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Abstract
Objective: To investigate the long-term effect of flexible duty-hour policies on resident outcomes

Background: The Flexibility in Duty Hour Requirements for Surgical Trainees trial showed no
significant difference in overall resident well-being between flexible and standard duty-hour
policies after 1 year. However, long-term exposure to flexibility could have adverse effects on
duty-hour violations, resident satisfaction, and well-being.

Methods: In 2014, 117 programs were randomized to flexible or standard duty-hour policy.
Residents were surveyed annually following the American Board of Surgery In-Training Exam
(~3750 residents/yr; response rate 99%). Four-year trends within the flexible policy arm were
analyzed using cluster-corrected Chi-squared tests. Differences between study arms were modeled
using multivariable logistic regression.

Results: Over time, there was a trend toward fewer 80-hour work week violations in the flexible
arm (19.8%-17.0%, P= 0.06), and increased satisfaction with flexible duty-hours (91.9%-94.3%,
P < 0.05). Although well-being decreased over time (85.1%-81.5%, P = 0.01), this was seen
globally with no difference between study arms [odds ratio (OR) 0.96 (0.74-1.25)]. Likewise, at
the end of the study period, there was no association between flexible policy and duty-hour
violations [OR 1.25 (0.95-1.61)] or satisfaction with duty hours [OR 0.80 (0.55-1.19)] compared
to standard policy. Residents in flexible duty-hour programs reported significantly fewer lapses in
continuity than standard policy residents, until all programs transitioned to flexibility by 2018.
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The authors report no conflicts of interest.
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Conclusion: Cumulative time under flexible duty-hour policies had no detrimental effects on
duty-hour violations or resident well-being. After multiple years of flexibility, residents continue
to report a high rate of satisfaction and positive effects on continuity of care.

Keywords
duty hour; surgical residency training; well-being

The Flexibility in Duty Hour Requirements for Surgical Trainees (FIRST) trial examined the
impact of flexible duty-hour policies (ie, eliminated restrictions on daily shift hour limits
and time off between shifts) versus standard 2011 duty-hour policies on patient outcomes
and resident well-being. The FIRST Trial demonstrated no significant difference in resident
satisfaction with overall well-being and education between flexible and standard duty-hour
policies after 1 year.1 A follow-up analysis in 2017 demonstrated a decrease in negative
perceptions of flexible duty-hour policies 1 year later.2 In response to these and other
findings, the Accreditation Council for Graduate Medical Education (ACGME) transitioned
all programs to flexible duty-hour policy in July 2017, by waiving limits on individual shift
length while maintaining the 80-hour-per-week limit.3

However, there are concerns that long-term exposure to flexible duty-hour policies may have
cumulative adverse effects on resident duty-hour violations and well-being. Although the
majority of residents using flexible duty-hours reported doing so voluntarily, and generally
for the purposes of educational opportunities or to minimize lapses in patient care, it is
possible that over time resident duty-hour violations have increased and resident satisfaction
decreased.® In addition, during the FIRST Trial, residents in flexible duty-hour programs
were more likely to report negative effects on time for family/friends, rest, and
extracurricular activities.! It is unknown whether these effects are potentially worsened with
increasing time under flexibility.

To address these concerns, we conducted a 4-year follow-up analysis of the FIRST Trial
examining longitudinal effects of flexible duty-hour policies on resident outcomes. Our
objectives were (1) to investigate the effect of multiple years of flexible duty-hour policies
on duty-hour violations, resident satisfaction, continuity of care, and perceived negative
effects on well-being, and (2) to evaluate how these outcomes differed between flexible and
standard duty-hour policy groups over time.

