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BACKGROUND: Many academic hospitals have imple-
mented overnight hospitalists to supervise house staff
and improve outcomes, but few studies have described
the impact of this role.
OBJECTIVE: To investigate the effect of an overnight ac-
ademic hospitalist program on patient-level outcomes.
Secondary objectives were to describe the program’s rev-
enue generation and work tasks.
DESIGN: Retrospective interrupted time-series analysis
of patients admitted to the medicine service before and
after implementation of the program.
PARTICIPANTS: All patients aged 18 and older admitted
to the acute or intermediate care units between 7:00 p.m.
and 6:59 a.m. during the period before (April 2011–Au-
gust 2012) and after (September 2012–April 2014) pro-
gram implementation.
INTERVENTION: An on-site attending-level physician di-
rectly supervising medicine house staff overnight, provid-
ing clinical care during high-volume periods, and ensur-
ing safe handoffs to daytime providers.
MAIN MEASURES: Primary outcomes included in-
hospital mortality, 30-day hospital readmissions, length
of stay, and upgrades in care on the night of admission
and during hospitalization.Multivariablemodels estimat-
ed the effect on outcomes after adjusting for secular
trends. Revenue generation and work tasks are reported
descriptively.
KEY RESULTS: During the study period, 6484 patients
were admitted to the medicine service: 2722 (42 %) before
and 3762 (58 %) after implementation. No differences
were found in mortality (1.1 % vs. 0.9 %, p=0.38), 30-
day readmissions (14.8 % vs. 15.6 %, p=0.39), mean
length of stay (3.09 vs. 3.08 days, p=0.86), or upgrades
to intensive care on the night of admission (0.4 % vs.
0.7 %, p = 0.11) or during hospitalization (3.5 % vs.
4.2 %, p=0.20). During the first year, hospitalists billed
1209 patient encounters (3.3/shift) and 63 procedures
(0.2/shift), and supervised 1939 patient admissions
(6.12/shift) while supervising house staff 3-h/shifts.
CONCLUSIONS: Implementation of an overnight academ-
ic hospitalist program showed no impact on several im-
portant clinical outcomes, and revenue generation was
modest. As overnight hospitalist programs develop, inves-
tigations are needed to delineate the return on investment
and focus on other outcomes that may be more sensitive

to change, such as errors and provider/patient
satisfaction.

KEY WORDS: Graduate medical education; Hospital medicine; Patient

outcomes; Health services research.

J Gen Intern Med 30(12):1795–802

DOI: 10.1007/s11606-015-3389-0

© Society of General Internal Medicine 2015

BACKGROUND

In view of concerns for patient safety and quality of care, the
Institute of Medicine (IOM) and Accreditation Council for
Graduate Medical Education (ACGME) have increased
requirements for trainee supervision, including that an
attending-level supervisor be immediately available during
all shifts.1,2 In response, many academic programs have
implemented an overnight academic hospitalist (OAH) pro-
gram in order to improve clinical care and to meet these
supervisory requirements.3,4 However, there has been signifi-
cant variation in implementation practices, with 25–61 % of
hospitalist programs including an OAH model and less than
40 % of OAH positions having defined supervisory roles with
house staff.5,6

Despite an implicit belief that on-site supervision improves
patient safety and outcomes, there is little evidence describing
the influence of an OAH program on patient-level out-
comes.3,7,8 In light of the additional ACGME restrictions on
house staff shift length and duty hours, more medicine and
specialty programs are expected to adopt OAH programs to
maintain overnight patient care responsibilities.5 A formal
assessment of a defined OAH model will assist implementa-
tion efforts in other programs by investigating the impact on
patient outcomes and revenue generation. A more thorough
understanding of the impact of the OAH on clinical care out-
comes, resident supervision, and revenue generation will de-
termine whether the role contributes to the mission of medi-
cine departments and whether the position is financially sus-
tainable in the academic setting.
In 2012, our hospital implemented an OAH program, with

explicit patient care and resident education responsibilities.
The principal responsibility of the OAH was providing on-
site supervision of medicine house staff. In this study, we
sought to (1) compare patient-level outcomes before and after
implementation of the OAH program, and (2) describe OAH
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revenue generation and contributions to patient care during the
first year of the program.

