuscripts related to the research.

l. D De-ldentified Private Information or Human Biological Specimens: The project is limited to
the use of existing and/or prospectively collected de-identified private information and/or human
biological specimens (hereafter referred to as “specimens”). IRB Approval is not required if you
can confirm the following:

i. |:| The private information or specimens were/are not collected specifically for the
currently proposed research project through an interaction or intervention with living
individuals; and

ii. D The investigator can confirm that the use of the private information or specimens is
not in violation of the terms of use under which the information or specimens were/will be
collected; and

iii. D The investigator will only receive information or specimens that are fully de-
identified. De-identified means that the materials to be studied are devoid of any of the
18 Protected Health Information elements set forth in the Privacy Rule, as well as any
codes that would enable linkage of the information or specimens to individual identifiers.
Note: To be considered de-identified, nobody, including individuals who are not involved
in the conduct of the project, should be able to link the information or specimens back to
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identifiers. and

iv. [ ] Specimens are not being used to test the effectiveness of a medical device or as a
control in an investigation of an investigational device and the results of the activity are to
be submitted to the FDA or held for inspection by the FDA, and

V. D The records/images/charts that are being collected for this study are not from
individuals who are or will become recipients of an FDA regulated product (approved or
experimental) or act as a control as directed by a research protocol and not by medical
practice, and the results are to be submitted to the FDA or held for inspection by the FDA.

Instructions: If your activity did not fall into the categories described in Section |, continue to Section
Il and Ill to assess if you are engaged in human subjects research per the regulations set forth by the
Department of Health and Human Services (HHS) and the Food and Drug Administration (FDA).

SECTION Il. Activities subject to HHS human subject research regulations (45 CFR 46)

1. Is the activity RESEARCH: a systematic investigation designed to contribute to generalizable
knowledge?

TIP: If the investigation characterized by order, planning, and methodology and the intention of
the investigation is to generate conclusions that can be applied universally, outside of the
immediate environment where the investigation occurred (i.e., the classroom, hospital,
department), then the activity meets the definition of research.

[] Yes, Goto #2 [ ] No, Go to FDA section Il

2. Does the research involve obtaining information about LIVING individuals?
[ ] Yes, Goto #3 [ ] No, Go to FDA section IlI

3. Does the research involve collecting data through intervention (i.e., physical procedures or
manipulation of the environment) or interaction (i.e., communication or interpersonal contact
between investigator and person) with the individuals?

D Yes, IRB review required. |:| No, Go to #4
Go to FDA section Ill to assess if
FDA regulations apply to your study.
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4. Does the research involve collecting identifiable information (i.e., the identity of the subject is
or may readily be ascertained by the investigator or associated with the information)?
[] Yes, Goto #5 [ ] No, Go to FDA section Il

5. Is the information private? (About behavior that occurs in a context in which an individual can
reasonably expect that no observation or recording is taking place, or provided for specific
purposes by an individual and which the individual can reasonably expect will not be made
public)

D Yes, IRB review required D No, Go to FDA section I
Go to FDA section Il to assess if
FDA regulations apply to your study.

SECTION Ill. Activities subject to FDA human subject regulations: If your answer is “yes” to any of
the 3 questions below, IRB approval is required and the FDA regulations apply to your study.

1. Is this is an experiment that involves a test article * and one or more human subjects, and the
results of which are intended to be later submitted to, or held for inspection by, the FDA as part of
an application for a research or marketing permit? A subject is an individual (either health or a
patient) who is a recipient of the test article or a control.

*Test article Test article means any drug (including a biological product for human use), medical
device for human use, human food additive, color additive, electronic product, or any other

article subject to regulation under the Food, Drug, and Cosmetic Act.

D Yes, IRB review required |:| No

2. s this is a clinical investigation or research involving one or more human subjects to determine
the safety or effectiveness of a device? A subject is an individual (healthy or has a medical
condition or disease) on whom or on whose specimen an investigational device is used, or who
participates as a control.

D Yes, IRB review required D No

3. Is this an experiment in which a drug is administered or dispensed to, or used involving, one or
more human subjects? This excludes the use of a marketed drug in the course of medical
practice. A human subject is an individual (healthy or patient with a disease) that participates
either as a recipient of the investigational new drug or as a control.
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D Yes, IRB review required D No

Instructions:
If IRB Review is required, you will need to submit NEW STUDY application elRB.

SECTION IV: Complete this section if you have determined that your activities do not constitute
human subjects research and you require written confirmation of this determination from the IRB
Office. E-mail the signed form and any relevant supporting documents (i.e., grant, protocol, consent
forms) to irb@northwestern.edu.

