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BACKGROUND: In 2011, the Accreditation Council for Grad-
uate Medical Education added additional resident work-hour
restrictions that limited the number of hours residents could
work, with increased emphasis on attending supervision.

OBJECTIVE: Our objective was to determine how residency
programs have responded to residency work hours, specifi-
cally assessing residency night float systems and in-house
attending physicians.

DESIGN: In May 2012, an electronic survey was sent to all
US pediatric residency training programs via the Associa-
tion of Pediatric Program Directors listserv with e-mail
reminders to nonresponding programs. We analyzed data
to assess the use of resident night float systems, admission
caps, and attending physicians in-house at night.

RESULTS: Out of 198 programs contacted, 152 programs
responded (77% response rate). Residency programs utiliz-
ing a night float system increased from 43% to 71% after
new work hours were implemented. Overall use of resident

admission caps did not change significantly. Twenty-three
percent of programs increased the number of attending
physicians in-house at night; 57% of those programs
increased the number of pediatric hospitalist attendings,
whereas 37% increased the number of pediatric intensiv-
ists. There is a trend toward increased pediatric hospitalist
attending in-house 24/7 coverage. Of programs without
24/7 coverage, 26% plan to add coverage within 5 years.
Only 12% of programs have no in-house attending cover-
age at night.

CONCLUSIONS: Although programs vary in their response
to changes in residency work restrictions, they most com-
monly utilize night float systems and increased the amount
of in-house attending coverage at night, especially pediatric
hospitalist attendings. Many programs plan to add 24/7
pediatric hospitalist coverage within 5 years. Journal of
Hospital Medicine 2014;9:640–645. VC 2014 Society of Hos-
pital Medicine

Long work hours with abnormal schedules and
extended on-call periods are common for physicians.
Prior to resident work-hour restrictions, studies
showed that sleep-deprived residents were at increased
risk for making errors with decreased decision-making
abilities.1,2 Resident work-hour restrictions and
increased attending supervision regulations were ini-
tially implemented in 1989 in New York due to con-
cerns for patient safety.3 In 2003, the Accreditation
Council for Graduate Medical Education (ACGME)
adopted this 80-hour work week standard nationally
and restricted residents to a maximum of 30 hours of
continuous clinical responsibilities.4 Due to concern
that residents working extending periods of time were
at risk for making serious medical errors,5–7 the
ACGME mandated additional resident work-hour
restrictions in July 2011.8 These changes reduced the
maximum hours of continuous clinical responsibilities

from 30 to 16 hours for interns, and 28 hours for
upper-level residents, including 4 hours for transition
of patient care. Continuous on-site supervision by
attending physicians is not mandated, but programs
had to accommodate for the increased emphasis on
attending services and supervision of residents, espe-
cially at night.6,8 Our previous study in 2010, prior to
the implementation of new resident work hours,
showed 84% of pediatric residency programs had pedi-
atric hospitalists. Of those, 24% had 24/7 pediatric
hospitalist coverage, 22% of pediatric residency pro-
grams had no in-house attendings at night, and 31% of
programs at that time planned on adding 24/7 pediatric
hospitalist coverage within the next 5 years if further
resident work-hour restrictions were implemented.9

The objective of this study was to determine how
inpatient staffing of teaching services within pediatric
residency programs has changed following this recent
transition of additional resident work hours. We also
sought to define current attending physician staffing
and explore attending physicians’ overnight responsi-
bilities following new ACGME standards, specifically
looking at the role of pediatric hospitalists.

METHODS
We developed a Web-based electronic survey consist-
ing of 23 questions. Many of these questions were
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multiple choice or numerical values with the option to
comment. The survey gathered data on the demo-
graphics of pediatric residency programs including:
the number of residents in each program, patient
admission caps (the total number of patients the resi-
dent team can admit overnight), and the use of resi-
dent night floats (a resident team working the
overnight shift, admitting and cross-covering patients
who will be handed over to a day team in the
morning).

We also examined the number of pediatric pro-
viders at night, the use of pediatric hospitalists, and
specifically the use of attendings in-house at night and
their overnight responsibilities.

