
OR I G I N A L R E S E ARCH

Impact of Duty-Hour Restriction on Resident Inpatient Teaching
Lindsay A. Mazotti, MD

Arpana R. Vidyarthi, MD

Robert M. Wachter, MD

Andrew D. Auerbach, MD, MPH
Patricia P. Katz, PhD

Department of Medicine, University of California, San Francisco, San Francisco, California.

This work was presented orally at the Society for General Internal Medicine Annual Meeting, Toronto, Canada,
April, 2007. Also presented as a poster at the Society for General Internal Medicine Regional Meeting, San
Francisco, CA, March, 2007, and at the Society for Hospital Medicine Conference, Dallas, TX, May, 2007.
Supported by an Agency for Healthcare Research and Quality, K08 Patient Safety Research and Training Grant
(K08 HS11416-02 to A.D.A.).

Disclosure: Nothing to report.

BACKGROUND: Education and patient care are essential to academic hospitalists, and residents are key partners in these

goals. The Accreditation Council for Graduate Medical Education (ACGME) duty-hour restrictions (DHR) likely impacted

aspects of resident teaching, well-being, and patient care practices that affect the duties of academic hospitalists.

OBJECTIVE: To determine the impact of DHR on resident teaching time and the factors associated with, and impacts of, time

spent teaching.

DESIGN: Cross-sectional survey.
SETTING AND MEASUREMENTS: A total of 164 internal medicine residents at University of California, San Francisco (UCSF),

San Francisco, CA were queried regarding their time spent teaching, completion of administrative tasks, number of hours

worked, frequency of emotional exhaustion, and satisfaction with quality of patient care provided after DHR. Regression

analyses identified factors associated with decreased teaching time and determined that there were associations between

time spent teaching, emotional exhaustion, and satisfaction with quality of patient care.

RESULTS: A total of 125 residents (76%) responded; 24% reported spending less time teaching. Less time teaching was

associated with being a postgraduate year (PGY)-2 (odds ratio [OR], 7.14; 95% confidence interval [CI], 1.56-32.79) or PGY-3

(OR, 8.23; 95% CI, 1.44-47.09), reporting working <80 hours/week (OR, 5.99; 95% CI, 1.11-32.48) and spending a greater

percentage of time on administrative tasks (OR, 1.03; 95% CI, 1.00-1.06). Those residents who spent less time teaching also

reported less frequent emotional exhaustion (P ¼ 0.003) and more satisfaction with quality of care (P ¼ 0.006).

CONCLUSIONS: DHR has decreased teaching time for some residents, and those residents are more likely to be less

emotionally exhausted and deliver self-perceived higher quality of care. Academic hospitalists should consider these impacts

of DHR and make adjustments such as educational and work-life innovations to account for these shifts. Journal of Hospital

Medicine 2009;4:476–480. VC 2009 Society of Hospital Medicine.
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Hospital medicine is the fastest growing specialty in the his-

tory of medicine, and nearly 20% of hospitalists work in aca-

demic settings.1 Academic hospitalists often wear many hats;

one of their main responsibilities is to supervise and teach

residents and students. Hospitalists have responded to a

number of changes to the landscape of medicine over the last

5 years, but none has had a more profound impact on an aca-

demic hospitalist’s clinical teaching duties than the mandated

reduction in duty hours (duty-hour restrictions [DHR]).

In 2003, the Accreditation Council for Graduate Medical

Education (ACGME) limited resident duty hours to 80 per

week with no more than 30 consecutive hours,2 as a

response to concerns about the impact of long duty hours

on resident education, well-being, and patient safety and

pressures from impending legislation.3,4 Data suggest many

positive outcomes of these mandates,5–10 but one unfore-

seen consequence may be diminished time residents spend

on teaching.11–14

Academic hospitalists partner with residents to provide

care and contribute to the learning of the medical team.

The time spent teaching has many merits for residents, as

they are valuable teachers of medical students15 and many

find teaching enjoyable.16 Teaching also increases residents’

own medical knowledge.17

Previous studies have demonstrated that some residents

report teaching less since DHR.11,13 Furthermore, greater

than 75% of faculty educators, specifically those in Internal

Medicine where the majority of academic hospitalists prac-

tice, perceive that since DHR, residents are teaching less.13

Given these concerns, and the benefits of resident teaching,

it is important for academic hospitalists to understand the

effects that DHR may have regarding the amount of time
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residents spend teaching and its consequences, in order to

respond to this shift in the educational landscape and

ensure trainee education while delivering exemplary patient

care.

To better understand the factors related to and impact of

resident teaching time since DHR, we performed a cross-

sectional survey of internal medicine residents at the Uni-

versity of California, San Francisco (UCSF). We hypothesize

that workload elements of resident life are associated with

the amount of time spent teaching. We also posit that the

amount of time spent teaching may impact resident well-

being and perceptions of patient care.

