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ABSTRACT

Background In 2003, the Accreditation Council for Graduate Medical Education (ACGME) instituted requirements that limited the

number of hours residents could spend on duty, and in 2011, it revised these requirements.

Objective This study explored whether the implementation of the 2003 and 2011 duty hour limits was associated with a change

in emergency medicine residents’ performance on the American Board of Emergency Medicine (ABEM) Qualifying Examination

(QE).

Methods Beginning with the 1999 QE and ending with the 2014 QE, candidates for whom all training occurred without duty hour

requirements (Group A), candidates under the first set of duty hour requirements (Group C), and candidates under the second set

of duty hour requirements (Group E) were compared. Comparisons included mean scores and pass rates.

Results In Group A, 5690 candidates completed the examination, with a mean score of 82.8 and a 90.2% pass rate. In Group C,

8333 candidates had a mean score of 82.4 and a 90.5% pass rate. In Group E, there were 1269 candidates, with a mean score of

82.5 and an 89.4% pass rate. There was a small but statistically significant decrease in the mean scores (0.04, P , .001) after

implementation of the first duty hour requirements, but this difference did not occur after implementation of the 2011 standards.

There was no difference among pass rates for any of the study groups (v2 ¼ 1.68, P¼ .43).

Conclusions We did not identify an association between the 2003 and 2011 ACGME duty hour requirements and performance of

test takers on the ABEM QE.

Introduction

On July 1, 2003, the Accreditation Council for

Graduate Medical Education (ACGME) instituted

new requirements that limited resident duty hours in

all ACGME-accredited residency programs in the

United States (TABLE 1).

Proponents of these requirements stated they would

enhance patient safety and improve the working

conditions and education of resident physicians.1,2

Since their implementation, there have been many

reports on the effects of these limits on patient care

and resident education.2–7 A systematic review of the

effects of the 2003 duty hour requirement on patient

safety, resident well-being, and resident education

found no impact on patient care or on resident well-

being.8 The authors did find an unintended negative

impact on resident education, including less time

spent with attending physicians and decreased atten-

dance at teaching sessions.8 There have been several

studies examining the effect of the ACGME duty hour

requirements on board certification examination

performances.4,9–11 The findings have been inconsis-

tent, with improved performance in some specialties,

decline in others, and a third group that showed no

impact. The relationship between the ACGME duty

hour requirements and performance on the American

Board of Emergency Medicine (ABEM) Qualifying

Examination (QE) has not been examined.

On July 1, 2011, additional ACGME revised duty

hour requirements were implemented for all US

residency programs (TABLE 1).12

Since the implementation of the 2011 ACGME

duty hour requirements, there have been limited data

published regarding their impact on educational or

patient safety outcomes.

Emergency medicine (EM) established specialty-

specific duty hour requirements in 1990, which were

revised in 1995 and again in 2003.13 However, these

duty hour restrictions only applied to EM rotations,

not off-service rotations. Under the current ACGME

EM program requirements, up to a maximum of 40%
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Editor’s Note: The online version of this article contains a table of
definitions of each group based on the year in which the qualifying
examination was administered.
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of an EM resident’s training may take place off-

service (ie, ob-gyn, medical intensive care, pediatric

intensive care, etc). It is during these off-service

rotations that the 2003 and 2011 ACGME duty hour

requirements would have the greatest impact on EM

resident education.

This study sought to identify any relationship

between ABEM QE performance by graduates of

ACGME-accredited EM residency programs and the

2003 and 2011 ACGME duty hour requirements.

Methods

This retrospective study used performance data for

first-time candidates of the ABEM QE administered

from 1999 through 2014. Data were accessible to the

investigators only in deidentified, aggregate reports. A

total of 5 groups were identified, only 3 of which were

studied. Group A were test takers for whom their

entire training preceded ACGME duty hour require-

ments; this involved QE results from 1999 to 2003

(provided as online supplemental material). Group C

were test takers who had all of their training under

the first set of duty hour requirements: QE results

from 2006 to 2011 for EM 1–3 program graduates

and 2007 to 2011 for EM 1–4 program graduates.

Group E were test takers from EM 1–3 programs who

had all of their training under the second set of duty

hour requirements (2014). Groups B and D were not

studied because of the variable amount of experience

with periods of different duty hour standards.