METHODS

Study Design

To evaluate the impact of the new OAH program implemented
in September 2012 on patient-level outcomes, we compared
outcomes before and after implementation by conducting a
retrospective medical record review of all patients admitted to
the internal medicine service at our hospital between April 1,
2011, and May 31, 2014. Billing records were searched to
obtain OAH physician charges billed and collected during
assigned shifts for 1 year following initiation of the program.
To determine clinical tasks performed by OAHs, we con-
ducted a prospective assessment using survey-based daily
work logs for 1 year following implementation (October
2012–September 2013). This study was approved by our
institutional review board as minimal risk/exempt research.

Study Setting

The study was conducted at the Penn State Hershey Medical
Center, a 501-bed university-based acute care hospital in
central Pennsylvania. The 64 internal medicine beds are di-
vided between a general medicine unit and intermediate care
unit, with nurse-to-patient ratios of 1:4 and 1:3, respectively.
The medicine residency program includes 69 internal medi-
cine residents and 14 combined internal medicine-pediatrics
residents. From 7:00 a.m. to 7:00 p.m., three teaching teams
provided care for patients admitted to the resident-covered
medicine service. These teams comprised one academic hos-
pitalist, one second/third-year Bsenior^ resident, two first-year
residents, and two or more medical students. Prior to Septem-
ber 2012, patients on the teaching service between 7:00 a.m.
and 7:00 p.m. were cared for by a single first-year Bnight float^
resident. New patients were admitted by one of two senior
residents, who were also available to assist the night float
resident. Attending faculty were not present for on-site direct
supervision, but primarily provided Boversight^ and/or Bindirect
supervision^ (supervising physicians were not physically pres-
ent but were immediately available by phone or page).9

Intervention

In September 2012, our hospital implemented a year-round
OAH program to comply with IOM and ACGME recommen-
dations. The OAH shift was staffed by one hospitalist physi-
cian, and coincided with the hours of the night float residents
and nursing shifts (7:00 a.m. to 7:00 p.m.). For the first 9
months, the role was staffed by a rotating pool of four hospital-
ists, with a reduction in July 2013 to a two-physician rotation
(26 weeks/year). Within the first month of implementation, the
department of medicine leadership developed explicit respon-
sibilities for the OAH role (Table 1). Primary responsibilities

included on-site direct house staff supervision for all clinical
duties, specifically patient admissions. Secondary roles in-
cluded emergency support for the intensive care unit (ICU)
teamwhen the ICU fellowwas unavailable, and patient admis-
sions to the medical service during high-volume periods. The
OAH was responsible for handoffs to daytime hospitalists to
maintain continuity of care.

Inclusion and Exclusion Criteria for Patients

All patients aged 18 and older admitted to the general
medicine service between April 1, 2011, and August 26,
2012 (pre-implementation cohort), and between August 27,
2012, and May 31, 2014 (post-implementation cohort)
between the hours of 7:00 p.m. and 6:59 a.m. were eligible
for inclusion. The admission order, which is required for
each new patient admission and is placed by the admitting
medicine team, was used as the time-point variable for
inclusion in the nighttime cohort. We excluded patients
who were admitted during nights when an OAH was not
present due to illness (19 nights).

Study Outcomes

We evaluated each patient admission for five primary out-
comes specified a priori: (1) in-hospital mortality; (2) 30-
day hospital readmission, defined as any readmission to
any service in our hospital within 30 days of discharge; (3)
hospital length of stay (LOS); (4) upgrades in care to the
ICU, defined as any transfer to a higher level of care from
the acute or intermediate care unit to the ICU during the
night of admission or; (5) upgrades in care to the ICU
during the hospitalization. Patient-level covariates hypoth-
esized to influence the primary outcomes included age,
gender, race, International Classification of Diseases codes
(required to determine the major diagnostic category, or

Table 1 Defined Responsibilities for the Role of Overnight
Academic Hospitalist (2012–2014)

Role Description

Supervisory Discuss, evaluate, and bill new admissions admitted by
house staff.
Discuss, evaluate, and bill consultations for patients on
other services performed by house staff.
Discuss and supervise (when applicable) bed triage
decisions and dispositions.
Discuss and supervise clinical issues arising with
medicine patients.
Supervise and bill procedures performed by house staff.
Evaluate patients in need of urgent surgery requiring
preoperative medical assessment.
Provide back-up coverage to the ICU residents when
needed (ICU fellows are first call)