The survey was first pilot tested by pediatric hospi-
talists for face validity. It was reviewed and approved
by the Association of Pediatric Program Directors
(APPD) research task force. The survey was sent to
198 US pediatric residency programs via the APPD
listserve in May 2012. Program directors were given
the option of completing it themselves or designating
someone else to complete it. We sent 2 e-mail
reminders via the listserve with individual e-mail
reminders to nonresponding programs. We sent
follow-up e-mails and phone calls to programs with
current night float systems to clarify their use of resi-
dent night float prior to implementation of new work-
hour restrictions. Duplicate responses from a program
were removed by initially removing the 1 with incom-
plete data. If both responses were complete, we
removed the second response. We analyzed the use of

resident night float systems and admission caps, as
well as the use of attending physicians in-house at
night, using a z-score and v2 test.

The institutional review board of the Indiana Uni-
versity School of Medicine reviewed this study.

RESULTS
Out of 198 pediatric ACGME programs contacted,
152 responses were received, which is a 77% response
rate. This represented 7828 pediatric residents, or
79% of total US pediatric residents. Average program
size was 52 residents (range, 6–168 residents; median,
41). This average program size was similar to the
ACGME average program size of 50 residents. Sorting
our response rate by program size, all 58 large
ACGME programs responded (programs with over 50
residents). Eighty-four percent (57 programs) of
medium-sized programs responded (programs with
30–50 residents). Fifty-one percent (37 programs) of
small programs responded (programs with <30
residents).

Changes in Resident Staffing

Residency programs utilizing night float systems
increased from 43% before to 71% after new work
hours were implemented (P<0.0001). Overall use of
resident admission caps did not significantly change
(12%–14.5%, P 5 0.52) (Figure 1).

Changes in Attending Physicians In-House at Night

Following implementation of new resident work-hour
restrictions, 23% of programs increased the number
of attending physicians in-house at night. Of these
programs, 57% (20 programs) increased the number
of pediatric hospitalist attendings in-house at night,
whereas 37% increased the number of pediatric
intensive care unit attendings (Figure 2). When asked
the reason for increased attending physician presence
in-house, 71% of programs attributed this change to
increased resident work-hour restrictions, and 37%
attributed it to increased patient census. Other com-
mon reasons cited included increased patient acuity
as well as improved resident supervision and
education.

FIG. 1. Changes to night float and admission caps following the new work-

hour restrictions. Change in night float is statistically significant (P< 0.0001).

Change in admission caps is not statistically significant (P 5 0.52).

FIG. 2. If the number of attending physicians in-house at night has increased, what specialties have these in-house attending physicians come from (n5 35

programs)?
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Currently, 30% of responding programs have pedi-
atric hospitalists in-house at night. This nighttime in-
house coverage includes both partial nighttime cover-
age (for example, until midnight) and overnight cover-
age. Forty-seven percent have neonatal intensive care
unit (NICU) and 43% have pediatric intensive care
unit (PICU) in-house attending coverage. Sixty percent
of responding programs have pediatric emergency
medicine attendings in-house at night. Only 12% of
programs have no in-house attending night coverage
at all (Figure 3).

Although there was a trend toward increased pedi-
atric hospitalist attendings in-house 24/7, this did not
meet statistical significance (16%–20%, P 5 0.36).
Programs with night hospitalist coverage were more
likely to be small (<30 residents) or large (501 resi-
dents), compared to medium-sized programs (30–49
residents) (P< 0.0032). Thirty-eight percent of small
programs, 14% of medium programs, and 41% of
large programs have in-house night hospitalist
coverage.

All large programs have some attending physicians
in-house at night (NICU, PICU, pediatric emergency
medicine, or hospitalist). All programs with no attend-
ings in-house at night have fewer than 46 residents.
Of programs with pediatric hospitalists (119), hospi-
talist attendings have in-house daytime-only coverage
in approximately half the responding programs
(48%). The other half of the programs is split
between providing some evening coverage (22%) and
24/7 coverage (26%) (Figure 4).

Responsibilities of In-House Pediatric Hospitalist
Attendings at Night

Hospitalist attendings who are in-house at night have
a variety of night responsibilities including approving
admission and transfers (65%), teaching residents
(74%), consulting for other services (65%), and con-
sulting for residents (65%). They vary in how they
staff new patient admissions, with 65% of programs

seeing select general pediatric admissions and 35%
seeing all general pediatric admissions.