Methods
Sites and Subjects
Descriptions of the survey protocol, including development

and methods, have been published.11,18 This study was per-

formed at UCSF. The study was approved by the institu-

tional review board at UCSF, and all 164 residents in internal

medicine were eligible to participate. Data were collected

beginning 1 month after DHR were implemented in Febru-

ary 2003 and collected for a total of 4 months.

Survey Development
After reviewing the literature and observing the residents

over 1 month, the investigators identified domains pertain-

ing to resident workload, quality of life, and patient care

practices. An open-ended question survey was created with

questions regarding these domains, and given as a pilot sur-

vey to a group of residents ineligible for the study. Based on

responses to the open-ended questions, the investigators

then developed a set of closed-response items to the origi-

nal questions. To establish content validity, the survey was

reviewed by experts in medical education, outcomes

research, and psychometrics, after which items were elimi-

nated or reformatted if necessary. As a final check for

usability and clarity, the survey was then pretested on non-

internal medicine house-staff at the medical center and

recent graduates of residency programs.

Survey Measures
Demographics
Residents were asked to report their age (�30 or >30 years),

sex, postgraduate year (PGY), and training program (primary

care, categorical, or preliminary).

Teaching Time
Residents were asked, ‘‘compared to the same (or equiva-

lent) inpatient rotation BEFORE February 2003, how much

time did you spend teaching during your most recent inpa-

tient rotation?’’ Answers rated on a 5-point scale, 1 being

‘‘much less,’’ and 5 being ‘‘much more.’’ Responses were

dichotomized into ‘‘less’’ or ‘‘same or more’’ as described in

the Results section.

Hours Worked
Residents were asked, ‘‘During your most recent inpatient

rotation, how many hours did you work in 1 average week?’’

Possible answers: ‘‘50-59,’’ ‘‘60-69,’’ ‘‘70-79,’’ ‘‘80-89,’’ ‘‘90-

99,’’ and ‘‘�100.’’ Responses were dichotomized into ‘‘<80’’

or ‘‘�80.’’

Time Spent on Nonphysician Administrative Tasks
Residents were asked to report, ‘‘What percent of your time

is spent doing tasks that could be completed by a non-

MD?’’ Answers ranging between ‘‘0’’ and ‘‘100%’’ were filled

into a blank space by the resident.

Emotional Exhaustion
A single score defined as being emotionally overextended

and exhausted by work. Constructed as the mean of two

highly-correlated item responses (Cronbach’s alpha ¼ 0.84):

‘‘During your most recent workweek, how often did you feel

overwhelmed at work?’’ and ‘‘During your most recent work-

week, how often did you feel worn out?’’ Responses ranged

from 1 (‘‘never’’) to 5 (‘‘very often’’).

Satisfaction with Patient Care
‘‘During your most recent inpatient rotation workweek, how

satisfied were you with the quality of patient care you pro-

vided?’’ Rated on a 10-point scale with 1 being ‘‘completely

unsatisfied’’ and 10 being ‘‘completely satisfied.’’

Statistical Analyses
Univariate statistics were used first to characterize the dis-

tribution and frequency of the residents’ responses. Bivariate

associations among variables were assessed with correlation

analyses and t-tests.

Three regression models were constructed. First, a multi-

variate logistic regression model identified factors independ-

ently associated with self-reported decreased teaching time.

Variables were selected for the model based on prior

hypotheses regarding factors related to decreased teaching

time, observed relationships among variables, or to retain

face validity of the model: age (�30 versus >30 years), sex,

PGY (PGY1 versus PGY2, PGY3), program (primary care ver-

sus categorical), hours worked/week, and percentage of

time spent on administrative tasks. Next, a linear regression

model examined the relationship between teaching time

and emotional exhaustion, controlling for age, sex, PGY, pro-

gram, hours worked, and time spent on administrative tasks.

Finally, a linear regression model determined which of the

factors in the second model, plus emotional exhaustion,

were independently associated with satisfaction with patient

care. All variables were retained in each model.

Results
The Residents
Of 164 eligible residents, 125 (76%) returned the survey. Sex,

PGY, and program were similar between respondents and
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nonrespondents (P > 0.2, P > 0.45, and P > 0.6, respec-

tively). Respondents were equally distributed among year of

training, with 36.6% PGY-1, 35.8% PGY-2, and 27.6% PGY-3.

Most respondents were female (60%), younger than age 30

years (70%), and enrolled in the categorical residency pro-

gram (62%). All (100%) reported being aware of the system

changes intended to reduce hours to <80 hours/week, and

35% reported working >80 hours/week after DHR. All PGY-

1s had completed inpatient months prior to being surveyed.

