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OBJECTIVE: To describe the views of residency program directors
regarding the effect of the 2010 duty hour recommendations on
the 6 core competencies of graduate medical education.

METHODS: US residency program directors in internal medicine,
pediatrics, and general surgery were e-mailed a survey from July
8 through July 20, 2010, after the 2010 Accreditation Council for
Graduate Medical Education (ACGME) duty hour recommendations
were published. Directors were asked to rate the implications of
the new recommendations for the 6 ACGME core competencies as
well as for continuity of inpatient care and resident fatigue.

RESULTS: Of 719 eligible program directors, 464 (65%) respond-
ed. Most program directors believe that the new ACGME recom-
mendations will decrease residents’ continuity with hospitalized
patients (404/464 [87%]) and will not change (303/464 [65%])
or will increase (26/464 [6%]) resident fatigue. Additionally, most
program directors (249-363/464 [53%-78%]) believe that the
new duty hour restrictions will decrease residents’ ability to de-
velop competency in 5 of the 6 core areas. Surgery directors were
more likely than internal medicine directors to believe that the
ACGME recommendations will decrease residents’ competency in
patient care (odds ratio [OR], 3.9; 95% confidence interval [CI],
2.5-6.3), medical knowledge (OR, 1.9; 95% Cl, 1.2-3.2), practice-
based learning and improvement (OR, 2.7; 95% Cl, 1.7-4.4), inter-
personal and communication skills (OR, 1.9; 95% Cl, 1.2-3.0), and
professionalism (OR, 2.5; 95% Cl, 1.5-4.0).

CONCLUSION: Residency program directors’ reactions to ACGME
duty hour recommendations demonstrate a marked degree of con-
cern about educating a competent generation of future physicians
in the face of increasing duty hour standards and regulation.
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ACGME = Accreditation Council for Graduate Medical Education; Cl =
confidence interval; IOM = Institute of Medicine; OR = odds ratio; PGY =
postgraduate year

mid intense debate regarding the effect of duty hour

limitations for resident physicians on patient safety!'?
and on residents’ education,® well-being,*® and profes-
sional identity,” the Accreditation Council for Graduate
Medical Education (ACGME) is planning to implement
substantial changes to resident duty hours.® The new rec-
ommendations, which include increased supervision, 16-
hour shift maximum for postgraduate year (PGY) 1 resi-
dents, and recommended strategic napping, have been met
with differing levels of agreement based on specialty and
size and type of program.” The ACGME solicited public
comment from the graduate medical education community

and based on that input would consider further modifica-
tions to the recommendations. '

The current debate over resident duty hours and resident
fatigue can be traced to the untimely death of Libby Zion in
1984, which prompted the State of New York to pass legisla-
tion regulating resident working conditions.'"* In 2003, the
ACGME issued the first duty hour regulations'*; however, ap-
proximately 5 years later the Institute of

Medicine (IOM) called for further modi- | For editorial

fications to resident duty hours.!” The | comment,

new 2010 recommendations reflect on- | S€€ Pages 176
and 179

going efforts by the ACGME to address
the concerns raised by the IOM and others regarding the effect
of resident fatigue on patient safety as well as the quality of the
overall graduate medical education experience.'¢'8

Around the same time that the ACGME was developing
initial duty hour restrictions, it sought to describe the multi-
dimensional nature of a competent physician. The ACGME
ultimately selected 6 core competencies—patient care,
medical knowledge, practice-based learning and improve-
ment, interpersonal and communication skills, profession-
alism, and systems-based practice—that were believed to
reflect “elements of medical practice common across spe-
cialties.”!” However, since the adoption of the core com-
petencies by the ACGME and several medical boards dur-
ing the past 10 years, concerns have arisen regarding both
specialty-specific competency needs and the challenge of
how to accurately measure the core competencies.'*!
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DUTY HOUR RECOMMENDATIONS AND ACGME CORE COMPETENCIES

In this article, we describe the perspectives of residency
program directors regarding the potential implications of
the 2010 duty hour recommendations for meeting the 6
core competencies of graduate medical education as well
as for affecting patient safety as potentially impacted by
discontinuity of inpatient care and by resident fatigue.

