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2. Description of Standard and Flexible Duty-Hour Rules

Table S1: Duty-Hour Policies for Inpatient Rotations in Flexible Programs and Standard Programs*

(modified from Desai et al.?)

Policy Flexible Programs

Standard Programs

Difference between groups
Maximum length of shift (PGY-1)  No restriction

Maximum length of shift

N tricti
(PGY-2 or higher) o restriction

Mandatory time off between

. No restriction
shifts

Duty-hour periods must not exceed 16 hr

Duty-hour periods must not exceed 24 hr,
with an additional 4 hr permitted for
transitions in care

All residents must have 214 hr off after
24 hr of in-house duty and 28 hr (and
should have 210 hr) off after a regular
shift

No difference between groups

Weekly maximum work hr 80 hr

Minimum no. of days off 1 day off every 7 days
In-house call no more

Frequency of in-house call frequent than every
third night

80 hr
1 day off every 7 days

In-house call no more frequent than
every third night

*Residency programs that were assigned to be governed by flexible policies were allowed to waive limits

on maximum shift length and mandatory time off between shifts. In a practical sense, this policy

affected only inpatient rotations because outpatient rotations did not include shifts with lengths that

would be affected. Flexible programs were provided duty-hour waivers from the Accreditation Council

for Graduate Medical Education (ACGME). Time periods were averaged over a 4-week period.

PGY denotes postgraduate year.



3. Program Selection for the Sleep & Alertness Sub-study

Programs were selected for the Sleep & Alertness sub-study in a stepwise process until sample

size requirements were met. Programs had to fulfill the following criteria to qualify for selection:

(1) use the University of Pennsylvania as the IRB of record or have an IRB waiver; (2) train at

least 50 interns; (3) implement flexible duty hours on general medicine, medical intensive care,

cardiology, and/or coronary care rotations (flexible duty-hour programs only). The 6 programs

from each arm of the study (flexible and standard rules) were selected to reflect diversity in

program size and geographic region. All of the programs approached by the study team agreed to

participate in the Sleep & Alertness sub-study and none dropped out. Selected programs are

compared to those that were not selected in Table S2.

Table S2: Comparison of Selected Flexible and Standard Programs to Remaining Programs

Flexible (n = 32)

Programs

Standard (n = 31)

. Not selected  Selected P Not selected Selected P P X
Characteristic (N=26) (N=6) (6 vs. 26) | (N=25) (N=6) (6 vs. 25) (6 Flexible vs.
6 Standard)
N of Programs 26 6 25 6
Program Type — N (%) 0.11* 0.82* 1.00*
Community | 1(4) 0(0) 3(12) 0 (0)
University | 14 (54) 6 (100) 15 (60) 5 (83)
Both Communit
and Universit; 11(42) 0(0) 7(28) 1(17)
Geographic Region
N (%g) phicReg 0.45* 0.17* 0.07*
Northeast | 6 (23) 2(33) 10 (40) 4(67)
Midwest | 8 (31) 0(0) 3(12) 2(33)
South | 10 (38) 3 (50) 8(32) 0(0)
Mountain or Pacific | 2 (8) 1(17) 4 (16) 0(0)
Mean N of Residents 128.8 + 121.7 £
per Program (£SD) 86.6 £37.7 5.1 0.01% 93.4+46.0 41.0 0.18% 0.72%
Resident-to-bed ratio 0.57 0.77 0.07t 0.60 0.56 0.74 0.18t

*Fisher’s exact test; tStudent’s t-test (equal variances); SD: Standard Deviation: N: Number



Work schedule today

Subject: M0001

Which shift are you working today?

Regular day shift

\ ;‘, Regular night shift

Continuing extended overnight shift
) Finishing extended overnight shift
Day off

Other

Excessive sleepiness

Please indicate when you experienced
excessive sleepiness in the past 24 hours
(check all that apply).

Did not experience excessive
sleepiness in the past 24 hours
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4. Smartphone App Screenshots

Sleep in past 24h
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Sleep Period: 1
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+
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Sleep Quality

Select One

e e

KSS Sleepiness Scale

B £ 441019AM
Questions 2/2

How sleepy are you now?

extremely alert

neither alert nor sleepy

sleepy, but no effort to stay
awake

extremely sleepy - fighting
sleep

ES Done

Figure S1: Smartphone App Screenshots.