Since the first administration, the ABEM has used a

strictly standardized approach in QE test design, item

(question) development, standard setting (the estab-

lishment of a passing score), administration, and

scoring using a criterion reference. Beginning in 2004,

the ABEM began to equate the examinations, which

stabilizes most differences in year-to-year difficulty in

the examination. Prior analysis has shown that the

ABEM QE was a psychometrically stable examina-

tion prior to 2004, and has remained stable.14

Eligible participants included all graduates of

ACGME-accredited EM residency programs taking

TABLE 1
2003 and 2011 Accreditation Council for Graduate Medical Education Duty Hour Requirements

Requirement 2003 2011

Maximum hours of work per week 80 h averaged over 4 wka (Individual

programs can request an additional

10% increase in the work week if

based on a sound educational

rationale)a

80 h averaged over 4 wka (Individual

programs can request an additional

10% increase in the work week if

based on a sound educational

rationale)a

Maximum duty period length 30 h (Can admit patients up to 24 h,

then 6 additional hours for

transitional and educational

activities)

PGY-1s limited to 16 h

PGY-2s and above: 28 h (Can admit

patients for up to 24 h, plus 4 h for

transitional and educational activities)

Maximum in-hospital on-call frequency Every third night, averaged over a 4-wk

period

Every third night, averaged over a 4-wk

period

Minimum time off between scheduled

duty periods

10 h All residents should have 10 h; must

have 8 h

PGY-2s and above: must have 14 h off

after 24 h of in-house duty

Maximum frequency of in-hospital

night shift/float

Not addressed 6 consecutive nights

Mandatory time off duty 4 d off per month

1 d (24 h) off per week, averaged over

4 wk

4 d off per month

1 d (24 h) off per week, averaged over

4 wk

Abbreviation: PGY, postgraduate year.
a Adapted from Desselle B, Dawkins R. Faculty development: overview of the new ACGME duty hour regulations. http://www.medschool.lsuhsc.edu/

pediatrics/docs/FD%20-%20Overview%20of%20the%20New%20ACGME%20Duty%20Hour%20Regulations.pdf. Accessed August 24, 2016.

What was known and gap
Studies have found varying impacts of duty hour limits on
graduates’ performance on board certification examinations,
a key educational outcomes measure.

What is new
A study explored whether emergency medicine graduates’
performance on the American Board of Emergency Medicine
qualifying examination changed after implementation of the
2003 and 2011 duty hour standards.

Limitations
This was a single specialty study; other factors may have
affected examination performance.

Bottom line
Neither set of duty hour standards resulted in a practical
significant change in examination performance.
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the ABEM QE for the first time from 1999 through

2014. Repeat test takers were excluded to avoid

potential practice effect. Only physicians who grad-

uated from programs formatted as postgraduate years

1–3 (PGY-1 to PGY-3) and PGY-1 to PGY-4 were

included, because these program types were consis-

tently represented throughout the years studied.

Primary outcome measures included the mean QE

scores with 95% confidence interval (CI) and passing

rates.

This study was granted a waiver for human subject

research by the Eastern Virginia Medical School

Institutional Review Board.

We performed 1-way analysis of variance (AN-

OVA) to compare mean scores. To further define any

statistical difference among the study groups, Tukey’s

studentized range test was performed. For passing

rates, a 2 3 3 chi square test was used. A pre hoc level

of significance was determined to be � , .01 for all

analyses.

Analyses were performed using R version 3.1.2

(The R Foundation).15 Specifically, the R packages

plyr, reshape, and psych were used in data prepara-

tion to transpose the data from one statistical format

to another; data analyses were performed using base

R and psych.16–18

Results

For the period between 1999 and 2014 there were

26 753 test takers. Groups A through E consisted of

20 189 (75.5%) first-time test takers. For the groups

studied, the numbers of first-time test takers were:

Group A (5690), Group C (8333), and Group E (1269).

Group A had a mean score of 82.8 (95% CI 82.7–

83.0), with a 90.2% pass rate; Group C had a mean

score of 82.4 (95% CI 82.2–82.5), with a 90.5% pass

rate; and Group E had a mean score of 82.5 (95% CI

82.1–82.8), with an 89.4% pass rate.