Clinical Assess and evaluate (with house staff) patients requiring
emergent surgery.
Admit patients to the medicine service, when required,
to assist house staff with workload.
Serve as physician leader for all adult cardiac and
respiratory arrests throughout the hospital.
Serve as physician leader for all adult rapid response
calls throughout the hospital.
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MDC), and severity-of-illness scores. Severity of illness
was defined by the All Patient Refined Diagnosis Related
Groups (APR-DRG) weight, a metric that has been used in
prior studies as a measure of severity of illness and mor-
tality risk, and predictors of readmission risk.10,11 To cap-
ture revenue generation by the OAH, physician billing data
from the first 365 OAH-staffed shifts following implemen-
tation were collected for (1) all patient encounters for
physician services (e.g., initial hospital care and consulta-
tions, discharges, and critical illness) and (2) procedures.
Data were obtained from our hospital’s clinical data ware-
house, which includes data from the electronic medical
record (EMR), bed tele-tracking system, and billing
records.
To capture data not available from the EMR or billing

records, each OAHwas asked to complete an electronic Bwork
log^ immediately following his/her shift (September 2012–
October 2013). The log template was developed for the pur-
poses of this study (Appendix 1), and quantified the following
tasks: (1) number of patient admissions before and after mid-
night, (2) consultations before and after midnight, (3) cardiac
arrest/rapid response events, (4) procedures, and (5) time spent
in house staff supervision. Used in our prior studies, this near-
time data collection method was chosen in order to obtain
more accurate data than could be retrieved by remote-time
surveys.12,13

Statistical Analysis

Comparisons between night admissions before and after OAH
implementation for demographic variables and covariates were
made using Chi-square tests and two-sample t tests. Compar-
isons between night admissions before and after OAH imple-
mentation for dichotomous outcomes (upgrades in care, in-
hospital mortality, 30-day readmissions) were assessed using
logistic regression and for continuous outcomes (LOS) using
linear regression; LOS was log-transformed to meet the
assumptions of linear regression. Covariates controlled for in
the logistic or linear regression model included age, gender,
race, MDCs, APR-DRG severity-of-illness and mortality
scores, and time of admission. Model assumptions were
checked with residual plots. To adjust for underlying temporal
changes independent of the intervention, an interrupted time
series model was employed. This analysis used a segmented
linear regression on the rate over time of dichotomous outcome
variables and on the average over time of continuous outcome
variables. Finally, to address the potential threat of inaccuracy
in the Badmit order time^ during change-of-shift times, we
performed a sensitivity analysis wherein we excluded patients
admitted during the first hour (7:00–7:59 p.m.) and last hour
(6:00–6:59 a.m.) of the night shift in both cohorts. All analyses
were performed using SAS (Version 9.4; SAS Institute Inc.,
Cary, NC, USA) and Stata (IC-8; StataCorp LP, College Park,
TX, USA) statistical software.

Table 2 Baseline Characteristics of Patients Admitted to the Internal Medicine Service (n = 6484) Before and After Implementation of an
Overnight Academic Hospitalist Program

Characteristic Before implementation (n = 2722) Following implementation (n = 3762) p value

Age in years (SD) 63.5 (20.1) 63.4 (19.6) 0.93
Gender % female 55.4 % 53.9 % 0.23
Race/Ethnicity (%) 0.39

White (Caucasian) 2448 (90.2) 3352 (89.2)
Black 141 (5.2) 216 (5.8)
Asian 11 (0.41) 25 (0.67)
Other 122 (4.5) 169 (4.5)

Major diagnostic category (%) a

Respiratory disease 473 (17.4) 551 (14.7) < 0.001
Circulatory disease 396 (14.6) 484 (12.9)
Digestive/hepatobiliary disease 426 (15.7) 557 (14.8)
Musculoskeletal and skin disease 246 (9.0) 340 9.0)
Kidney disease 261 (9.6) 330 (8.8)
Infectious disease 225 (8.3) 520 (13.8)
Other 695 (25.5) 980 (26.0)

APR-DRG mortality b

1 620 (26.3) 916 (27.2) 0.18
2 822 (34.9) 1134 (33.7)
3 686 (29.1) 1035 (30.8)
4 222 (9.4) 274 (8.2)

APR-DRG severity of illness b 0.004
1 217 (9.2) 377 (11.2)
2 745 (31.6) 1156 (34.4)
3 1107 (47.0) 1470 (43.7)
4 281 (11.9) 356 (10.6)