METHODS

In 2014, 117 general surgery residency programs were recruited and randomized to either
standard duty-hour policies (n = 59) or flexible duty-hour policies (n = 58) as part of the
FIRST Trial. Programs in the flexible duty-hour arm were required to adhere to the 80-hour
work week limit (averaged over 4 weeks), but were not required to adhere to limits on
maximum shift lengths and time off between shifts. After the trial concluded, programs were
granted waivers from the ACGME to continue their assigned study conditions. This
continued until ACGME national policy changed in 2017 to accommodate flexible duty-
hour regulations, which resulted in all programs transitioning to less restrictive duty-hour
policies similar to the flexible duty-hour arm of the FIRST Trial. The design of the
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prospective, cluster-randomized FIRST trial has previously been described in more detail. 17
The trial was designated as non-human subjects research by the Northwestern University
IRB.8

Resident outcomes for the FIRST Trial were collected in collaboration with the American
Board of Surgery, as part of a survey administered to all general surgery residents nationally
immediately following the American Board of Surgery In-Training Examination. Although
the survey was administered to all residents, we included only self-reported clinically-active
residents in this study as this is the cohort for whom duty-hour regulations are most relevant.
This survey was developed by a multidisciplinary team and underwent iterative testing and
revision by the team, with cognitive interviews and multiple rounds of pilot testing by
residents from multiple institutions.1:”

When evaluating outcomes in the standard policy arm, it is important to keep in mind the
change in ACGME policy that transitioned these programs to more flexible duty-hour
policies in 2017. Therefore, the longitudinal analysis of outcomes in this arm can be divided
into the standard policy period (2015-2017) and the post-transition period (2018).

Duty-hour Violations

A primary outcome for this analysis was frequency of violation of the 80-hour work week
regulation. We focused specifically on violations of the 80-hour rule, as opposed to other
duty-hour violations, as this was applicable to both the standard and flexible duty-hour
groups. Although residents were asked about violations of the 80-hour rule in 2016, 2017,
and 2018, a new wording of the question was introduced in 2017. Given this change in 2017,
we are unable to directly compare duty-hour violations from 2016 to 2018.

In 2016 and 2017, residents were asked, “During your most recent typical month on a
general surgery rotation, approximately how many times did you exceed more than 80 hours
in a week?” As in previous studies, the frequency of reported duty-hour violations was
dichotomized to more than 2 times per month versus 2 or fewer times per month for this
question, given that ACGME regulations average hours over a 4-week period.® This question
was used to assess changes in the frequency of violation within each study arm over time,
and differences between study arms, before the change in ACGME duty-hour requirements.

In 2017 and 2018, residents were asked “Overall, how many months have you violated the
80-hour duty-hour limit during this academic year?”” This outcome was dichotomized to 0 or
1 month versus more than 1 month. These responses were used to compare frequency of
duty-hour violations between the flexible and standard policy arms before the change in
2017, and afterward in 2018, and examine the continued effect of flexibility on duty-hour
violations within the flexible policy arm.

Resident Satisfaction

Resident-reported satisfaction with various aspects of training was collected each year. This
included satisfaction with overall well-being, program duty-hour regulations, continuity of
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care, patient safety, work hours and scheduling, hand-offs, overall resident education, time
for rest, decision to become a surgeon, and job satisfaction. Residents responded using a 5-
point Likert scale (very dissatisfied, dissatisfied, neutral, satisfied, or very satisfied). This
scale was dichotomized to dissatisfied (dissatisfied or very dissatisfied) or satisfied (neutral,
satisfied, very satisfied) for analysis.

Continuity of Care

Residents were also asked how often in the past month they had experienced a lapse in their
education or clinical continuity of care. These specific instances included leaving/missing a
conference, handing off an active patient care issue, handing off care of a critically ill
patient, leaving during an operation, missing an operation, returning to the hospital after
leaving to operate on a patient, and returning to the hospital after leaving to provide other
patient care. Response options for these items were either 0 times, 1-2 times, 3-5 times, or
>5 times. These were dichotomized to 0 times or at least 1 time for analysis.

Perceived Negative Effects on Professional and Personal Factors

The final group of questions elicited resident’s perceptions of whether their program’s duty-
hour regulations had a positive, neutral, or negative effect on various personal and
professional factors. These included how duty-hours affected time for family/friends, time
for hobbies, resident’s health, how well-rested residents felt, ability to attend educational
conferences, availability for cases, and resident morale. Responses were dichotomized to
either negative effect or neutral/positive effects. Of note, the wording of these questions was
changed in the 2018 survey to “satisfaction with” instead of “effects of” these factors.
Therefore, the responses are not directly comparable, and only 2015-2017 responses were
used to assess these outcomes.