2" sleep/nap period

Would you like to enter data for
another sleep period you had in the
past 24 hours (e.g. a nap)?

Yes

1/-—\
[ No )

9 4
~ 4

PVT-B alertness test

KSS: Karolinska Sleepiness Scale?; PVT-B: Brief Psychomotor Vigilance Test®.



5. Actigraphy Sleep Scoring

Pulsar changes Pulsar re-inserts

Subject Id original Subject I

Data collection Data extraction

PVT Mobile >
L

Data quality control and scoring Data output Data analyses

PVT

Pulsar PVT adherence
metrics analysis flagging

{Pulsar)

Sleep
scoring
{Pulsar)

Actilife software
sleep/wake
ELELT

Actigraphy
sleep/wake <

Actilife software
epoch analysis

Adtigraphy
off-wrist >

Pulsar off-wrist
detection

.

*UPenn blinded to condition and comments about work schedule

Pulsar blinded to condition

Legend Notes
. Pulsar action 1. 3-min Psychomotor Vigilance Test
2. Surveys from smart phone:
. UPenn action +  Today's Work shift;
Excessive sleepiness periods in past 24 hours;
. DCCaction »  Karolinska Sleepiness Scale (KSS) ratings
3. Sleep period timing and quality
. Intermediate data file 4. Actigraphy data with sleep/wake periods determined by Actilife software
5. Actigraphy off-wrist periods determined by Pulsar software
. Inputfoutput file

Figure S2: Scoring and Review Process of Actigraphy Data.

Pulsar: Pulsar Informatics Inc.; UPenn: Clinical Coordinating Center at the University of Pennsylvania; DCC: Data Coordinating
Center at the Johns Hopkins University.



The scoring procedures for actigraphy data are shown in Figure S2. We intended to monitor wrist
movements and ambient light intensity data for each intern for 13 consecutive 24-hour periods
with the gt3x actiwatch from the “Actigraph” corporation. Watches were handed out to interns
on day 1 and collected from them again on day 15. We expected thirteen 24 hour actigraphy
measurement periods between 9 pm on day 1 and 9 pm on day 14. Wrist movement and ambient
light data were recorded at a sample rate of 30 Hz and 1 Hz, respectively. After the Clinical
Coordinating Center (CCC) received the actiwatches back from the interns, the data were
downloaded and forwarded to Pulsar Informatics Inc. (Pulsar) for data processing. Pulsar used
the software of the “Actigraph” corporation (Actilife software version 6.13.3 standard settings)
and the Sadeh algorithm* to transform 30 Hz data into 1-minute activity epochs and to perform
an automatic sleep/wake/off-wrist analysis with the Actilife software algorithm. The actiwatches
have built-in off-wrist detection, which, however, was found to be unreliable. For this reason,
Pulsar developed its own off-wrist detection algorithm. The automatic sleep/wake scoring of the
Actilife software was combined with information derived from Pulsar’s off-wrist detection to
generate a revised sleep/wake/off-wrist scoring. Finally, information from sleep logs relevant for
sleep/wake scoring (i.e., sleep periods entered by interns and time of day when the sleep log was
filled out) was extracted from data collected with the Smartphone. Based on actigraphy
sleep/wake/off-wrist scoring and sleep log information, an algorithm automatically classified
each 1-minute epoch into sleep, wake, or unknown (missing) according to the matrix shown in

Figure S3.
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Sleep Diary had sleep time
entered (S)

Sleep Diary did not have
sleep time entered (W)

Actigraphy
Reviewed
indicated sleep (S)

Scored as Sleep (S) based
on agreement of actigraphy
and diary

Scored as Sleep (S) based on
actigraphy

Actigraphy
Reviewed
indicated wake (W)

Scored as Wake (W) based
on actigraphy

Scored as Wake (W) based
on actigraphy

Actigraphy Scored as Sleep (S) based Scored as Unknown (U)
Reviewed on diary
indicated missing
or off-wrist (O)
Within non- Within
compliant  compliant
context diary context
Diary S S S
0 : 0 0
Act Re s — s w I
- A/ W U W
Scored S S 5 - I

Figure S3: Sleep Scoring Matrix.