METHODS

The study’s methods have been published.” From July
8 through July 20, 2010, 1 month after the ACGME re-
leased its duty hour recommendations,® we sent a con-
fidential Web-based survey to all publicly available
e-mails for all US pediatrics, internal medicine, and gen-
eral surgery program directors using REDCap (Research
Electronic Data Capture) Survey (Nashville, TN) distrib-
uted by Mayo Clinic in Rochester, MN.?> We identified
e-mail addresses from the American Medical Associa-
tion FREIDA list of accredited programs, the ACGME
list of accredited programs, and specific program Web
sites. This study was approved by the Mayo Clinic Insti-
tutional Review Board.

SURVEY INSTRUMENT

As part of a larger self-administered survey on the pro-
posed duty hour changes, program directors completed 8
items on how they believe the new duty hour requirements
will affect various aspects of graduate medical education,
including the 6 core competencies, continuity of care, and
resident fatigue. Content validity of the instrument items is
supported by the iterative development of items using spe-
cific language taken from the ACGME proposed recom-
mendations and the ACGME General Competency Stan-
dards document,” with minor modifications as needed.
The survey items were reviewed and modified by individu-
als with content expertise in duty hours, graduate medical
education, and survey development.

The specific duty hour changes in the new ACGME
regulations® that respondents were asked to consider were
as follows: PGY-1 residents must have direct supervision
from a physician physically present with the resident or
the supervising physician must be on site and available to
provide direct supervision; learning objectives must not be
compromised by excessive nonphysician service obliga-
tions; maximum duty hours of 80 per week, averaged over
4 weeks; duty period for PGY-1 residents must not exceed
16 hours; PGY-2 and higher: in-hospital on-call frequency
every third night, no averaging; residents should have 10
hours off between duty shifts and must have 8 hours free
of duty between duty periods; residents must not be sched-
uled for more than 6 consecutive nights of night duty; 24
hours off per 7-day period, when averaged over 4 weeks;

PGY-1 residents must not be permitted to moonlight; duty
hour exceptions to 88 hours per week averaged are permis-
sible for select programs with a sound educational ratio-
nale; and time spent on being on call at home by residents
must count toward the 80-hour maximum weekly limit.

First, we asked participants to rate how the duty hour
changes would likely affect the 6 following areas, repre-
sentative of the 6 ACGME core competencies: “quality and
safety of patient care” (patient care); “educational experi-
ence” (medical knowledge); “investigation and self-eval-
uation of own patient care” (practice-based learning and
improvement); ‘“effective communication with patients,
families, and other health care professionals” (interperson-
al and communication skills); “responsiveness to patient
needs that supersedes self-interest” (professionalism); and
“coordination of patient care” (systems-based practice).

Second, we asked program directors to rate how the
changes would likely affect “continuity with hospitalized
patients” and “resident fatigue.” Program directors’ beliefs
regarding the implications of the new duty hour regulations
on all 8 items previously described were measured using
5-point scales (strongly increase, moderately increase, no
change, moderately decrease, or strongly decrease). To en-
courage participation, nonresponders were contacted with
up to 3 electronic mailings.

We also asked respondents questions regarding their
demographic characteristics, clinical specialty (medicine,
pediatrics, surgery), academic rank (instructor, assistant
professor, associate professor, professor, other), years as
program director (0-5, 6-10, 11-15, 16-20, and >20 years),
average number of hours per week of direct teaching or
supervision of residents (0-5, 6-10, 11-15, 16-20, and >20
hours), and self-reported program type (large university-
based, small university-based, large community-based,
small community-based, university-affiliated community
hospital, military, and other).