Statistical Analysis

Frequency of duty-hour violations was analyzed both between study arms and over time
within each study arm. These bivariate analyses were done using Rao-Scott design-corrected
Chi-square tests for survey data, with responses clustered by residency program.? This
methodology allowed adjustment for clustering of responses within a residency program to
account for nonindependence of residents within a program. Satisfaction, continuity, and
perception outcomes were analyzed within the flexible arm over the 4-year period using the
same methodology.

In the multivariable analyses, the association between duty-hour policy arm and each of the
outcomes was modeled using multivariable logistic regression with robust clustered standard
errors. A model was constructed for each of the dichotomous outcomes described above,
with study arm designation and survey year as the primary predictors of interest. Models
were adjusted for covariates including program type (academic, community, or military),
geographic region (Northeast, Southeast, Midwest, Southwest, or West), resident sex, and
postgraduate year (PGY) level (1-5).

To assess whether study arm had different effects on outcomes over time, we included
interaction terms between study arm and survey year. We then used linear combinations of
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the coefficients to isolate the individual effect of duty-hour arm designation at each year.
This difference-in-differences analysis was performed to test the independent effect of being
in the flexible duty-hour arm every year, whereas adjusting for secular trends. Analyses were
performed using SAS version 9.4 and STATA version 13.1 with a significance level of P<
0.05 for all analyses.

In 2015, 3767 residents from 117 programs participating in the FIRST trial responded to the
survey. Similarly, there were 3807 respondents in 2016, 3789 in 2017, and 3741 in 2018.
Survey response rates were consistently high across the 4-year period (98.5%, 99.2%,
99.3%, and 99.3%, respectively). About 49% of respondents were from flexible duty-hour
programs every year. Distributions of resident sex, geographic region, program type, and
PGY-level were similar across study years (Table 1).

Duty-hour Violations

Within the flexible arm, there was a trend toward fewer 80-hour work week violations
reported from 2016 to 2017 (Table 2, 19.8%-17.0%, £ = 0.06). Similarly, from 2017 to
2018, responses to the updated question showed a nonsignificant decrease in violations
(26.5% in 2017 to 24.7% in 2018, P=0.21). Although the rate of residents reporting
working >80 hours in more than 2 weeks was higher in the flexible arm than in the standard
arm in 2016 (19.8% vs 16.1%, P = 0.03), there was no difference between the 2 arms in
2017 and 2018 (Table 2). Specifically, 17.0% of flexible policy residents and 14.5% of
standard policy residents reported working >80 hours more than 2 weeks of the last month in
2017 (P=0.15). When asked how many months they had violated the 80-hour work week
rule, 26.5% of flexible-policy residents and 23.3% of standard-policy residents reported a
violation in more than 1 month in 2017 (£ = 0.21). This difference decreased in 2018, to
24.7% of flexible policy residents and 24.4% of standard policy residents in 2018 (= 0.91).

Resident Satisfaction

Resident satisfaction under flexible policy was consistently high across most outcomes, with
no significant decline in satisfaction over the 4-year span (Fig. 1; also see table in
Supplemental Digital Content 1, http://links.lww.com/SLA/B998). Resident satisfaction with
their program’s flexible duty-hour regulations showed a small but significant increase over
time (from 91.9% in 2015 to 94.3% in 2018, £< 0.05). In addition, the proportion of
residents reporting satisfaction with their job grew from 87.3% in 2015 to 93.2% in 2018 (P
< 0.01), as did satisfaction with the decision to become a surgeon (90.8% in 2015 to 94.0%
in 2018, £< 0.01). The percent of residents reporting satisfaction with overall well-being
was the only outcome that declined, from 85.1% in 2015 to 81.5% in 2018 (£ = 0.01), but
this also declined in the standard-policy arm (88.0%—-77.9%, £< 0.01).