When there was agreement between the sleep diary (Diary) and the actiwatch (Act Rev) scoring
of state was straightforward (see data columns 1 and 5 at the bottom of Figure S3). When they
disagreed, objective information gathered with the actiwatch (Act Rev) was used instead of
subjective sleep diary information (see data columns 2 and 4 at the bottom of Figure S3). If no
actigraphy information was available, sleep diary information was used to classify wake/sleep
times (see data columns 3 and 7 at the bottom of Figure S3). If no sleep period was recorded in
the diary for 24 hours or longer (i.e., no smartphone indication from the subject of sleep times)
sleep time per the diary was classified as non-compliant (see data column 6 at the bottom of
Figure S3). Only if both the diary sleep time was classified as non-compliant and the actigraph
was off-wrist (or not collecting data due to a technical failure), was the sleep/wake state scored
as unknown (see data column 6 at the bottom of Figure S3). In a small number of cases (0.17%),

exceptions were made to the rules represented by the columns at the bottom of Figure S3 and the

11



Scored row was adjusted instead of the Act Rev row. An exception would be made, for example,
if a device was recording but being inconsistently worn by a subject. In this case the Actilife
software might generate a sleep and wake pattern from the fragmented data without factoring in
non-compliance. A correction would then be made in the Scored row. All available information

was plotted for visual data inspection by Pulsar Informatics (see Figure S4 for an example).

Pulsar SID: ICP36195 Days 1-2
Start time of subject’s data collection window on day 1: 10h00
Diary ( Diary
Act Act
1 C
Act Rev Act Rev
Scored Scored
I T T T T T T T T T T T T T T T T T T T T T T T 1
1 ) ( ( 1 12; 48 4 1 1
Diary 4 Diary
Act Act
2
Act Rev Act Rev
Scored Scored
I T T T T T T T T T T T T T T T T T T T T T 1
1 ) ( ( 1 13 1 1 1

Figure S4: Example Data Review Plot for Two Data Collection Days in One Intern.

Actigraph activity counts are shown as vertical grey spikes and light intensity is shown as
vertical yellow spikes for each 1-min epoch. Red dots represent the time of day when the sleep
diary information was entered by interns. Sleep periods are shown in blue horizontal bars for
self-reported diary entries (Diary), for automatic Actilife software sleep/wake/off-wrist scoring
(Act), and for the revised sleep/wake/off-wrist scoring based on Pulsar’s off-wrist algorithm (Act
Rev). Manual corrections to the Act Rev scoring are shown as horizontal thin red lines. The final
sleep/wake scoring appears in the row named “Scored” (i.e., sleep time = blue bar at the bottom
of the figure).

Obvious Actilife software classification errors were manually corrected. These corrections were
individually documented in an Excel spreadsheet and are shown as thin red lines in the Act Rev
scoring in Figure S4. The manually corrected review plots and Excel spreadsheets were then
provided to CCC sleep experts, Dr. Dinges and Dr. Basner, for review while blinded to
intervention arm. They could request changes to Pulsar’s scoring and request additional changes

to the scoring based on their expert judgment from years of using actiwatches and sleep diaries.

12



These were documented in the Excel spreadsheet. Pulsar then addressed the changes requested
by Dr. Dinges or Dr. Basner and circulated a new version of the revised data review plot and
Excel spreadsheet. This process was repeated until all changes were approved by Dr. Dinges and
Dr. Basner. In the example in Figure S4 above, the automatic actigraphy algorithm indicated that
sleep time ended around 9 am on day 1. However, the subject completed the diary shortly after 8
am (and thus must have been awake). The subject also indicated a wake-up time of around 8 am
in the diary, and activity counts clearly indicate waking activity shortly after 8 am. The scoring

was thus revised from sleep to wake.

13



6. Measures Taken to Prevent Bias in Scoring of Actigraphy and PVT-B

Data

As the data review process described in detail above includes assessments by trained human

experts, several measures were taken to prevent systematic bias.

The CCC was provided with a list of subject IDs by the Data Coordinating Center. These subject
IDs were randomly assigned to interns from Standard and Flexible programs by the CCC. The
only information about individual interns available to Pulsar Informatics was this subject ID. At
no time during the data acquisition or analysis process did Pulsar Informatics have knowledge
about study site, study arm, or other characteristics (like age or gender) that could have

potentially identified an intern. Therefore, Pulsar was blinded to study condition.