Time of admission
7:00 p.m. – 9:59 p.m. 892 (32.8) 1255 (33.4) 0.139
10:00 p.m. – 12:59 a.m. 767 (28.2) 1138 (30.2)
1:00 a.m. – 3:59 a.m. 676 (24.8) 876 (23.3)
4:00 a.m. – 6:59 a.m. 387 (14.2) 493 (13.1)

a Major diagnostic categories encompass all possible principal diagnoses; Bother^ includes endocrine, nervous, and mental disorders, injuries, and
blood disorders
b Select patient records (372 before implementation, 403 after implementation) did not include APR-DRG mortality or severity-of-illness scores
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RESULTS

Patient Characteristics

A total of 6484 patients admitted to the medicine service
during night shifts (7:00 p.m. to 6:59 a.m.) between April 1,
2011, and May 31, 2014 were identified (Table 2). Of these,
2722 patients (42 %) were admitted before implementation
and 3762 (58 %) after implementation of the OAH program.
Patient characteristics were similar between the two groups
with respect to age (63.5 vs. 63.4 years, p = 0.93), gender
(55.4 % vs. 53.9 % female, p = 0.23), and race (90.2 % vs.

89.2 % white, p = 0.39). The APR-DRG mortality risk scores
showed no differences (p= 0.18), while APR-DRG severity-
of-illness scores were lower in the post-implementation cohort
(p = 0.004).

Patient-Level Outcomes
Compared to patients admitted before implementation,
patients admitted after implementation had similar in-
hospital mortality rates (1.1 % vs. 0.9 %, p = 0.38), 30-day
readmission rates (14.8% vs. 15.6%, p = 0.39), lengths of stay
(3.09 vs. 3.08 days, p = 0.86), and upgrades in care to intensive

Table 3 Rates of Mortality, 30-Day Readmission, Length of Stay, and Upgrade to Intensive Care Unit (ICU) Before and After Overnight
Academic Hospitalist Program Implementation

Outcome Before implementation
(n= 2722 )

After implementation
(n= 3762)

p value Adjusted
p valuea

In-hospital mortality, n (%) 29 (1.1) 32 (0.9) 0.38 0.89
Readmission to hospital within 30 days, n (%) 402 (14.8) 585 (15.6) 0.39 0.43
Length of stay in days b, mean (95 % CI) 3.09 (3.0, 3.16) 3.08 (2.99, 3.19) 0.86 0.21
Upgrade in care during night of admission c, n (%) 10 (0.37) 25 (0.66) 0.11 0.17
Upgrade in care during hospitalization c, n (%) 96 (3.5) 156 (4.2) 0.20 0.10

a Adjusted for all variables listed in Table 2
b Mean values were derived from ANOVA analysis using log-transformed values; the data and its outliers are normalized with this transformation
c Upgrade refers to a level-of-care transfer to the intensive care unit (from the general medicine or intermediate care unit)

Table 4 Billed Charges and Revenue Generated by Overnight
Academic Hospitalists During First Year of Program

Implementation (2012–2013, n = 365 shiftsa)

Items billed Total no. Amount
charged
($)

Amount
paid ($)

Work
RVUs

Patient Encounters
(avg/shift)

1209
(3.3)

563,617 $156,914 3198

Initial hospital care 803 445,733 119,538 2416
Observation care,

all levels/subsequent
123 41,190 15,022 345

Initial inpatient
consultation

76 35,262 9835 213

Subsequent care
(daily)

62 b 19,352 6334 112

Critical care time 13 9662 3248 56
Hospital discharges

(< 30 or > 30 min, obs)
12 2806 938 17

ER consultation 9 2871 1,216 20
Cardiopulmonary

resuscitation events
6 6252 648 16

Emergency visit 2 489 135 3
Procedures (avg/shift) 63 (0.2) 24,828 6,837 126

Central venous line 49 21,444 5681 110
Abdominal

paracentesis
5 1426 683 6

Arterial line 4 556 240 5
Lumbar puncture 4 1248 233 5
Ultrasound

guidance for vascular
procedure

1 154 0 0.3

Total 1272 588,445 163,751 3324

a Billing data were collected between August 27, 2012 (first shift of
program) and September 15, 2013, over a span of 384 nights. Nineteen
shifts did not include an in-house overnight academic hospitalist, so
these dates were excluded, for a total of 365 shifts
b Based on medical record review, Bsubsequent care^ encounters
included initial hospital care (n = 26), critical care time/
cardiopulmonary resuscitation (n=18), initial consultations (n=13),
and subsequent care encounters (n=5)
RVU relative value unit

Table 5 Overnight Academic Hospitalist Self-Report Work Logs
During First Year of the Program (n=317a)

Work task Total
no.