Throughout the standard policy period (2015-2017), flexible policy residents had
significantly higher satisfaction with continuity of care [Table 3; odds ratio (OR) 2.09 (1.42—
3.06), £<0.01in 2017] and handoffs [OR 1.76 (1.36-2.28), A< 0.01 in 2017] compared to
standard policy residents. Satisfaction with overall well-being was no different between the
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2 arms in the standard policy period, but significantly higher in the flexible arm in the post-
transition period [OR 1.36 (1.09-1.71), A= 0.01].

Continuity of Care

Residents in the flexible policy arm reported low rates of lapses in continuity of care at
baseline in 2015 (Fig. 1, also see table in Supplemental Digital Content 1, http://
links.lww.com/SLA/B998). These rates remained low across the study years, and in many
instances decreased. There were no differences in the proportion of flexible policy residents
reporting leaving during an operation (7.0% in 2015 vs 6.4% in 2018, 2= 0.60) or missing a
conference (13.3% in 2015 vs 15.4% in 2018, £=0.22). From 2015 to 2018, flexible policy
residents reported significantly fewer instances of handing off active patient care (32.0%—
28.5%, P<0.01), handing off critically ill patients (24.6%—-21.7%, P< 0.01), and missing an
operation (29.9%-23.6%, P < 0.01). However, there were large decreases in the frequencies
of residents returning to the hospital to operate on a patient (45.5%-29.5%, £< 0.01) and
returning to the hospital to provide other patient care (50.4%-33.4%, P< 0.01).

At baseline in 2015, flexible policy residents had a significantly lower likelihood of missing
conference [OR 0.51 (0.39-0.65), A< 0.01], handing off active patient care [OR 0.51 (0.42—
0.61), £<0.01], handing off critical patients [OR 0.59 (0.48-0.72), P< 0.01], leaving an
operation [OR 0.47 (0.32-0.68), A< 0.01], and missing an operation [OR 0.56 (0.44-0.70),
P<0.01] compared to standard policy residents. These differences persisted throughout the
standard policy period (2015-2017) until the standard arm transitioned to flexible duty-
hours (Fig. 2; also see table in Supplemental Digital Content 2, http://links.lww.com/SLA/
C3). Post-transition, the rates of lapses in continuity converged, with the standard policy arm
now having almost identical rates with the flexible arm with no significant difference in any
of the measured continuity outcomes in 2018.

Perceived Negative Effects

In the FIRST trial, about 25% of residents under flexible duty-hour policy reported that
duty-hour policies had negative effects on personal factors such as feeling well-rested and
time for family. However, after 2 additional years under flexibility, there were significant
decreases in perceived negative effects of duty-hours on residents’ health (18.3%-12.0%, P
< 0.01), time for family and friends (24.8%-14.0%, P< 0.01), time for hobbies (25.7%—
14.5%, P< 0.01), feeling well-rested (26.4%-14.4%, £ < 0.01), and resident morale
(16.5%-11.4%, P< 0.01) (Fig. 3; also see table in Supplemental Digital Content 1, http://
links.lww.com/SLA/B998). Perceived negative effects on educational and training factors,
whereas low, did increase somewhat over the study period. More residents reported negative
effects on availability for elective cases (14.8%-19.2%, P < 0.01) and availability for urgent
cases (14.9%-19.2%, P< 0.01), whereas there was no change in residents reporting negative
effects on educational conference attendance (12.3%-10.0%, £ = 0.09).

Although perceived negative effects of duty-hour policies on personal factors were higher
among flexible policy residents compared to standard policy residents, this difference
decreased over time (Fig. 3). This can be seen, for example, in the association between
flexible policy and perceived negative effects on health from 2015 [OR 2.99 (2.24-3.97), P<
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0.01] to 2017 [OR 1.34 (1.02-1.76), P= 0.04]. There were similar trends in time for family
and friends, time for hobbies, and feeling well-rested (Table 3). Negative effects on resident
morale did not differ between flexible and standard policy residents throughout the study
period [OR 0.84 (0.63-1.13), A= 0.25 in 2017]. Being in the flexible policy arm was
consistently associated with fewer perceived negative effects on conference attendance [OR
0.53 (0.40-0.69), £< 0.01] and availability for urgent [OR 0.47 (0.39-0.57), < 0.01] and
elective cases [OR 0.59 (0.48-0.74), £< 0.01] compared to the standard arm.