Investigator Information

Name (Last, First) Degree(s) University Status/Title

BILIMORIA, KARLY. MD, MS ASSISTANT PROFESSOR

Department College

DEPARTMENT OF SURGERY FEINBERG

Phone Number E-mail Address

+1 (312) 695-4853 k-
bilimoria@northwestern.edu

Project Information

Project Title

Modification of Surgical Resident Duty Hours Study: A Cluster-Randomized Pragmatic Trial
Name of Funding Source (i.e., Department, NIH, Foundation)

Self-Funded

Grant Number (if applicable)

Project Description (describe the aims of the study and any activities involving interaction,
intervention with human subjects, and/or their information or specimens)

Summary of Study Design Features That May Influence Whether Proposed Study Constitutes
Human Subjects Research

e Aim is to evaluate the effect of a policy change (resident duty hour restriction policies) on patient
outcomes and resident perceptions/wellbeing

e Units of randomization are organizations (residency programs), not individual persons

o Interventions are at the level of organizations (residency programs), and will involve a
change of resident duty hour restrictions
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e The intervention will involve a change in selected ACGME resident duty hour restrictions. Half
of the participating residency programs will be randomized to usual care (current duty hour
restrictions). Half of the participating residency programs in this study will be randomized to the
intervention arm (relaxed duty hour restrictions).

e  Apart from an informational webinar to recruit residency programs, there will be no direct
interaction between Study Team members and participating residency programs/organizations.

e There will be no direct contact/interaction/intervention between Study Team and human
subjects

e This study has been sanctioned, supported and approved by the Accreditation for Graduate
Medical Education, the American Board of Surgery, and the American College of Surgeons

e Data for evaluation will come from the American College of Surgeons National Surgical Quality
Improvement Program (ACS NSQIP). These data are collected as part of an ongoing process
through hospitals’ prior and ongoing participation in ACS NSQIP (participation is independent of
the proposed study). The Study Team will only have access to coded private information for
the purposes statistical analyses. The coded dataset will not contain any direct patient identifiers
or dates. These data will be made available in a coded, private dataset to the Study Team by the
ACS NSQIP.

e Additional data for evaluation will come from a module to be added to the American Board of
Surgery In-Training Examination (ABSITE). The ABSITE is a compulsory examination
administered annually to all residents in the month of January. The ABS will include a special
module in the January 2015 AB SITE that asks residents questions regarding their perception of
the effectiveness of training, as well as their satisfaction with training. The Study Team will only
have access to coded private information for the purposes of statistical analyses. The data will
be collected by the ABS, and then made available to the Study Team in the form of a coded,
private dataset that does not include any direct individual-level identifiers.

b T o

Signature of Investigator: ____

Date: _ 11/19/2013
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SECTION V: IRB Determination (to be completed by IRB Office)*

The activities as described in the & submitted protocol and/or %materials and description of
activities provided by the investigator,

[X] Do not constitute research with human subjects in accordance with 45 CFR 46 and 21 CFR 50 &
56. IRB approval is not required.

D For activities involving decedents and their Protected Health Information (PHI), the conditions
as set forth in the Privacy Rule at 45 CFR 164.512(i)(l}{iii}, have been met.
e the use or disclosure sought is solely for research on the protected health information of

decedents;

e documentation can be provided, at the request of the covered entity, of the death of
such individuals; and

o the protected health information for which use or disclosure is sought is necessary for
the research purposes.

Authorized IRB Personnel Printed Name: _Kathleen E. Murphy, PhD, CIP
Authorized IRB Personnel Signature: M%Qﬁ)

Title: Manager, Social and Behavioral IRB, Northwestern University, Evanston, IL

Date: _11-21-2013

*If any activities completed were or possibly were not in compliance with federal regulations
regarding prior IRB review, please forward the form to the IRB Compliance Manager for review. For
example, the investigator reports activities which are already completed but initially required IRB
approval.
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COORDINATOR REVIEWER
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Birmingham Center Program Beth Faust
Mayo Clinic Arizona Mayo Clinic Arizona Program Richard J. Gray, MD Carolyn Pence-Smith David Etzioni, MD Sharon Black
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Clara
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Kaiser Foundation
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University of California
Davis Medical Center
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University of Colorado

Danbury Hospital
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UCLA Medical Center
Program
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Saint Mary's Hospital Saint Mary's Hospital Program  John A. Palesty, MD Joan Reeser Philip R. Corvo, MD Kim O'Meara
Sheila Staib

Stamford Hospital

Hartford Hospital

Hospital of Central
Connecticut
John Dempsey Hospital

Saint Francis Hospital
and Medical Center
George Washington
University

Christiana Care

Orlando Regional Medical
Center

UF Health Jacksonville

Tampa General Hospital

Dwight David Eisenhower
Army Medical Center

Emory University
Hospital

Medical Center of Central
Georgia

Memorial University
Medical Center

Queen's Medical Center

Stamford Hospital/Columbia
University College of
Physicians and Surgeons
Program

University of Connecticut
School of Medicine Program
University of Connecticut
School of Medicine Program
University of Connecticut
School of Medicine Program
University of Connecticut
School of Medicine Program
George Washington
University Program