No. per
shift

Patient admissions 1939 6.12
House staff admissions staffed and billed 1090 3.44

Before midnight 818 2.58
After midnight 272 0.86

House staff admissions supervised but not
billed during shift

792 2.50

Independent admissions performed without
house staff

57 0.18

Bedside evaluations of patients already admitted
to service

279 0.88

Consultations 204 0.64
House staff consultations staffed and billed 142 0.45
House staff consultations staffed but not billed 36 0.11
Independent patient consultations 26 0.08

Critical illness events 145 0.46
Cardiopulmonary arrest events, supervision 46 0.15
Cardiopulmonary arrest events, primary 6 0.02
Rapid responses, supervision 83 0.26

Discharges from medicine unit 19 0.06
Inter-hospital transfer requests (deferred or
accepted)

126 0.40

Procedures 156 0.49
Supervisor 120 0.38
Primary operator 36 0.11

Time allocation (min) 78,887 248.9
Min spent staffing admissions with house staff 61,497 194.0
Min spent supervising house staff (excluding

new admissions)
7641 24.1

Min spent supervising intensive care unit (ICU)
house staff

6011 19.0

Min spent discussing care issues face-to-face
with non-physician provider in medicine unit

3738 11.80

a Overnight academic hospitalist (OAH) logs were sent after each shift
between September 26, 2012, and October 15, 2013, over a span of 382
nights. Nineteen shifts were not staffed with an OAH and thus no logs
were sent, bringing the total to 365 staffed shifts
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care unit the night of admission (0.4 % vs. 0.7 %, p= 0.11) or
during hospitalization (3.5 % vs. 4.2 %, p = 0.20) (see Table 3.
Our results were unchanged when excluding patients admitted
during the first and last hour of the night shift. The interrupted
time series analyses did not show any differences in patient-
level outcomes.

Revenue and Billing

During the first year of the program, OAHs billed for 1209
patient encounters (3.3 per shift), including 803 initial hospital
care encounters, 123 observation care encounters, and 76
initial consultations. Overnight academic hospitalists billed
63 total procedures, including 49 central venous lines. A total
of $588,445 was charged, $163,751 was paid to the hospital,
and 3,324 relative value units (RVUs) were attributed to the
program during the first year after implementation (see
Table 4).

Overnight Academic Hospitalist Work Tasks

Of the 365 eligible shifts, logs were completed for 317
(87 %). Overnight academic hospitalists reported staffing
and billing a mean 3.44 new patient admissions per shift,
2.6 before midnight and 0.9 after midnight; 57 (1.5 % of
3762 total) admissions were performed independently
(Table 5). In total, 156 procedures were supervised or
performed independently (mean 0.49 per shift). The most
common procedures were central venous catheter inser-
tion (n = 102, 65 % of total), arterial line insertion (17 %
of total), and abdominal paracentesis (10 % of total). The
mean time per shift spent in supervisory tasks with house
staff was 237 min. On average, OAHs reported 12 min
per shift spent discussing patient care issues with other
interprofessional providers (e.g., nursing staff).

DISCUSSION

In this study, we found no differences in patient-level out-
comes with respect to in-hospital mortality and 30-day
readmission rates, patient length of stay, or upgrades in
care to the ICU between periods before and after imple-
mentation of an OAH program. Based on billing data, the
revenue generated by OAHs was modest and was insuffi-
cient to offset the salary expense. These results raise ques-
tions regarding the cost–benefit of the OAH program,
specifically with regard to patient outcomes and house staff
supervision and training.
Overnight academic hospitalists are relatively new to aca-

demic medical centers, with significant variation in definition,
job description, and implementation.3 Over the past ten years,
an increasing number of studies have investigated the impact
of hospitalists on outcomes, noting effects primarily in re-
source utilization and cost reduction, and less so in quality
outcomes, patient satisfaction, and provider satisfaction.14–18