Before sharing sleep/wake scoring sheets with sleep experts at the CCC, Pulsar Informatics
assigned a new unique subject ID to each intern. Furthermore, date information was removed
from the sheets, and days were instead counted from 1 to 15. That way, sleep experts at the CCC
were also blinded relative to condition when they reviewed Pulsar’s initial sleep/wake scoring.
For PVT-B data, the same process was adopted (i.e., a new subject ID was assigned and date
information was removed). In addition, subject comments that could have revealed a subject’s
condition (Standard or Flexible) were obscured by Pulsar before PVT-B data review with the

CCC.

Actigraphy, PVT-B and KSS data files were sent to the DCC by Pulsar Informatics using the
original subject ID assigned by the CCC. The subject information itself (i.e., age, gender, and
ethnicity of the intern) were sent to the DCC by the CCC in a separate data file. Importantly,

letters A and B were randomly assigned to study arms (i.e., Standard or Flexible). Therefore, the

14



DCC was also blinded to condition during data analysis. The DCC was unblinded by the CCC

after data analysis was completed.

15



7. PVT-B Scoring and Review Process

For each intern, the following summary scores over all P\VT-Bs performed by the intern were

plotted (see Figure S5 for an example):

a) Number of errors of commission (reaction times <130 ms; false starts).

b) Number of errors of omission (reaction times >355 ms; lapses).

c) Range from average fastest 10% reaction times to average slowest 10% reaction times.
d) Awverage reaction time.

e) Comments entered in the smartphone by an intern after completing the PVT-B.

16
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Figure S5: Consecutive PVT-B Test Bout Results for a Sample Single Intern.

Each row shows the extracted results of a single 3-minute PVT-B bout. The number of false start
(FS) premature responses per test bout is shown on the far left (FS column). The average 10%
fastest reaction times (RT), average RTs and slowest 10% RTs are shown from left to right along
each gray horizontal bar (block dot is the average RT in milliseconds). The number of lapses of
attention (RTs>355ms) per test bout are shown in the middle of each plot. The number of non-
responses (NR) before the stimulus timed out to 30,000 milliseconds are shown on the far right.
Any comments about the test the subject entered into the smartphone after the test are also shown
in the far right column. In the case of this subject, two test bouts had comments. Test bout PVT 5
had a comment from the subject about work schedule, so this was blacked out by Pulsar before
Drs. Dinges and Basner reviewed the data. Test bout PVT 8 had a comment from the subject
about forgetting to put the actiwatch on.
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In several review meetings, Pulsar Informatics and CCC investigators, Drs. Dinges and Basner,
reviewed these PVT-B summary plots, blind to subject condition. Based on the data shown in the
plots, individual subjects were classified (using all PVT-Bs the individual subject performed)
according to the extent to which their PVT-B data indicated they were adherent to the task
instructions to respond as quickly as possible to the light stimulus (i.e., millisecond counter), but
not to respond prematurely (i.e., before the light stimulus turned on). Definitions of the three

PVT-B adherence categories follow:

a) Adherent: PVT-B data reflect an effort to do the task correctly, and comments left by the
subject do not suggest non-adherence.

b) Likely non-adherent: PVT-B data reflect a consistently poor effort to do the task
correctly, but comments left by the subject do not suggest non-adherence (e.g.,
performing the task while brushing teeth).

c) Non-adherent: PVT-B data reflect a consistently poor effort to do the task correctly, and
comments left by the subject do suggest non-adherence (e.g., performing the task while

brushing teeth).

Furthermore, if an intern left a comment after performing the PVT-B, each comment was
classified in one of the following categories (comments that could have revealed the study arm

were hidden by Pulsar Informatics Inc., to avoid a biased classification by the study team):

a) No comment

b) Subject reported distraction or engaged in secondary activity at time of test (e.g., noisy
environment, putting on coat, boarding a bus)

¢) Subject reported non-fatigue related impairment (e.g., physical injury to hand, pain,

intoxication, illness)

18



d) Subject reported other comment (e.g., thinking about something else)

These classification variables were used for adjusting in statistical models for sensitivity

analyses.

19



8. Single Imputation of Actigraphy Data

Missing actigraphy data were first imputed with sleep log data (for those instances where interns
entered a sleep period in their sleep log and actigraphy information was available, agreement
between actigraphy sleep-wake scoring and the sleep log was 94.1%). After imputation with
sleep log data, the sleep-wake state was known in 95.1% and 94.2% of standard and flexible
programs, respectively. For the remaining 1-minute epochs with unknown sleep-wake state, we
used single imputation stratifying by program (standard/flexible), shift type (day, night, off, etc.),
and time of day. For example, if for a given standard program intern, sleep-wake state at

10:53 pm was unknown on a shift classified as a day shift by the intern, we imputed 0.545
minutes sleep for this minute, which reflects the percent of interns with known sleep-wake state
in the same program, on the same shift, and at the same time of day sleeping. The averages used
for imputation are shown in Figure S6 and Figure S7 for Standard and Flexible programs,

respectively.