STATISTICAL ANALYSES

Survey items were summarized with frequencies and per-
centages. Response rates were compared among the 3 spe-
cialty groups with a Pearson y? test. Each of the responses
to the survey items of interest was dichotomized as “de-
crease” (moderately or strongly decrease) vs “no change/
increase” (no change or moderately or strongly increase).
Logistic regression models were used to compare these
responses between groups. The first set of models (unad-
justed) included the predictors one at a time. The second
set of models included each predictor along with age, sex,
and geographic region as adjustment variables. Each set
of models was summarized with odds ratios (ORs) and
95% confidence intervals (Cls). Two-sided P<.05 was
considered statistically significant. No adjustments for
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multiple comparisons were made, and all analyses were
unweighted. All analyses were performed using SAS ver-
sion 9.1 (SAS Institute, Cary, NC).

RESULTS

ProGRAM DIRECTOR CHARACTERISTICS

Of the 823 total programs in medicine, pediatrics, and sur-
gery in the United States,* we successfully identified pub-
licly available e-mail addresses for 742 program direc-
tors. Of the 742 potential respondents, 23 (3%) could not
be contacted because of nonfunctional e-mail addresses.
Of the remaining 719 eligible participants, 464 returned
completed surveys within 3 weeks, for a response rate of
65%. The characteristics of the respondents are shown
in Table 1. Response rates did not differ significantly
among specialties: medicine, 213 (69%) of 308; pediat-
rics, 127 (67%) of 189; and surgery, 138 (62%) of 222
(x? test, P=.24; pair-wise comparisons: medicine vs pe-
diatrics, P=.65; medicine vs surgery, P=.09; pediatrics
vs surgery, P=.29).

FacuLty Views oF THE ImpLIcATIONS oF NEw Duty Hour
RecoMMENDATIONS FOR CoRE COMPETENCIES

As the Figure shows, most respondents believe that the new
ACGME recommendations will decrease residents’ ability
to achieve continuity with hospitalized patients (404/464
[87%]) and will have no change on (303/464 [65%]) or will
actually increase (26/464 [6%]) resident fatigue.

Regarding the 6 ACGME core competencies, the vast
majority of program directors believe that the new duty
hour regulations will decrease both the coordination of
patient care (363/464 [78%]) and residents’ overall edu-
cational experience (337/464 [73%]). Over half of the
directors reported that there will likely be a decrease
in residents’ responsiveness to patient needs (301/464
[65%]); residents’ ability to effectively communicate
with patients, families, and other health care profes-
sionals (293/464 [63%]); and residents’ investigation
and self-evaluation of their own patient care (249/464
[54%]). Residency program directors were evenly divid-
ed regarding how changes in the ACGME recommenda-
tions would affect quality and safety of patient care, with
43% (199/464) believing that the changes will result in a
decrease in quality and safety and 43% (200/464) believ-
ing that no change will occur.

Factors Associated With Program Directors’ Views
of the Implications of New Duty Hour Recommenda-
tions for Core Competencies. In univariate logistic re-
gression models, age and sex of program directors were not
significantly associated with beliefs about changes due to
ACGME proposals. However, program directors' specialty

DUTY HOUR RECOMMENDATIONS AND ACGME CORE COMPETENCIES

TABLE 1. Characteristics of 464 Residency Program Directors

Characteristics No. (%)
Male sex 322 (69)
Age (y)
<50 203 (44)
>50 261 (56)
Region
Northeast 109 (24)
Midwest 121 (26)
South 163 (35)
West 71 (15)
Field
Medicine 210 (45)
Surgery 120 (26)
Pediatrics 134 (29)
Specialty
General internal medicine/general
pediatrics/general surgery 346 (75)
Other subspecialty 118 (25)
Academic rank
Instructor 6(1)
Assistant professor 94 (20)
Associate professor 180 (39)
Professor 161 (35)
Other 23 (5)
Years as program director
0-5 191 (41)
6-10 122 (26)
11-15 77 (17)
16-20 48 (10)
>20 26 (6)
Average hours/week of direct
teaching or supervision of residents
0-5 14 (3)
6-10 94 (20)
11-15 102 (22)
16-20 93 (20)
>20 161 (35)
Program type
Large university-based 175 (38)
Small university-based 54 (12)
Large community-based 33(7)
Small community-based 53 (11)
Community hospital, university affiliated 130 (28)
Other 19 (4)

Percentages may not total 100 because of rounding.