Prior attempts to demonstrate an impact of overnight

attending-level physicians on patient outcomes have been
limited to the ICU, and revealed minimal impact.19,20 To the
best of our knowledge, our results are the first to describe
patient-level outcomes following implementation of an OAH
program for general medicine units. These results fail to pro-
vide a rationale for modeling an OAH program based solely
on objective improvements in patient-level outcomes. Like-
wise, the clinical revenue generated from physician billing by
the OAHs, although highly dependent on local variables such
as patient volume, was insufficient to independently support
the position’s salary. While the total clinical and supervisory
time accounted for in the OAH surveys was approximately 4 h
per 12-h shift, it is unclear whether expansion of OAH roles
into other RVU-generating areas is feasible. Furthermore, the
diversification of OAH responsibilities carries the risk of
limiting their availability to supervise house staff. Future
studies in other institutions are needed to validate these
findings.
There are several limitations to our study. First, we chose a

before-and-after study design, since a concurrent control with-
in our medicine service or a randomized study design would
have been impractical, and thus our results were subject to
several unmeasured confounders unrelated to the interven-
tion.21 Specifically, quality improvement initiatives occurring
during the study period, such as a sepsis alert protocol, may
have influenced our results. We indirectly accounted for this
factor using the APR-DRG, and we used an interrupted time
series to correct for secular trends.10,22 Second, several varia-
bles were taken from electronic timestamps (e.g., Badmit order
time^), which may have been vulnerable to unidentifiable
inaccuracies such as delayed order placement. However, our
sensitivity analysis showed no differences in studied outcomes
between groups. Next, our data lacked sufficient power to
detect small differences in infrequent outcomes such as in-
hospital mortality or upgrades in care, which might have been
detected with a larger sample size. Our ability to accurately
account for time spent by OAHs was potentially limited by our
instrument design and the inherent biases of self-reported data,
specifically social desirability bias. Lastly, our results are from
a single academic hospital and OAH model, and may not be
generalizable to other medical centers, including both smaller
and larger academic programs and those with variable referral
patterns.

Contrary to our hypothesis, we found no change in patient-
level outcomes following implementation of the OAH. We
believe there are several possible explanations for these find-
ings. First, the assessed outcomes may be too infrequent or
insensitive to detect the actual impact of supervision. Length
of stay and readmission rates are influenced by numerous
factors independent of the initial admission decision-making
and the infrequent management changes made by overnight
teams during patients’ subsequent hospital days. Second, near-
time outcomes such as upgrades in care are difficult to inter-
pret, as increased upgrades may demonstrate appropriate care
rather than mismanagement of a deteriorating patient. The
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trend toward increased ICU-upgrade rates may reflect im-
proved situational awareness amongst admitting teams and
nursing staff and the contributions of the OAH in decision-
making. Lastly, s traditional model of indirect supervision may
have been sufficient to provide good patient outcomes.
Implementation of our OAH program required significant

financial investment, including two full-time equivalent (FTE)
positions at competitive salaries based on published bench-
marks.23 Primary revenue generated by OAHs stemmed from
billing admissions prior to midnight and from supervising
procedures, which overall were infrequent. Compared to day-
time academic hospitalists within the general internal medi-
cine division, the physician-work RVUs generated by OAHs
were in the lowest tenth percentile, demonstrating the limited
revenue-generating nature of the role despite the overall robust
volume experienced by the internal medicine service. Al-
though OAHs were not required to bill admissions after mid-
night, this is not considered a source of lost revenue, as
professional billing for these patients was captured by daytime
physicians. And while total revenue generation is sensitive to
hospital setting, these findings at a large academic hospital
with a busy internal medicine service cast doubt regarding the
return on economic investment for implementing a relatively
expensive Bacademic-heavy^ OAH program in smaller set-
tings, especially with minimal immediate impact on patient-
level outcomes.
The IOM and the Clinical Learning Environment Review

(CLER) program, as part of the ACGME Next Accreditation
System (NAS) recommendations, are promoting continued
focus on patient safety, quality improvement, transitions of
care, supervision, and duty hours oversight.24–27 While the
OAH role contributes to meeting house staff supervision
requirements, the nighttime presence of an attending physician
is a paradigm shift for graduate medical education.5,28 Night
hours have traditionally provided opportunities for house staff
physicians to garner autonomy and independence, leading to
significant advances in skill development.29 Additionally, in-
direct supervision by attending physicians requires astute as-
sessment of house staff physicians’ skills, the decision to
entrust them with specific activities, and their ability to accu-
rately communicate medical information.30,31 With the transi-
tion from traditional time-based training toward competency-
based graduate medical education, academic medical centers
and residency programs are challenged to provide house staff
with the skills to perform the activities necessary for indepen-
dent, autonomous practice.32 The increasing use of OAHs
requires close monitoring of the degree and quality of direct
on-site supervision in order to preserve house staff develop-
ment and growth.3,5,7,28 A deliberate effort to preserve resident
autonomy will be needed to secure this essential aspect of
house staff education.
The responsibilities of our OAHs represent a prototype for