Christiana Care Health
Services Program

Orlando Health Program

University of Florida College
of Medicine- Jacksonville
Program

University of South Florida
Morsani Program

Dwight David Eisenhower
Army Medical Center Program

Emory University Program

Medical Center of Central
Georgia/ Mercer University
School of Medicine Program
Mercer University School of
Medicine (Savannah Campus)
Program

University of Hawaii Program
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Patricia Edwards
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Debbie Wells

Gary Belcher

Kevin M. Dwyer, MD
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Michael Posner, MD
Stephen J. Lahey, MD
Scott Ellner, MD

Khashayar Vaziri, MD
Stanley Knoll, MD

Gerard Fulda, MD

Matthew Lube, MD

Joseph Tepas, MD
Michael Nussbaum, MD

Victor Velanovich, MD
David Smith, MD
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James D. Frizzi, MD
John Sweeney, MD

Kim Thompson, MD

Carl Boyd, MD
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Straub Hospital and
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Kapioloani Medical
Center for Women and
Children

lowa Methodist Medical
Center

Mercy Medical Center-
Des Moines
University of lowa
Hospitals and Clinics

Carle Foundation
Hospital

Northwestern Memorial
Hospital

Rush University Medical
Center
Memorial Medical Center

OSF St. Francis Medical
Center

Indiana University Health
(IUH)
IU Health Methodist

St. Vincent Hospital
Indianapolis
University of Kansas
Hospital

University of Kentucky

Ochsner Clinic
Foundation

Baystate Medical Center

University of Hawaii Program

University of Hawaii Program

lowa Methodist General
Surgery Program

Mercy Medical Center- Des
Moines Program

University of lowa Hospitals
and Clinics Program

Carle Foundation Hospital
Program

McGaw Medical Center of
Northwestern University
Program

Rush University Medical
Center Program

Southern lllinois University
Program

University of lllinois College of
Medicine-Peoria Program

Indiana University Program
Indiana University Program
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Health Care Center Program
University of Kansas School
of Medicine Program
University of Kentucky
College of Medicine Program

Ochsner Clinic Foundation
Program

Baystate Medical Center/Tufts
University School of Medicine
Program
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Brianne Nickel
Brianne Nickel
Lisa Stuart
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Denise Pinkston

Joy Isotti
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Medical Center
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Care

John Hopkins Hospital

Sinai Hospital of
Baltimore

University of Maryland

Maine Medical Center

Spectrum Health
Butterworth

Henry Ford Hospital

Brigham and Women's
Hospital Program

Brigham and Women's
Hospital Program

Lahey Clinic General Surgery
Program

Massachusetts General
Hospital Program

Massachusetts General
Hospital Program

Tufts Medical Center Program

University of Massachusetts
Program

John Hopkins University
Program

Sinai Hospital of Baltimore
Program

University of Maryland
Program
Maine Medical Center
Program

Grand Rapids Medical
Education Partners/Michigan
State University Program

Henry Ford Hospital/Wayne
State University Program
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University Program
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University Program
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Abington Memorial Hospital
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Guthrie/Robert Packer
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Hospital of the University of
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Medical University of
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University of Tennessee
Program

University of Tennessee
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Frances E. Pritchard, MD

John Tarpley, MD

John Tarpley, MD
Kyla Terhune, MD

Robert Goldstein, MD

Robert Goldstein, MD

Sherilyn Gordon
Burroughs, MD
J. Scott Thomas, MD

Donald P. Lesslie, DO

PROGRAM DIRECTOR

Sue Wetherholt

Julie B. Simerly

Ginger Miya

Cindy Schultz Rudolph

Cynthia Tooley

Cynthia Tooley

Cynthia Tooley
Cynthia Tooley

Stephanie Burnham

Stephanie Burnham

Sandy Fishman

Sandy Fishman
Myriam Gandy

Lynn Botts

Angel Lopez

PROGRAM

Karl Byrne, MD

Benjamin S. Scharfstein,
MD
Blaine Enderson, MD

Joseph Cofer, MD

Stephen Behrman, MD

Alexander Mathew, MD
Martin D Fleming, MD

George O. Maish, MD
Joshua Katz, MD
Raymond S. Martin, MD
Oscar Guillamondegui, MD