DISCUSSION

Although the FIRST Trial demonstrated that flexible duty-hour policies did not lead to
worse patient or resident outcomes after 1 year, it was important to investigate the long-term
effects of flexible policies on surgical residents, as cumulative time under flexibility could
have a cumulative impact on residents. In this 4-year follow-up analysis of the FIRST Trial,
we found no evidence of increased duty-hour violations, decreased satisfaction, or decreased
well-being attributable to flexible duty hours among surgical residents over time.
Furthermore, we found that the benefits of flexibility when compared to standard policy
persisted, whereas most of the negative effects of flexibility diminished over time.

Our group previously reported that residents in the flexible policy group used flexibility to
work longer shifts selectively to benefit patient care or resident training; however, the
flexible group also more frequently reported working greater than 80 hours per week.® In
our current study, we demonstrate that violations of the 80-hour rule in the flexible-policy
group decreased over time. This may be due to residents and programs adapting to and
managing flexibility differently over time. Furthermore, we found that these rates did not
differ between the standard and flexible group in 2017 and 2018. This is especially notable
given the transition of standard policy programs to flexibility in 2017, a change that did not
result in more frequent duty-hour violations in 2018. In any case, we found no evidence that
multiple years under flexibility led to widespread violations of the 80-hour work week
requirement.

It was previously shown that residents had a high rate of satisfaction with flexible duty-
hours, and that the majority of surgical residents would choose a program with flexible duty-
hours if given the choice.1% We found that resident satisfaction with flexible duty hours
further increased with longer time under flexibility, to a peak of 94.3% being satisfied with
flexibility in 2018. In addition, there was no significant decrease in satisfaction with duty-
hour regulations in the standard policy group after those programs transitioned to flexibility
in 2017. Satisfaction with patient safety and continuity of care were higher among flexible
policy residents in 2015-2017, with the standard policy group achieving similar rates of
satisfaction post-transition as expected.

One concerning finding was the decrease in resident satisfaction with overall well-being and
time for rest. Importantly, this decrease from 2015 to 2018 was seen in all residents
regardless of their program’s duty-hour regulations, flexible or standard policy. Therefore,
this is unlikely to be related to duty-hour policy and may be a reflection of other factors
influencing well-being during this time period. Indeed, there has been a significant focus on
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physician and resident wellness in the past several years, especially in the field of general
surgery.11-13 Thus, the increasing rates may be due to increased awareness and recognition
of these important problems, an actual worsening in well-being, or some combination of
these and other unmeasured factors. These findings were the impetus for a deeper
investigation of surgical resident well-being!4 and led to the development of the SECOND
trial assessing tools to improve program culture and enhance resident well-being
(NCT03739723). When comparing these outcomes in 2018, the standard policy residents
reported lower satisfaction after transitioning to flexibility than flexible policy residents.
This is in contrast to other satisfaction and continuity outcomes, which were almost identical
in 2018. This may indicate an initial adjustment period after transitioning to flexibility, or
that the benefits of flexibility differ between the group that started with flexibility compared
to those who transitioned later.

One of the most notable benefits of flexibility identified in the FIRST Trial emphasized by
resident trainees was the improvement in patient care and continuity.>:15 We found these
results to be durable over time, with flexible policy residents consistently reporting lower
rates of lapses in continuity of care. This is important from a patient care perspective, as it
minimizes the hand-offs and transitions of care where medical errors can occur.16:17 It is
also essential from a training standpoint, as flexible policy residents were significantly less
likely to miss valuable educational time engaged in patient care, operating, or attending
conferences. Fortunately, we found that after the change in ACGME policy in 2017,
programs previously randomized to standard policy had continuity of care rates equivalent to
those of the flexible group in 2018. Before this, many of the outcomes in the standard arm
show a trend of slowly approaching the flexible arm in 2016-2017. Although reasons for
this are unclear, it may represent a “cross-over” effect, with some residents or programs in
the standard arm adopting some of the features of the flexible policy in the years after the
FIRST trial, but before the ACGME change.