One-way ANOVA comparing mean scores among

the 3 groups was significant (P � .001). Tukey’s

studentized ranged test demonstrated a statistically

significant difference between groups A and C

(P , .001). The Tukey comparisons for groups A

and E (P ¼ .10) and for groups C and E (P ¼ .83) were

not significantly different. A 2 3 3 chi square test

demonstrated no statistically significant difference in

pass rates (P¼ .43).

Discussion

Our study demonstrated no significant difference in

pass rates on the ABEM QE for first-time test takers

before and after implementation of the 2003 ACGME

study hour standards, despite a small but statistically

significant difference in mean scores (�0.04) for the

pre-2003 and post-2003 cohorts. While statistically

significant, there was no practical difference in the

context of a passing rate or examination score, since

the difference was less than half a point on a 0 to 100

scale. There was no statistically significant difference

in pass rates and mean scores on the ABEM QE for

the cohorts before and after the 2011 ACGME duty

hour requirements. However, the complete impact of

the 2011 ACGME duty hour requirements may be

unknown until the 2015 QE, the first examination for

graduates fully trained under these duty hour

requirements in a PGY-1 to PGY-4 program format.

The effect of the ACGME duty hour requirements

on board certification performance has been variable

across specialties. On the American Board of Internal

Medicine board certification examination, there was

no significant difference in scores before and after

implementation of the 2003 ACGME duty hour

standards.9 This is in contrast to the improving trends

on the American Board of Orthopaedic Surgery, Part I

(written) Certification Examination.11 Candidates

taking the American Board of Urology QE demon-

strated similar improvement,11 while performance on

the American Board of Obstetrics and Gynecology

written examination had a downward trend in the

pass rate.11

Many factors may affect performance on board

certification examinations, including the residency

curriculum, clinical experience, innate ability, self-

study, residency size, and individual motivation. All

of the studies discussed above, including our own,

were designed to look at associations and could not

demonstrate a cause and effect relationship between

the implementation of the ACGME duty hour

standards and performance on board certification

examinations.

This study only examined the results of the ABEM

QE. The ABEM QE is a 305 single-best-answer,

multiple-choice question examination designed to

measure medical knowledge recall (approximately

33% of all items) and clinical synthesis and diagnostic

reasoning (approximately 66% of all items).19,20

Between 10% and 15% of items include pictorial

stimuli. The ABEM QE is a criterion-referenced

examination; it does not use a performance curve or

quota for passing or failing scores. The passing score is

determined by ABEM directors who are informed by a

modified Angoff standardized setting process. We did

not examine performance on the ABEM Oral Certify-

ing Examination in our study because not all boards

require an oral examination. One potential reason EM

did not see a significant change in performance on the

ABEM QE could be specialty-specific duty hour limits

that for the specialty predate the ACGME common

standards (TABLE 2). Compared with other specialties,
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EM training programs have had a longer experience

under duty hour limits, and the most significant impact

of the 2003 and 2011 ACGME standards for EM

occurred in the off-service rotations. Finally, there

could be important effects resulting from the duty hour

requirements that are not captured on a multiple-

choice question examination.

There are several limitations to this study. First, an

analysis of means must be interpreted cautiously

because the QE results were not equated prior to

2004. Equating is a psychometric process that

accounts for any year-to-year variation in the intrinsic

difficulty of an examination. The size of the study

cohorts, the adherence to best practices for examina-

tion development, and the general physician perfor-

mance trends over decades of test administration

should offer some assurance that the use of non-

equated examinations would not have greatly affected

study results. Second, the cohort of first-time candi-

dates following the 2011 ACGME duty hour require-

ments in our study includes only graduates of EM 1–3

programs, not graduates of 4-year programs. A post

hoc internal analysis of EM 1–3 program graduates in

groups A, C, and E demonstrated similar results.

Third, the ABEM QE changed from paper and pencil

to an electronic format in 2004. Also, it is not known

to what degree individual programs complied with

the ACGME duty hour requirements. Finally, other

variables may have affected QE scores, such as the

number of EM programs, the number of EM

residents, changes to the Model of the Clinical

Practice of Emergency Medicine, changes in residency

program leadership, or other factors related to

residency training.

Conclusion

In conclusion, we did not identify an association

between the 2003 and 2011 ACGME duty hour

requirements and the performance of first-time test

takers on the ABEM QE.
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