(ie, medicine, pediatrics, or surgery) was related. Program
directors from the Northeast were less likely than program
directors from the South to believe that residents’ overall
educational experience would decrease (OR, 0.6; 95% CI,
0.3-1.0). Also, program directors from the Midwest and
Northeast were significantly less likely than program di-
rectors from the South to believe that the ACGME policy
changes would decrease residents’ interpersonal and com-
munication skills (OR, 0.6; 95% CI, 0.3-1.0; for both Mid-
west and Northeast).

In multivariate logistic regression models, adjusting for
age, sex, and geographic region, academic rank and years
as program director were not significantly associated with
beliefs about changes due to ACGME recommendations.
However, program directors’ specialty, average hours per
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FIGURE. Faculty views of the implications of new duty hour recommendations for core competencies.

week of direct teaching or supervision of residents, and
self-reported program type were associated with the direc-
tors’ ratings of how the ACGME recommendations will af-
fect components of residency programs.

As shown in Table 2, general surgery program direc-
tors were significantly more likely than internal medicine
program directors to believe that the ACGME recommen-
dations will decrease the quality of patient care (OR, 3.9;
95% ClI, 2.5-6.3), residents’ overall educational experi-
ence (OR, 1.9; 95% CI, 1.2-3.2), practice-based learning
and improvement (OR, 2.7; 95% CI, 1.7-4.4), interper-
sonal and communication skills (OR, 1.9; 95% CI, 1.2-
3.0), and responsiveness to patients’ needs (OR, 2.5; 95%
CI, 1.5-4.0). They were also 70% less likely than internal
medicine directors to believe the ACGME recommenda-
tions will improve resident fatigue (OR, 0.3; 95% CI,
0.2-0.5). Similarly, pediatrics program directors were sig-
nificantly more likely than internal medicine directors to
believe that the recommendations will decrease residents’
overall educational experience (OR, 2.2; 95%, CI 1.3-4.0)
and interpersonal and communication skills (OR, 1.6;

188 Mayo Clin Proc. * March 2011;86(3):185-191

95% CI, 1.0-2.5), but they were significantly less likely
to believe they would decrease resident fatigue (OR, 0.6;
95% (1, 0.4-1.0).

Compared with those who reported spending little time
in direct teaching or supervision of residents, program di-
rectors spending more than 15 hours per week in this ca-
pacity were significantly more likely to believe that the
ACGME recommendations will decrease the quality and
safety of patient care (OR, 1.7; 95% CI, 1.2-2.5) as well as
residents’ ability to effectively communicate with patients,
families, and other health care professionals (OR, 1.5; 95%
CI, 1.0-2.3).

Finally, directors who identified their programs as being
small community-based were more likely to believe that
the ACGME recommendations would decrease residents’
overall educational experience (OR, 3.1; 95% CI, 1.3-7.5);
however, directors of small university-based programs
were less likely to believe that the changes would result
in diminished practice-based learning and improvement
among residents (OR, 0.5; 95% CI, 0.3-0.9) compared with
directors of large university-based programs.
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TABLE 2. Odds That Aspects of Graduate Medical Education Will Decrease Because of the New ACGME Recommendations, Stratified by
Field, Average No. of Hours/Week Supervising/Teaching Residents, and Program Type