Factors Associated With Spending Less Time Teaching
Of the 126 respondents, 107 completed the question regard-

ing time teaching; 8 ‘‘don’t know’’ responses were coded as

missing, yielding an analytic n of 99 (60%). Twenty-four

(24.2%) residents reported spending less (n ¼ 21) or much

less (n ¼ 3) time teaching after DHR began. Because only

three individuals reported ‘‘much less’’ teaching time after

DHR, the group was not large enough to yield meaningful

or stable analytic results, so the groups were combined.

Bivariate comparisons between those who reported less

teaching compared to those who reported the same or more

are shown in Table 1.

In multivariate models, working <80 hours/week (odds

ratio [OR], 5.99; 95% confidence interval [CI], 1.11-32.48]),

being a PGY-2 (OR, 7.14; 95% CI, 1.56-32.79]) or PGY-3 (OR,

8.23; 95% CI, 1.44-47.09), and reporting more time on

administrative tasks (OR, 1.03; 95% CI, 1.00-1.06) were asso-

ciated with reports of spending less time teaching (Table 2).

Impacts of Spending Less Time Teaching
In bivariate comparisons, residents who reported reduced

teaching time were less emotionally exhausted (P ¼ 0.006)

and more satisfied with the patient care they provided (P ¼
0.003) (Table 3). In the multivariate analysis, emotional

exhaustion was significantly associated with satisfaction

with patient care (b ¼ �0.52; P ¼ 0.01), but spending less

time teaching was not (b ¼ 0.32; P ¼ 0.46). These analyses

reveal that while there was a direct relationship between

emotional exhaustion and satisfaction with patient care, the

relationship between teaching time and satisfaction with

patient care was mediated through emotional exhaustion.

Discussion
In this cross-sectional survey of internal medicine residents,

we found that roughly 25% of residents report spending less

time teaching since DHR. Spending less time teaching was

associated with working <80 hours/week, being PGY-2 or

PGY-3 residents, and spending more time on administrative

tasks. Residents’ reports of spending less time teaching were

in turn associated with less emotional exhaustion and more

satisfaction with the quality of patient care they provided.

As hospitalists have been shown to be more effective,

and possibly better, teachers than nonhospitalists,19 and are

increasingly responsible for teaching duties on academic

medical services,1 our findings of some residents spending

TABLE 1. Characteristics of Residents

Characteristic

Those Who

Teach Same
or More (n ¼ 75)

Those Who
Teach Less

or Much
Less (n ¼ 24) P Value*

PGY, n (%) 0.0013

PGY-1 41 (93.2) 3 (6.8)

PGY-2 23 (63.9) 13 (36.1)

PGY-3 11 (57.9) 8 (42.1)

Training program,

primary care, n (%)

29 (38.7) 6 (25.0) 0.33

Sex, female, n (%) 43 (57.3) 11 (45.8) 0.35

Age �30 years, n (%) 55 (75.3) 16 (66.7) 0.43

Number of hours

worked <80, n (%)

43 (58.1) 22 (91.7) 0.002

Abbreviation: PGY, postgraduate year.

* From chi-square analyses or t-tests comparing those who taught the same or more to those who

taught less after institution of duty-hour restrictions.

TABLE 2. Factors Associated with Reports of Spending
Less Time Teaching

Characteristic OR (CI)

Number of hours worked <80 5.99 (1.11-32.48)

Age >30 years 0.91 (0.28-2.45)

Female 0.83 (0.28-2.45)

PGY-2 7.14 (1.56-32.79)

PGY-3 8.23 (1.44-47.09)

Primary care program 0.75 (0.22-2.51)

Time spent on nonphysician administrative tasks 1.03 (1.00-1.06)

Abbreviations: CI, confidence interval; OR, odds ratio; PGY, postgraduate year.

TABLE 3. Impact of Spending Less Time Teaching on
Resident Emotional Exhaustion and Satisfaction with the
Quality of Patient Care

Time Spent Teaching

P Value

Less or Much

Less [Mean (SD)]

Same or More

[Mean (SD)]

Frequency of

emotional

exhaustion*

2.6 (0.8) 3.2 (0.9) 0.006

Satisfaction with

patient carey
8.1 (1.2) 7.1 (1.8) 0.003

NOTE: Controlled for age, sex, PGY, program, number of hours worked, and time spent on administra-

tive tasks.

Abbreviations: PGY, postgraduate year; SD, standard deviation.