20
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Figure S6: Percent Sleeping by Shift Type and Time of Day (Standard Programs).

Flexible Programs
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Figure S7: Percent Sleeping by Shift Type and Time of Day (Flexible Programs).
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9. Classification of Shifts

Table S3 shows the classification of shifts by interns in standard and flexible programs. A
minority of interns in standard programs indicated “starting or finishing an extended overnight
shift”. It is likely that these were misclassifications by the intern rather than a breach of the
standard duty-hour rules. These ratings, together with shifts classified as “other” or “missing”,
were re-classified as “other”. Likewise, a minority of interns in flexible programs indicated a
“regular night shift” in the Smartphone App. These ratings, together with shifts classified as

“other” or “missing”, were re-classified as “other” before analyses by shift type were performed.

Table S3: Shift Classifications by Interns in Flexible Programs (N=2664) and Standard Programs

(N=2509).
Flexible Programs Standard Programs
Regular Day Shift 38.8% 63.3%
Regular Night Shift 0.4% 8.8%
Starting Extended Overnight Shift 16.5% 0.6%
Finishing Extended Overnight Shift 16.5% 1.8%
Day off 13.6% 11.8%
Other 0.4% 2.7%
Missing 13.9% 10.9%
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10. Participant Flow Chart
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Figure S8: Participant flow chart
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11.

Table S4: Characteristics of Interns and Completeness of Data for Programs by Policy Group

Characteristics of Interns and Completeness of Data

Flexible Standard
Programs Programs
Interns
Number of Participating Interns 205 193

Age* 27.9(0.2) years 27.8 (0.2) years
% female 46.3% 51.8%
Actigraphy
Technical Failure 0.14 (0.07) Days 0.16 (0.08) Days
[% of expected 13 days]t [1.1%] [1.2%]
Off-wrist  1.52 (0.21) Days 1.37 (0.21) Days
[% of expected 13 days]t [11.7%] [10.5%]
Imputed from Sleep Log 0.88 (0.09) Days 0.90 (0.09) Days
[% of expected 13 days]t [6.8%] [6.9%]
Known Sleep-Wake State 12.24 (0.21) Days 12.36 (0.21) Days
[% of expected 13 days]t [94.2%] [95.1%]
PVT-B*

Number of collected PVT-Bs per Intern
[% expected]®

Interns Classified as at Least Likely
Non-Adherent, N [%]!

PVT-Bs with intern comments
indicating distraction or non-fatigue
related impairment [%]

PVT-Bs collected between
6 am and 9 am

11.9 (0.5) PVT-Bs
[85.0%]

6
[2.9%]

5.5% (1.1%)

57.7% (5.7%)

12.4 (0.5) PVT-Bs
[88.6%)]

12
[6.2%]

4.3% (1.1%)

59.0% (5.6%)

Values represent means (standard errors).

All tests comparing characteristics in flexible and standard programs were statistically not significant
(i.e., all P>0.05).

*The age of 4 interns (all in flexible programs) was imputed with the average age of 28 years.
trelative to 13 twenty-four hour periods from 9:00 pm on study day 1 until 8:59 pm on study day 14
The PVT-B was performed after the survey. Survey data (KSS) were collected without corresponding
PVT-B data in two instances.