Odds ratio (95% confidence interval)*

Practice-based Interpersonal & Systems-  Continuity with
Program director Patient Medical learning &  communication Profession- based hospitalized Resident
characteristic care knowledge  improvement skills alism practice patientsb fatigueb
Field
Medicine Reference Reference Reference Reference Reference Reference Reference Reference
Pediatrics 1.0 (0.6-1.7) 2.3 (1.3-4.0)° 1.7(1.0-2.7)° 1.6(1.0-2.5) 14(0.9-2.2) 1.3(0.7-22) 1.1(0.6-2.2) 0.6 (0.4-1.0)°
Surgery 3.9(2.5-6.3)° 1.9(1.2-3.2)°¢ 2.7 (1.7-44)° 1.9(1.2-3.0° 2.5(1.5-4.0° 2.6(1.4-47) 1.6(0.8-3.2) 0.3 (0.2-0.5)°
Overall P value <.001 .003 .001 .02 .001 .009 42 .001
Average hours/week direct
teaching/supervision of
residents
0-15 Reference Reference Reference Reference Reference Reference Reference Reference
>15 1.7 (1.2-25)¢ 1.1(0.7-1.6) 1.2(0.8-1.7) 1.5(1.0-2.3)° 1.1(0.8-1.7) 1.5(0.9-2.3) 1.2(0.7-2.2) 0.7 (0.4-1.0)
Overall P value .005 .80 .36 .03 .54 11 44 .06
Program type
Large university-based Reference Reference Reference Reference Reference Reference Reference Reference
Small university-based 1.2(0.6-22) 1.0(0.5-1.9) 0.5(0.3-0.9° 1.2(0.6-2.3) 0.9(0.5-1.7) 0.5(0.3-1.1) 0.9 (0.4-2.0) 0.5 (0.2-1.1)
Large community-based 1.2 (0.6-2.5) 1.4(0.6-3.4) 2.2(1.0-5.1) 1.4(0.6-3.0) 1.2(0.5-2.6) 0.8(0.3-2.0) 5.7(0.7-44.2) 0.8 (0.3-1.9)
Small community-based 1.3 (0.7-2.4) 3.1 (1.3-7.5)° 1.2(0.6-2.3) 1.7(0.8-3.3) 1.7(0.8-3.3) 2.2(0.9-5.5) 3.0(0.9-10.5) 1.0 (0.5-2.0)
Community hospital,
university-affiliated 0.7 (04-1.1) 1.1(0.7-1.9) 0.8(0.5-1.3) 1.0(0.6-1.6) 1.1(0.7-1.7) 1.0(0.6-1.7) 1.0(0.5-2.0) 1.5(0.9-2.4)
Other 0.6 (0.2-1.6) 0.5(0.2-1.3) 0.5(0.2-1.3) 1.1(0.4-2.7) 0.5(0.2-1.2) 0.6(0.2-1.6) 0.9 (0.2-3.3) 1.8(0.7-5.0)
Overall P value 25 .07 .03 72 .36 15 .29 11

# All odds ratios have been adjusted for age (as a continuous variable), sex, and geographic region. ACGME = Accreditation Council for Graduate Medical

Education.
® These are not among the 6 ACGME core competencies.
¢ Individual P values <.05.

DISCUSSION

The results of this study provide important insight into the
concerns of those who are most directly responsible for
implementing the proposed ACGME duty hour recommen-
dations while maintaining a high-quality graduate medical
educational experience for residents. In this nationwide
assessment of program directors’ reactions to ACGME
duty hour recommendations, we found a marked degree of
concern about educating a competent generation of future
physicians in the face of increasing duty hour standards
and regulation.

The large majority of residency program directors re-
ported that continuity with hospitalized patients will de-
crease under the new ACGME recommendations. As duty
hours are reduced, it logically follows that transfers of care
will increase® and that continuity will decrease. These
data are consistent with previous research that showed that
faculty and residents believed that the 80-hour work week
compromised continuity of care.’®* As duty hour restric-
tions increase, teamwork, communication, and coordina-
tion will be essential to lessen the effects of decreased con-
tinuity of care.

We were somewhat surprised to learn that a substantial
proportion of program directors believed that further re-

Mayo Clin Proc. * March 2011;86(3):185-191 «
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ductions in duty hours will not reduce resident fatigue. Pri-
or studies show that residents report less fatigue with duty
hour limits.**** However, research that objectively quanti-
fies residents’ sleep shows only modest gains in sleep time
with shift reduction* and strategic napping.*>¢ A recent
study of pediatric interns at the Cincinnati Children’s Hos-
pital Medical Center found that residents who followed the
2008 IOM duty hour guidelines increased their sleep by
only 0.2 hours per 24-hour period.’” However, the actual ef-
fects of sleep deprivation on patient care remain to be deter-
mined. Although several studies have documented adverse
effects of sleep deprivation on clinical performance®*° and
a recent study suggested an association between fatigue
and self-perceived medical errors,*' whether a reduction in
duty hours will actually translate into better outcomes for
patients is still unclear. Studies that examined the effects of
the ACGME’s 2003 duty hour recommendations on patient
safety have shown mixed results, with some studies report-
ing improvements in patient outcomes and other studies
showing worsening of outcomes.***3

