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T he Accreditation Council for Graduate Medical Ed-
ucation (ACGME) first mandated residency work 
hour restrictions in 2003.1 In 2011, revised work hour 
requirements were issued, further limiting the max-

imum duration of a shift and extending the duration of time 
off between scheduled shifts.2 Academic medical centers have 
been forced to adapt to work hour restrictions, and cuts in 
funding to research and educational missions have pressured 
institutions to restructure with a greater focus on high-quality, 
lower-cost care.3,4 In response, many academic hospitals have 
added hospitalist teams, or incorporated advanced practice 
clinicians (APCs) (nurse practitioners [NPs] and physician assis-
tants [PAs]) to accommodate resident physician duty hour re-
strictions on their inpatient general medicine services.5,6 More 

recently, the COVID-19 pandemic has created unanticipated 
physician shortages forcing medical centers to rapidly expand 
and broaden the scope of their existing APC workforce.7

Several comparisons of clinical outcomes, cost, and pa-
tient satisfaction between different combinations of hospi-
talist-based, resident-based, or APC-based inpatient teams 
have been reported with conflicting observations.6,8-14 Roy et al 
reported no significant differences in mortality, length of stay 
(LOS), or readmissions between PA and resident teams.6 Tim-
mermans et al reported similar cost-effectiveness, LOS, and 
quality of care between PA and physician teams that included 
a hybrid of attending only and resident teams.13,14 Alternatively, 
Singh et al and Iannuzzi et al reported increased LOS among 
PA teams,10,12 whereas Chin et al observed an increased LOS 
and reduced 30-day readmissions among hospitalist teams.8 
While these observed differences may be attributable to het-
erogeneous patient populations or institution-specific team 
structure, the exact reasons remain unknown. Furthermore, 
understanding the value of alternate staffing models is essen-
tial for medical centers to prepare for potential COVID-19 re-
lated physician shortages. To our knowledge, no study to date 

*Corresponding Author: Stacy A Johnson, MD; Email: stacy.a.johnson@ 
hsc.utah.edu; Telephone: 801-581-7822.

Published online first November 18, 2020.

Received: March 12, 2020; Revised: May 12, 2020; Accepted: May 20, 2020

© 2020 Society of Hospital Medicine DOI 10.12788/jhm.3475

BACKGROUND: Academic medical centers have 
expanded their inpatient medicine services with advanced 
practice clinicians (APCs) or nonteaching hospitalists 
in response to patient volumes, residency work hour 
restrictions, and recently, COVID-19. Reports of clinical 
outcomes, cost, and resource utilization differ among 
inpatient team structures.

OBJECTIVE: Directly compare outcomes among resident, 
APC, and solo hospitalist inpatient general medicine teams.

DESIGN: Retrospective cohort study using multivariable 
analysis adjusted for time of admission, interhospital 
transfer, and comorbidities that compares clinical 
outcomes, cost, and resource utilization.

SUBJECTS: Patients 18 years or older discharged from 
an inpatient medicine service between July 2015 and July 
2018 (N = 12,716). 

MAIN MEASURES: Length of stay (LOS), 30-day 
readmission, inpatient mortality, normalized total direct 
cost, discharge time, and consultation utilization.

KEY RESULTS: Resident teams admitted fewer patients 
at night (32.0%; P < .001) than did APC (49.5%) and 
hospitalist (48.6%) teams. APCs received nearly 4% more 
outside transfer patients (P = .015). Hospitalists discharged 
patients 26 minutes earlier than did residents (mean hours 
after midnight [95% CI], 14.58 [14.44-14.72] vs 15.02 
[14.97-15.08]). Adjusted consult utilization was 15% higher 
for APCs (adjusted mean consults per admission [95% 
CI], 1.00 [0.96-1.03]) and 8% higher for residents (0.93 
[0.90-0.95]) than it was for hospitalists (0.85 [0.80-0.90]). 
No differences in LOS, readmission, mortality, or cost were 
observed between the teams. 