Srelative to 14 expected tests on mornings of study days 2-15

IOnly one intern from the standard policy group was classified as non-adherent, all other interns were
classified as likely non-adherent.
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12. Sensitivity Analyses for Noninferiority Tests
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Figure S9: Noninferiority analysis
results are shown for average 24h
sleep duration (Panel A), average
Karolinska Sleepiness Scale score
(Panel B; higher values reflect
higher levels of sleepiness), and
average Psychomotor Vigilance Test
(PVT-B) lapses (Panel C; higher
values reflect lower levels of
alertness). Noninferiority tests were
one-sided with noninferiority
margins (indicated by NIM in the
figures) of 0.5 h, 1 point on the 9-
point KSS scale, and 1 additional
PVT-B lapse, respectively. Primary
and sensitivity analyses indicate that
24 h sleep duration and subjective
ratings of sleepiness were
noninferior in flexible compared to
standard programs, whereas findings
for objectively assessed alertness via
PVT-B lapses were inconclusive.
Unadjusted one-sided 95%
confidence intervals and P-values
(reflecting noninferiority tests) are
shown for the 3 primary outcomes;
sleep duration and KSS sleepiness in
flexible programs remained
noninferior to standard programs at
a=0.05 after Benjamini-Hochberg
adjustments® for multiple testing
(N=3 comparisons). The figure also
shows unadjusted 95% confidence
intervals for age and sex adjusted
sensitivity analyses of each of the 3
primary outcomes and analysis of
average PVT-B for those classified
as adherent and those classified as
not distracted; these confidence
intervals have not been adjusted for
multiple comparisons and inferences
drawn from these intervals may not
be reproducible.



13. Analyses of Additional Outcomes Stratified by Shift Type

Table S5: Sleep Duration, Sleepiness, and Sleep Quality Among Interns by Shift Type and Duty-Hour Policy Group

Sleep Qualityt

Excessive Sleepinesst

High KSS Score (8 or 9)

Sleep Duration <7 h

Sleep Duration <6 h ‘

Shift Type Estimate (95% CI)¢ | % Days (95% Cl)® % Days (95% Cl)® % Days (95% Cl)® % Days (95% Cl)®
Day 3.7 (3.5; 3.8) 59.4 (51.8; 67.1) 5.4 (2.2; 8.6) 50.4 (45.9; 54.9) 20.5 (15.5; 25.5)
" Day 1 Overnight 3.7 (3.6; 3.8) 47.7 (40.0; 55.4) 5.2(1.9; 8.5) 31.8(27.1; 36.5) 8.6(3.5; 13.8)
= § Day20vernight | 2.4(2.3;26) 87.7 (80.0; 95.4) 38.6 (35.3; 41.9) 74.2 (69.5; 78.9) 54.9 (49.8; 60.0)
I_il_x’ g Off 4.1(4.0; 4.3) 59.7 (52.1; 67.4) 7.0(3.7;10.2) 12.8 (8.2; 17.3) 4.6 (0.0; 9.6)
Other* 4.0 (3.7; 4.3) 41.9 (27.7; 56.1) 10.0(0.7; 19.3) 50.8 (45.1; 56.5) 39.4 (33.6; 45.2)
Across Shifts 3.6 (3.5; 3.8) 61.5 (53.1; 69.9) 12.1(10.3; 14.0) 49.1 (43.8; 54.5) 28.4 (22.1; 34.7)
Day 3.5(3.4;3.7) 53.2 (45.6; 60.8) 7.8 (4.6;11.1) 56.4 (51.7;61.1) 22.6 (17.5; 27.7)
T g Night 3.5(3.3;3.7) 61.7 (51.4; 71.9) 13.5(7.6; 19.5) 46.0 (36.8; 55.3) 26.8 (18.4; 35.3)
E %}, Off 3.9(3.8; 4.1) 53.3 (45.6; 61.1) 2.3(0.0; 5.8) 16.7 (11.8; 21.7) 6.7 (1.4; 11.9)
& & Other* 3.4 (3.2; 3.6) 65.7 (55.9; 75.5) 11.1(5.6; 16.7) 52.7 (46.7; 58.6) 25.8(19.9; 31.7)
Across Shifts 3.6 (3.4;3.7) 55.2 (46.9; 63.5) 8.3 (6.4; 10.1) 53.5(48.3; 58.8) 22.0 (15.7; 28.2)

*In Flexible programs, days with missing shift information or classified by the interns as a regular night shift were re-classified as “other”; in

Standard programs, days with missing shift information or classified by the interns as starting or finishing an extended overnight shift were re-

classified as “other” (see Appendix Section 9 above).
tSleep quality was measured on a 5-point scale with anchors bad (1) and good (5).
f at least one period reported
§ Confidence intervals have not been adjusted for multiple testing and inferences drawn from the intervals may not be reproducible.

26



14. Comparison of Day and Night Shift in Standard Programs

Day Shift vs. Night Shift (Standard Program)
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Figure S10: Percent of interns sleeping by time of day. Standard program interns received on
average 0.61 hours more sleep per 24 hours on night shift rotations compared to day shift

rotations.
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