* 1 ¼ never, 5 ¼ very often.
y 1 ¼ completely unsatisfied, 10 ¼ completely satisfied.
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less time teaching since DHR may necessitate changes in

hospitalist teaching roles to adapt to this previously unrec-

ognized shift. Although the majority of the residents in our

cohort did not experience diminished teaching time, the

educational impact of diminished teaching time for the

quarter of our cohort that taught less frequently post-DHR

is noteworthy, as these changes affect over 22,000 internal

medicine residents. Our findings enhance previous work

suggesting that DHR may have some negative effects on res-

ident education.6–8,11–14,20 We also found that those who

spend less time teaching are more likely to be senior resi-

dents, the main teachers of medical students,21 and there-

fore a reduction in time spent teaching may adversely

impact medical students, as previously described.22 Aca-

demic hospitalists, in order to maintain and ensure high

levels of education and educational satisfaction in the post-

DHR era will likely benefit from recognizing and responding

to this change.

Our study also found that spending less time teaching

was associated with fewer reports of emotional exhaustion

and perceptions of higher quality patient care. Though resi-

dents enjoy teaching and would prefer to spend more time

teaching if service responsibilities were fewer and if time

allowed,16 it is possible that when the total amount of time

to accomplish tasks in a week or day are limited, spending

time teaching may lead to increased stress and pressure,

overwhelming residents and leading to increased emotional

exhaustion. Less emotional exhaustion and higher percep-

tions of patient care are positive outcomes that are, in fact,

aligned with the ACGME DHR goals2–4 and are of prime im-

portance to academic hospitalists as educators, role-models,

and care providers.

Balancing the challenges of a reduction of time spent

teaching and the possible benefits of the reduction will ne-

cessitate both individual and system-wide responses. Hospi-

talists are uniquely poised to develop these responses,

which will likely have widespread impacts not only in edu-

cation but also in patient care and satisfaction with the

inpatient experience. Some of these responses may include

teaching innovations, such as honing skills for brief teach-

ing, incorporating focused, patient-driven teaching and

emphasizing teachable moments,23–25 or workflow innova-

tions, including decreased administrative tasks for residents

or changes to the workday schedule to enhance protected

teaching time. Hospitalists may also need to increase their

time contribution to teaching the medical team or structure

more planned didactic sessions for residents and students

to ensure that educational sessions are occurring.

Many new hospitalists were trained during duty hour

limitations, but the majority were not.1 The landscape of

teaching on the medical wards since DHR is dramatically

different, speckled with the discontinuities of multiple

cross-coverage residents.26 Residents may have uncon-

sciously acclimated to the system change, and our findings,

which give a time-specific glimpse of the changes that took

place with DHR, may inform some of the reasons behind

the educational concerns of late.

Our study has several limitations. As a cross-sectional

study, we describe associations and cannot discern causal

pathways, but we believe that these associations themselves

enhance our understanding of the consequences of DHR.

We relied upon self-reports of teaching time, which are sub-

ject to bias. These self-reports, however, give insight into the

resident’s perspective of their experience, which is, in and of

itself, noteworthy. This study is also subject to recall bias,

and we attempted to minimize this by administering the

survey just after DHR was implemented and by carefully

framing the comparisons. Findings may be sensing secular

events such as the challenges of a large system change or a

difficult ward month. That said, our findings are consistent

with other current survey studies of resident teaching

time,11–14 thus validating many of the conclusions from our

collected data. As the survey was given shortly after DHR, it

may not have accounted for initial obstacles of the new sys-

tem; however, the survey was given over 4 months following

DHR implementation at our institution, which we believe

allowed the residency program time to adjust to the new

organizational system while allowing for real-time feedback.

Our study was conducted at a single site; however, because

the medical system studied is comprised of three hospitals,

each of which used a variety of ‘‘dayfloat’’ and ‘‘nightfloat’’

interventions similar to systems at other institutions, we

believe the variability within our system increases the gener-

alizability of this study to other institutions. Finally, these

data were collected in 2003, and since that time, programs

have likely made significant adjustments in their rotation

schedules and team structure and may look different now

than previously. We believe that the timing of this study

adequately characterizes the potential loss of teaching time

pre-DHR and post-DHR in a way that current data cannot,

due to resident acclimatization to culture change, and there-

fore may better inform hospitalists regarding changes that

may be implicit as opposed to explicit in resident teaching.

In conclusion, DHR has resulted in profound changes in

teaching hospitals. Since education and patient care are

central to the mission of academic hospitalists, they need to

be aware of the potential for diminished teaching time by

some of their residents, the factors that effect that change,

and its impact on patient care. Hospitalists can use this in-

formation to create new systems of care delivery and educa-

tion to optimize the resident and patient experience. As the

duty hour issue has come again to the forefront, with the

new Institute of Medicine Committee on Optimizing Grad-

uated Medical Trainee (Resident) Hours and Work Schedules

to Improve Patient Safety recommendations policies regard-

ing duty hours,27 it is keenly important that hospitalists

understand the potentially unforeseen consequences of

DHR on important aspects of resident work such as

teaching.
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