other programs and subsequent research in this area. If, as our
results suggest, the creation of an OAH program cannot be
justified by improved patient outcomes, the position must then

be justified by other means, either through deliberate design
optimizing sustained revenue generation or through intention-
al curricular design and professional development in order to
improve the education and maturation of resident physicians.
Other benefits not quantified by this study could also be
considered, including patient and physician satisfaction, and
select patient-reported outcome measures. As Hanson et al.
hypothesized, the presence of an OAH may lead to a lower
rates of adverse events, medical errors, diagnostic testing, and
high-cost bed triage.28 Studies have also demonstrated that
inexperienced physicians have higher cost profiles, supporting
the hypothesis that an experienced OAH could help reduce
expenditures.33 Potential benefits also include enhanced resi-
dent education, opportunities for resident physicians to collab-
orate with attending physicians in medical decision-making,
and optimized care delivery process measures (e.g., appropri-
ate medication selection). Investigation of these more granular
outcomes affected by on-site supervision may provide a more
accurate understanding of the value of the OAH. Measuring
these outcomes will likely require time and labor-intensive
methods not readily captured in clinical data.
In summary, the implementation of an OAH program at a

large, well-staffed academic hospital was not associated with
significant changes in patient-level outcomes, and required
financial subsidization by hospital leadership. Institutions that
are considering adoption of an OAH program will need to
balance relative cost with other, less tangible benefits in resi-
dent education, patient satisfaction, physician quality of life,
and patient outcomes.
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1. Please type your name: _________
2. On which day of the week did your shift begin?

a. Monday
b. Tuesday
c. Wednesday
d. Thursday
e. Friday
f. Saturday
g. Sunday

3. Date your shift began: _____
4. During this overnight shift, report the number of the

following activities:

a. House staff admissions staffed and billed BEFORE
midnight

b. House staff admissions staffed and billed AFTER
midnight

c. House staff admissions reviewed with house staff
(but NOT staffed/billed)

d. Admissions from ED completed by you (w/o house
staff involvement)

e. Interhospital transfer requests received (deferred or
accepted)

f. Discharges to home or rehab from the medicine floor
g. Bedside evaluations (excluding those performed for

patients you independently admitted or staffed with
house staff)

h. Consultations performed independently and billed
(exclude consultations from the ED admitted to
medicine service)

i. Consultations performed independently but not billed
j. Consultations performed by house staff, staffed and

billed by you
k. Consultations performed d by house staff, staffed but

NOT billed by you

All items offered the following answer choices:
0 1 2 3 4 5 6 7 8 9 10

5. Please report the number of the following events/
procedures:

a. “Code blue” events - supervising house staff
b. “Code blue” events - primary operator/team leader
c. Rapid responses - supervising house staff
d. Rapid responses - primary operator/team leader
e. Central venous lines - supervising house staff

APPENDIX

Overnight AcademicHospitalist DailyWork Log
Instrument
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f. Central venous lines - primary operator/team leader
g. Arterial lines - supervising house staff
h. Arterial lines - primary operator/team leader
i. Paracenteses - supervising house staff
j. Paracenteses - supervising house staff
k. Thoracenteses - supervising house staff
l. Thoracenteses - primary operator/team leader
m. Lumbar punctures - supervising house staff
n. Lumbar punctures - primary operator/team leader

All items offered the following answer choices:
0 1 2 3 4 5 6 7 8

6. Please estimate the number of MINUTES spent:

a. Staffing admissions with medicine house staff (including
discussing admission and evaluating patient) _____

b. Supervising night float house staff on general medicine
(for any issue, EXCLUDING staffing house staff admis-
sions listed above) _____

c. Supervising ICU house staff _____
d. Discussing patient care issues face-to-face with a non-

physician provider (i.e. nurse, respiratory tech, pharma-
cist, etc.) on the sixth floor (general medicine unit) _____
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