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Abstract

Background The Accreditation Council for Graduate
Medical Education Resident-Fellow Survey measurement of
compliance with duty hours uses remote retrospective
resident report, the accuracy of which has not been studied.
We investigated residents’ remote recall of 16-hour call-shift
compliance and workload characteristics at 1 institution.

Methods We sent daily surveys to second- and third-
year internal medicine residents immediately after call
shifts from July 2011 to June 2012 to assess compliance
with 16-hour shift length and workload characteristics.
In June 2012, we sent a survey with identical items to
assess residents’ retrospective perceptions of their call-
shift compliance and workload characteristics over the
preceding year. We used linear models to compare on-
call data to residents’ retrospective data.

Results We received a survey response from residents
after 497 of 648 call-shifts (77% response). The end-of-
year perceptions survey was completed by 87 of 95

residents (92%). Compared with on-call data, the
recollections of 5 (6%) residents were accurate; however,
48 (56%) underestimated and 33 (38%) overestimated
compliance with the 16-hour shift length requirement.
The average magnitude of under- and overestimation
was 18% (95% confidence interval = 13—-23). Using a
greater than 10% absolute difference to define under-
and overestimation, 39 (45%) respondents were found
to be accurate, 27 (31%) underestimated compliance,
and 20 (23%) overestimated compliance. Residents
overestimated census size, long call admissions, and
admissions after 5 pm.

Conclusions Internal medicine residents’ remote
retrospective reporting of compliance with the 16-hour
limit on continuous duty and workload characteristics
was inaccurate compared with their immediate recall
and included errors of underestimation and
overestimation.

Editor’s Note: The online version of this article contains
the survey instrument used in this study.
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Introduction

The Accreditation Council for Graduate Medical Educa-
tion (ACGME) implemented duty hour standards to better
balance “the needs of patient care, resident well-being, and

991

education.”'* After implementation of the standards in
2003 and revision in 2011, numerous studies have
evaluated their impact on patient safety, education, and
fatigue, all resulting in systematic changes to achieve
compliance based on survey data.*!

Most evaluations of compliance rely on resident
retrospective self-reports, and the accuracy of such reports
has been questioned.*'>'* The ACGME administers the
Resident-Fellow Survey once per year between January and
June; it requires residents to retrospectively answer
questions on shift-length compliance and workload char-
acteristics.'* Although several studies investigated the
accuracy of resident self-report immediately after
shifts,*!>1315 to our knowledge no studies have evaluated
the accuracy of resident recall of their duty hour

compliance over a longer period, similar to that of the
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ACGME survey. In this study, we examined the accuracy of
residents’ remote perceptions of shift-length compliance
and workload characteristics.

Methods

Study Design

From July 2011 to June 2012, the Beth Israel Deaconess
Internal Medicine Residency Program e-mailed a call-shift
survey to second- and third-year general internal medicine
residents after each 16-hour call shift (2 residents per day);
the survey contained questions about hospital departure time
and workload characteristics. In June 2012, the program e-
mailed a survey to the same residents assessing perceptions of
their 16-hour call shifts during the preceding year. Matched
comparisons were performed between the on-call data and
residents’ retrospective perceptions of call shifts.

Call-Shift Survey

The call-shift survey, which had been used in a previous study,
assessed team members’ hospital departure time (departures
beyond 11 pm indicated shifts exceeding 16 hours) and
workload characteristics (number of patients on morning
census, admissions accepted from night float, admissions
accepted during the call shift, admissions accepted after 5 pm).'°

Resident Perceptions Survey

We developed a retrospective survey to assess whether
residents’ remote retrospective perceptions of call shifts
matched data about on-call activities (provided as online
supplemental material). Residents estimated the percentage
of time their team signed out by 11 pm during call shifts. We
pilot tested and managed this survey through SurveyMon-
key (www.surveymonkey.com). The Institutional Review
Board approved the project.