Over half of the program directors believe that the new
duty hour restrictions will decrease residents’ ability to
develop competency in 5 of the 6 core areas (all but the pa-
tient care competency, in which views were divided). This
troubling finding highlights program directors’ apprecia-
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ble concerns about the implications of the new recommen-
dations on residents’ education. Although program direc-
tors in all 3 specialties reported some degree of concern,
the differing responses from internal medicine, pediatrics,
and general surgery program directors prompt the ques-
tion of whether the different specialties may legitimately
have different needs regarding patient care hours during
training. Surgical program directors perceived more ill ef-
fects than did internal medicine and pediatrics program
directors. Surgeons’ reservations about further duty hour
limits may stem from multiple studies that demonstrated
reduced operative experience for residents after the 2003
duty hour regulations.*-* Furthermore, internal medicine
and pediatrics program directors may be less concerned
than surgeons about duty hour changes, in part because
internal medicine and pediatrics residency programs have
had specialty-specific duty hour limitations predating the
2003 ACGME duty hour limitations for all residencies and
fellowships.'*

Directors of small community-based programs were
nearly 3 times more likely to believe that the duty hour
changes will decrease residents’ overall educational expe-
rience compared with directors of large university-based
programs. Programs with fewer residents and faculty may
face greater challenges in implementing the proposed
recommendations, especially shift length restrictions and
supervision standards, which may require additional per-
sonnel to achieve compliance. To meet prior duty hour
standards, many programs implemented night float rota-
tions or hired midlevel professionals'*; however, it may be
difficult to make night float rotations educationally valu-
able,”*** and smaller programs may not have sufficient re-
sources to hire additional personnel or cover other costs of
the proposed reforms.

Our study has several important limitations to consider
when assessing the generalizability of the results. Attitu-
dinal associations found in this cross-sectional study may
not be stable. If we surveyed program directors after the
recommendations take effect (July 2011), they may have
adjusted to those recommendations more than in the im-
mediate weeks after the recommendations were released.
Also, respondents may be susceptible to how items were
worded. Nevertheless, given that the measures adapt exist-
ing ACGME language, we believe our approach has face
validity. Moreover, although we achieved a two-thirds re-
sponse rate, it is possible that the responses from the pro-
gram directors who did not respond to the survey or the
10% of program directors who could not be contacted be-
cause their e-mail addresses were not publicly available
may differ from those who did respond. However, there are
no a priori reasons to suggest that these program directors
would significantly differ from our sample. Furthermore,

these data reflect only the views of program directors in in-
ternal medicine, pediatrics, and general surgery. As the new
recommendations are weighed for adoption and implemen-
tation, it will be important to consider the perspectives and
needs of program directors across all medical specialties.
Finally, to decrease survey burden, we limited ourselves to
measuring only 1 statement that represented each of the 6
core competencies.

CONCLUSION

Notwithstanding the limitations of our study, the results
suggest that the new duty hour restrictions have the po-
tential to create serious difficulties for residency programs
to ensure that their trainees are meeting the ACGME core
competencies. These data also suggest that programs may
be differentially affected on the basis of specialty and pro-
gram size. Although serious challenges remain regarding
the necessary funding of duty hour regulations™ and en-
forcing those regulations,*® more work that specifically ad-
dresses “residency as a time for learning”'* is required to
build evidenced-based work hour regulations to ensure the
development of the next generation of highly competent
medical professionals.”’

We thank Sarah M. Jenkins, MS, for statistical review of the man-
uscript, and Furman S, McDonald, MD, MPH, for review of the

manuscript and suggestions.
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