David McReynolds, MD

Ernest Franklin, MD
Barbara Bass, MD

Harry T. Papaconstantinou,
MD

Tammy Lee, MD
George Peterkin, MD

SURGEON CHAMPION

Christie Merritt
Deborah R. Lorris

Leilani M Evans

Debra A Vittetoe

Amy Harvey
Patricia Spangler

Jackie Cibulka
Kay Loyd

Bobbie Hale

Sandy Long
Cindy Wylie

X

Barbara Martin
Sherree Levering

Brenda Ellis
Julie Chenoweth

Jacqueline Wohadlo
X

Bonnie Hodges
Christie C Cummings
Glenda Goolsby
Nancy A Bowman

X

SURGICAL CLINICAL

FIRST TRIAL Supplementary Appendix

Page 88



COORDINATOR

REVIEWER

University Hospital - San
Antonio

University of Texas M.D.
Anderson

Hermann Memorial TMC

University of Texas
Medical Branch

Parkland Hospital

University Hospital UT
Southwest

Intermountain Medical
Center

University of Utah
Hospital

Inova Fairfax Hospital

Naval Medical Center
Portsmouth, Virginia
University of Virginia

Winchester Medical
Center

Carilion Roanoke
Memorial Hospital

Fletcher Allen Health
Care

HOSPITAL NAME

University of Texas Health
Science Center at San
Antonio Program
University of Texas at
Houston Program

University of Texas at
Houston Program

University of Texas Medical
Branch Program

University of Texas
Southwestern Medical School
Program

University of Texas
Southwestern Medical School
Program

University of Utah Program

University of Utah Program

Inova Fairfax Program

Naval Medical Center
(Portsmouth) Program
University of Virginia Program

Virginia Commonwealth
University Program

Virginia Tech Carilion School
of Medicine Program

University of Vermont/
Fletcher Allen Health Care
Program

RESIDENCY PROGRAM

Daniel L. Dent, MD

Donald P. Lesslie, DO

Donald P. Lesslie, DO

Kristene Gugliuzza, MD

Daniel J. Scott, MD

Daniel J. Scott, MD

Daniel Vargo, MD

Daniel Vargo, MD

Jonathan Dort, MD
Angela S. Earley, MD

Bruce D. Schirmer, MD

Brian J. Kaplan, MD

Charles Chuck Paget,
MD

Julie Adams, MD

PROGRAM DIRECTOR

Eileen M. Kleffner

Angel Lopez

Angel Lopez

Erica Ruiz

Lisa Bailey

Lisa Bailey

Janell Clements

Lori Bybee

Diann Carreker

Dovie | Loud

Kristen Dudley

Cindi Phares

Tina Toms

Diantha Langmaid

PROGRAM

Ronald M. Stewart, MD

Todd Wilson, MD
Erik Wilson, MD

Dennis Gore, MD

Jennifer Rabaglia, MD
Michael Choti, MD

X

Mark Ott, MD
Ute Gawlick, MD

Robert Glasgow, MD

H. David Reines, MD
Robert Strange, MD

Traci Hedrick, MD
John Hanks, MD

Erich Bruhn, MD

Sandy L. Fogel, MD

Paul Penar, MD

SURGEON CHAMPION

Kristi Hill- Herrera

Annie Z. Philip
Constance R Curtis
Lavinia Zanaj
Maria VictoriaTiu
Melony Levy

Ira Martin
Lucia Flores
Regina Essex

Michelle Gonzalez
Theresa Speich

Emily J. Kent-Street
Reina Duhon

Nisha Jose

Brett Bulloch

Judy Larsen
Karie Cluff
Linchee Cheong
Natalie Turner

Jean Donovan
Laurie Erskine
Beth Turrentine
Lynn Murray
Edward Damico
Debbie Copening
James Jones

Lisa Turner
Patti Shorner

Brenda Murphy

Joanne Rheaume
Joey Larson
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Gundersen Lutheran
Medical Center

University of Washington
Hospitals
University of Wisconsin

Meriter Hospital

West Virginia University

Gunderson Lutheran Medical
Foundation Program

University of Washington
Program

University of Wisconsin
Program

University of Wisconsin
Program

West Virginia University
Program

Benjamin T. Jarman, MD
Karen Horvath, MD

Lisa Mcintyre, MD
Eugene Foley, MD

Eugene Foley, MD

Jon Cardinal, MD

Colette O'Heron

Gina Coluccio

Mara Snyder

Mara Snyder

Linda Shaffer

Travis Smith, MD

Zoe Parr, MD

David Flum, MD

Gregory D. Kennedy, MD

Jacquelynn Arbuckle, MD

Matthew Loos, MD
Richard Vaughan, MD

Julie Trussoni
Pam Lambert

Alex Ruiz
Joshua Matlock

Barbara Braunger
Karen Armstrong

Loretta Herfel
Wendy L. McManners

Brittany L Brooks
Keri L. Orlando
Michael E Jude
Stephanie Kish
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