In general, residents perceived negative effects on educational and training factors associated
with standard policy, whereas negative effects on personal factors were more associated with
flexible policy. Surgical trainees previously identified the negative impact of flexible duty-
hour policy on perceived personal health, and this was particularly concerning.® However,
we found that these effects decreased over time, with perceived personal health approaching
the same level as standard policy residents by 2017. Similarly, negative effects on other
personal factors, including time for family and feeling well-rested, decreased significantly
over time among flexible residents by 10%-12%. On the other hand, the negative effects on
training factors such as availability for cases and conference attendance were persistently
worse throughout for the standard policy group compared to flexible policy.

Our study has certain limitations given its data source and study design. In this analysis,
resident survey responses were collected from the same 117 programs annually. However,
responses were de-identified and therefore individual resident responses could not be tracked
over time, thus limiting our ability to estimate the effects of cumulative exposure to flexible
duty-hour policy for individual residents. This precluded our ability to perform a true
longitudinal, repeated-measures analysis, which would require linking a resident’s responses
over repeated surveys. Another limitation is the change in survey question wording over time
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regarding duty-hour violations, changes that were made to address different objectives at
each point in time. This is notable due to the change in the time frame (past month up to
2017 vs past year in 2018), and in the explicit inclusion of the word “violation” in the
second question and not the first. As such, we were unable to assess changes in the
frequency of 80-hour violations over the entire 4-year span; however, inclusion of both
questions in 2017 allows us to compare between study arms after 4 years of flexibility.

CONCLUSIONS

Our study demonstrates that cumulative time under flexible duty hours appeared to have no
detrimental effects on duty-hour violations or resident satisfaction with well-being. After
multiple years of flexibility, residents continue to report a high rate of satisfaction with duty-
hour policies and other aspects of training. The positive effects of flexibility on continuity of
care are robust and durable over time, with an immediate improvement in programs
transitioning from standard to flexible policy. Perceived negative effects, on the other hand,
seem to diminish with increasing time under flexibility. We did; however, identify a decrease
in resident perceived well-being regardless of duty-hour policy, which should continue to be
a target for further work to improve the training environment of general surgery residency.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.
Resident satisfaction outcomes by duty-hour policy arm, by year. Percent of residents

reporting satisfaction (very satisfied/satisfied/neutral vs dissatisfied/very dissatisfied) with
each of the outcomes. Number of responses differ by year and survey question. In the
standard duty-hour policy arm: N = 1888 in 2015, N = 1890 in 2016, N = 1949 in 2017, and
N =1903 in 2018. In the flexible duty-hour policy arm: N = 1782 in 2015, N = 1784 in
2016, N = 1838 in 2017, and N = 1834 in 2018.
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Continuity outcomes by duty-hour policy arm, by year. Number of responses differ by year
and survey question. In the standard duty-hour policy arm: N = 1944 in 2015, N = 1959 in
2016, N = 1949 in 2017, and N = 1904 in 2018. In the flexible duty-hour policy arm: N =
1821 in 2015, N = 1847 in 2016, N = 1838 in 2017, and N = 1836 in 2018.
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FIGURE 3.

Perceived negative effects of duty-hour policies by duty-hour policy arm, by year. Percent of
residents reporting a negative effect of duty-hours (negative effect vs neutral/positive effect)
on each of the outcomes. Number of responses differ by year and survey question. In the
standard duty-hour policy arm: N = 1892 in 2015, N = 1885 in 2016, and N = 1949 in 2017.
In the flexible duty-hour policy arm: N = 1783 in 2015, N = 1780 in 2016, and N = 1838 in

2017.
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