Of the programs without 24/7 pediatric hospital
attending coverage, 26% reported that they are plan-
ning to add this coverage within the next 5 years. If
this occurred, 41% of total responding pediatric resi-
dency programs would have 24/7 pediatric hospital
coverage (P<0.0001) (Figure 5).

DISCUSSION
Great variation exists in night staffing of pediatric
inpatient teaching services. Residency programs have
adapted to changes in residency work hours and
increased supervision regulations by utilizing night
float systems and increasing in-house attending cover-
age at night. The largest growth of in-house attending
physicians at night since these work-hour changes has
been pediatric hospitalist attendings. Although hospi-
tal medicine has been a rapidly growing field over the
past 10 years, many program directors in our study
felt that the change in resident work hours was the
primary driver of increased in-house attending physi-
cians at night. At the time of this study, pediatric

FIG. 3. Do you have attendings in-house at night? (Check all that apply.) This includes both partial nighttime coverage (for example, until midnight) as well as over-

night coverage. Abbreviations: NICU, neonatal intensive care unit; PICU, pediatric intensive care unit.

FIG. 4. Of programs with pediatric hospitalists, when are the hospitalist

attendings in-house?
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program directors are anticipating an even larger
increase in this hospitalist coverage over the next 5
years.

Effects of Increased Resident Work-Hour
Restrictions on Patient Safety

The literature is unclear on whether patient safety has
improved due to residency work-hour restrictions.
Several studies show decreased mortality among high-
risk patients, but there are conflicting reports on if
patient complications have changed.10–15 Two system-
atic reviews did not show evidence of improved
patient safety with increased resident work-hour
restrictions. Some of the studies in these reviews
showed a change in medical errors, but no increased
patient morbidity and mortality. Although residents
were less fatigued with new resident work hours,
there is also concern that increased resident handoffs,
especially with the increase in resident night float,
could lead to medical errors.16,17

Effects of Increased Resident Work-Hour
Restrictions on Resident Education

There is concern regarding dissatisfaction among resi-
dents, nursing, and training physicians with respect to
resident education following the change in residency
work-hour regulations. A systematic review showed
negative perceptions of resident education following
resident work-hour restrictions.18 Another systematic
review assessed all intervention studies that reduced
resident work shifts over 16 hours, showing no
change in resident education with improved patient
safety.19 However, multiple studies done following
this systematic review show otherwise.14,15,20,21 A
more recent study showed that although residents
were better rested following the shortened work
schedule, there was increased work-load intensity
while at work, with decreased patient ownership as
well as decreased didactic education (a 25% reduction
in ability to attend the noon conference).20 This could
be related to the increase in resident night float seen
in our study, resulting in residents not being present
during the daytime when much of the didactic educa-
tion takes place. The number of patient handoffs dra-

matically increased with an association with higher
rates of medical errors.14,15,20,21 A single-center study
looking specifically at resident education before and
after resident work-hour restrictions were imple-
mented showed improved resident education. This
study is hard to generalize due to increased educa-
tional programs and redesign of the inpatient services
during this time.22 Although the new resident work-
hour regulations were supposed to increase resident
wakefulness, a study on surgical interns found that
interns were actually more sleepy on the night float
schedule, possibly due to multiple nights of poor sleep
without a “post-call day” to make it up.23 Our
hypothesis on these conflicting studies is that changes
in work-hour restrictions could result in improved
quality of patient care and improved education with
the right mix of increased educational programs (on
handoffs) and redesign of inpatient services. It is also
worth noting that all studies are biased by the con-
straint of minimal change in resident workload or res-
idency duration. The basic structure of residency may
require change to produce the potentially competing
goals of improved patient safety and appropriate med-
ical training.