Data Analysis

We compared call-shift characteristics to residents’ retro-
spective perceptions of shift-length compliance and
workload characteristics, excluding residents without data
for either the call-shift survey (n = 1) or the perceptions
survey (n = 8). We compared the percentage of time each
resident’s team signed out by 11 pMm to the resident’s
retrospective perception of that percentage and calculated
the difference between the 2 numbers. We defined
underestimation as a negative value for the difference
between the perceived and actual percentage of time each
resident’s team signed out by 11 pm; we defined
overestimation as a positive value for this difference. Using
these definitions, we reported the percentage of residents
who under- and overestimated their time and determined
the average degree of under- and overestimation using
general linear models, weighted by the number of call-shift

What was known

The Accreditation Council for Graduate Medical Education resident
survey asks residents to retrospectively report on duty hour compliance.
What is new

Retrospective reporting of interns’ compliance with the 16-hour limit on
continuous duty was inaccurate when compared with recall
immediately after the end of the continuous duty period.
Limitations

Single institution study reduces generalizability; nonanomymity of
respondents may introduce social desirability bias.

Bottom line

Residents’ retrospective reporting of compliance with continuous duty
hours may overestimate or underestimate the incidence of violations.

surveys per subject, where the resident was the unit of
analysis. To estimate the rate of more extreme degrees of
under- and overestimation, we recalculated the percentage
of under- and overestimation using a more stringent
definition, which required a greater than 10% absolute
difference between the perceived and actual percentages
before classifying the estimation as inaccurate.

To estimate the subject-specific differences between
call-shift workload characteristics and retrospective per-
ception of these characteristics, we used linear mixed-
effects models of the subject-specific differences with an
autoregressive correlation structure to account for within-
subject correlation arising from multiple call-shift surveys
per resident. We used the call shift as the unit of analysis
for these workload characteristic comparisons. The data
were analyzed using SAS version 9.2 (SAS Institute Inc,
Cary, NC) and Stata/IC-8 (StataCorp LP, College Park,
TX).

Results

Call-Shift Data

We received a survey response from residents after 497 of
648 call shifts during the study period (77% response), and
in 77 responses (15%), at least 1 team member had an
extended shift (departure after 11 pm). See TABLE 1 for
call-shift workload characteristics.

Residents’ Perceptions of Call Shifts

The end-of-year perceptions survey was completed by 87 of
95 residents (92% response). After excluding 1 resident
with no call-shift data, the results indicated that 48 (56 %)
residents underestimated, 33 (38%) overestimated, and 5
(6%) were accurate in their estimation of the percentage of
call shifts in which their team signed out by 11 pm. When
using the more stringent definition of under- and
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TABLE 1 CHARACTERISTICS OF MEDICAL CALL SHIFTS
DURING THE 2011-2012 YeAR (N = 497)
Variable Measure
Mean (SD) No. of patients on morning census 5.6 (2.3)
Mean (SD) No. of short call admissions 22 (1.9)
Mean (SD) No. of long call admissions 53 (23)
Mean (SD) No. of admissions after 5 pw 2.9 (17)
No. (%) of team out by 11 pm 420 (85)

overestimation, wherein we required a greater than 10%
absolute difference between the estimated and actual
percentages to classify an estimate as inaccurate in either
direction, we found that 27 (31%) underestimated, 20
(23%) overestimated, and 39 (45%) were accurate in their
estimation. The residents who underestimated, on average,
estimated that they signed out by 11 pm 77% of the time
compared with 95% of the time based on call-shift data,
for an average underestimation of 18% (95% confidence
interval [CI] = 13-23). The residents who overestimated,
on average, estimated that they signed out by 11 rm 85% of
the time compared with 67% of the time based on call-shift
data, for an average overestimation of 18% (95% CI = 13-
23). Compared with on-call data, residents’ recall overes-
timated the average number of patients on a census before
an admitting day, admissions accepted during the call shift,
and admissions accepted after 5 PM (TABLE 2).