Effects of Increased Resident Supervision and the
Role of the In-House Pediatric Hospitalist at Night

Although increased resident work hours were an
important piece of new 2011 ACGME regulations,
they also involved increased resident supervision. This
may be more important on nights and weekends
where there is increased likelihood of patient morbid-
ity and mortality.24 Our study shows an increase of
in-house attending coverage at night. Although the
reasoning for this is likely multifactorial, a large pro-
portion of program directors attributed it to changes
in residency work hours. Our study also showed that
many of the programs utilized pediatric hospitalist
attendings to increase this coverage. A recent study
showed that this increased supervision at night
improved both the resident education and perception
of patient care.25 Despite this, there is still variation
in overnight hospitalist attendings’ supervision of
trainees, even when hospitalist attendings are present.

FIG. 5. Pediatric hospitalist attending 24/7 in-house coverage. This in-house coverage may include both supervising and nonsupervising pediatric hospitalist

attendings.
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Our study showed the majority of hospitalist in-house
overnight attendings had roles in teaching and con-
sulting for residents. A different study of internal med-
icine hospitalist attendings found 61% of these
programs had hospitalist attendings in-house over-
night. Only 38% of these programs had formally
defined supervisory roles, with almost 25% of the
programs with overnight coverage involved in non-
teaching services only.26 although a majority of these
hospitalist attending leaders felt formal overnight
supervision would improve patient safety and resident
education, they were concerned for decreased resident
autonomy and increased hospitalist attending
workload.26

There is little literature specifically on effects of
increased resident supervision directly on patient safety
since new resident work hours. One large pediatric res-
idency program without 24/7 in-house attending cover-
age found that decreasing attending presence by phone
did not decrease quality of patient care.27

Like all studies, our study has limitations that war-
rant consideration. Program directors were the
respondents in our study. Although they were knowl-
edgeable on residency changes, there may be specific
questions on attending responsibilities and future
direction of pediatric hospitalist services that may be
better answered by specific specialty directors.
Although our survey asked for information on the
responsibilities of pediatric hospitalist attendings at
night, we did not specifically examine responsibilities
of nonteaching services. We also did not clarify
responsibilities of other attendings (PICU, NICU,
emergency medicine) and their utilization of nonteach-
ing services. We did have dropout bias toward the
end of our survey. We cannot comment on differences
between responding and nonresponding programs,
although this is minimized by our large response rate,
with similar average program size compared to
ACGME data. We are limited by a smaller percentage
of small programs responding compared to higher
response rates of large and medium-sized programs.
Although program directors predicted large growth of
in-house 24/7 hospitalist coverage, recent economic
changes in reimbursement may limit this.28 Our initial
study prior to implementation of 2011 work hours
suggested 31% of programs planned to add 24/7 cov-
erage within 5 years.9 Our current study shows that
whereas 24/7 hospitalist coverage is still projected to
grow rapidly, it has not yet done so. This could be
related to the time to implement 24/7 coverage (hiring
staffing for this model and financial concerns) versus
the ability of program directors to predict the future
of pediatric hospital medicine divisions. Finally,
although we feel that the changes in residency work
hours likely contributed to the increase in 24/7 hospi-
talist coverage, this increase is probably multifactorial
and could be related to financial and marketing
reasons.

CONCLUSIONS
In conclusion, our study shows that although programs
vary in their response to changes in residency work
hours, they most commonly utilize night float systems
and increased in-house attending coverage at night,
especially among pediatric hospitalist attendings. These
changes are likely multifactorial, but many programs
attribute increased attending in-house nighttime cover-
age to changes in residency work hours. Pediatric hospi-
talist attendings have had the largest growth of in-house
attending physicians at night, with many programs plan-
ning to increase in-house pediatric hospitalist attending
coverage at night in the next 5 years. Further investiga-
tion is needed to determine the impact of in-house hospi-
talist attending coverage at night on patient outcomes,
supervision, and resident education. In the current eco-
nomic environment with reimbursement rates and
national inpatient volumes continuing to decline, hospi-
tals continue to explore options to lower expenses and
boost productivity.28,29 The perceived need for 24/7
attending in-house presence may prove to be a financial
disincentive for smaller programs and accelerate the
shift in pediatric beds to larger, tertiary care settings. A
national study may be needed to determine the overall
importance and necessity of in-house hospitalist attend-
ing coverage at night, with regard to maintaining high
levels of patient care and residency education while
adapting to new economic constraints.
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