Discussion

Residents’ remote recall of 16-hour call-shift compliance
and characteristics was not congruent with data obtained
from actual shifts. Whether using a more or less stringent
definition of accuracy, most residents either under- or
overestimated compliance with shift length, and less than
50% were accurate in their recall. Additionally, residents
overestimated the number of patients on the morning
census, admissions accepted during the call shift, and

admissions accepted after 5 pm. Our results raise questions
about the accuracy of remote retrospective reporting of
duty hour compliance and workload characteristics.

Several studies have investigated the accuracy of
resident self-report of duty hours compared with more
objective standards, including electronic time-card swipes,
electronic health record activity, electronic parking garage
swipes, and daily resident surveys, all with mixed results;
some suggest overreporting of duty hour violations when
reported remotely.*'>!315 None of these studies assessed
recall of shifts at a time more remote than 2 weeks. We
believe our study design represents a pragmatic investigation
into the accuracy (or inaccuracy) of residents’ remote recall in
a manner similar to the ACGME method. In addition to the
obvious regulatory and financial consequences of duty hour
violations, workload assessment by residents contributes
significantly to the annual program review performed by
educators and informs decisions about staffing models and
admitting structure change. Program directors and adminis-
trators will need to consider the potential inaccuracy of their
workload information when making such changes.

Our residents overestimated the number of patients on
their morning census, admissions accepted during call shifts,
and admissions accepted after 5 pm. To our knowledge, no
studies have specifically investigated the accuracy of resident
perceptions of such workload characteristics. Although these
were only small overestimations, ranging from an absolute
difference of 0.4 to 1.3 patients, given the low overall
numbers of admissions, these differences represent a
nontrivial proportion of overall admissions. Although the
practical implications of these findings in our program are
uncertain given that our overall census and admission
numbers are well below the Residency Review Committee
for Internal Medicine workload standards, these observed
inaccuracies in recall may be more important in a program
where patient numbers approach the maximum allowable
limits. Our findings suggest that questions aimed at assessing
compliance with workload features yield similarly inaccu-
rate responses when asked remotely.

TABLE 2 COMPARISON OF CALL-SHIFT CHARACTERISTICS AND RESIDENTS’ RETROSPECTIVE PERCEPTIONS OF CALL-SHIFT
CHARACTERISTICS
Average Difference Between Perceived and
Variable Actual (95% Confidence Interval) P Value
No. of patients on morning census 0.4 (01-0.6) 01
No. of short call admissions —0.05 (~0.2-011) 60
No. of long call admissions accepted 07 (0.4-1.0) < .oo1
No. of admissions after 5 pw 13 (11-1.5) < .001
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The study has several limitations. First, data were
collected at a single institution and may not be generaliz-
able. Second, because the surveys identified respondents,
the data are prone to social desirability and recall bias. We
specifically chose retrospective survey instrument items that
paralleled call-day survey items to allow for direct, numeric
comparisons. However, because we did not use categorical
responses, such as those used in the ACGME survey (eg, “very

39 ¢C

often,” “often”) or create a scale to translate resident response
values to the ACGME response categories, we cannot
comment directly on the accuracy of residents recall as it
pertains to the ACGME survey. Additionally, although we
used the call-day survey in a prior study, we have not assessed
the construct validity of the instrument. Finally, although our
study suggests inaccuracy of delayed self-report, the accuracy

of immediate self-report has also been questioned.*!*!3:15

Conclusion

Compared with data recorded immediately after 16-hour
call shifts, residents were inaccurate in their remote
estimation of duty hour compliance and overestimated
workload characteristics. Given the importance of accurate
duty hour reporting for targeting changes to admitting
structures, measuring the effect of those changes, and
maintaining accreditation for residency programs, further
work should investigate alternatives to remote recall
surveys for duty hour assessment.
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