CONCLUSION: We observed similar costs, LOS, 30-day 
readmission, and mortality among hospitalist, APC, and 
resident teams. Our results suggest clinical outcomes are 
not significantly affected by team structure. The addition 
of APC or hospitalist teams represent safe and effective 
alternatives to traditional inpatient resident teams. Journal 
of Hospital Medicine 2020;15:709-715. © 2020 Society of 
Hospital Medicine
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has directly compared outcomes between resident, APC, and 
hospitalist team structures within an academic medical center.

We believe our institution provides a unique environment 
to study the differences in inpatient general medicine team 
structure with respect to quality and efficiency of care deliv-
ery. The objective of our study is to directly compare clinical 
outcomes and resource utilization among three distinct team 
structures: APC, resident, and solo hospitalist. We hypothesize 
that clinical outcomes, cost, and utilization of consult services 
will be similar across all team structures and hospitalist teams 
will discharge patients earlier than resident and APC teams.

METHODS
Study Design and Setting
We conducted a retrospective observational cohort study at 
the University of Utah Medical Center, a 548-bed academic 
medical center in Salt Lake City. An electronic database query 
was used to identify all patients discharged from the inpatient 
general internal medicine service between July 1, 2015, and 
July 1, 2018. Baseline patient characteristics were collected in-
cluding age, gender, and Charlson comorbidity index (CCI).15 
Case-mix index was determined for admissions where a Medi-
care Severity Diagnosis Related Group (MS-DRG) and corre-
sponding weight was assigned.16,17 Source of admission was 
collected to identify patients transferred from an outside hos-
pital, typically due to increased medical complexity or need 
for specialty care not available at the referring center. Time of 
admission was collected to classify whether a patient was ad-
mitted during the day or at night. Length of stay was calculated 
as the difference between discharge date/time and admission 
date/time. Discharge order time was collected as a measure 
of clinician efficiency. The number of consults per admission 
was determined by the number of different medical or surgical 
subspecialty services that wrote at least one consultation or 
progress note after the time of admission and were not the 
primary service at the time the note was written. The project 
was reviewed and deemed exempt by the University of Utah 
Institutional Review Board (IRB 00104884).

Inpatient Care Team Structure
Patients were assigned to one of three cohorts dependent 
on the assigned treatment team at the time of discharge. The 
three inpatient team structures were as follows: (1) a “resident 
team” composed of a senior resident (postgraduate year 
[PGY] 2 or PGY3) and one to two medical students or one se-
nior resident, two interns (PGY1), and one to two medical stu-
dents supervised by a hospitalist physician; (2) an “APC team” 
composed of one to two APCs supervised by a hospitalist phy-
sician; and (3) a “hospitalist team” composed of one attending 
hospitalist independently managing all patients. 

Advanced Practice Clinicians
The APC service included 10 APCs (8 PAs and 2 NPs), with a 
combined workforce of nine APC full-time equivalents during 
the study period. Their experience ranged from new graduate 
to 11 years of clinical experience, with an average of 4.2 years. 

Among the 6 APCs with prior clinical experience, the majority 
(86%) of their years of clinical experience were within inpatient 
medicine, oncology, or cardiology. Recognizing the variabili-
ty in clinical experience, we employed a rigorous onboarding 
program that entailed an average of 80 hours of didactic ses-
sions including 1:1 teaching of the inpatient Society of Hospi-
tal Medicine core lecture series combined with initial intense 
clinical oversight.18 This program ranged from 2 weeks to 6 
weeks depending on the individual APC’s clinical experience, 
progress, and comfort working independently. This onboard-
ing program has subsequently been formalized into a 1-year 
APC fellowship that began after the study period concluded.

The degree of autonomy for each APC was  individualized 
based on their clinical experience and ability to recognize 
limitations such as medical decision-making, clinical knowl-
edge, and effective use of interprofessional team members 
(eg, peers, nursing, ancillary staff, consultants, and support 
personnel). Those APCs who demonstrated a sufficient level 
of clinical competence functioned with a high level of autono-
my. During the day, APCs were expected to be the first point 
of contact for interprofessional team members, to respond to 
acute clinical changes in a patient’s condition, and to discuss 
active issues with the supervising attending, all with the major-
ity of medical decision-making, direct patient communication, 
documentation, and care coordination performed by the APC. 
An experienced subset of the APC service was responsible for 
overnight coverage. Nocturnist APCs independently managed 
all cross-cover issues on patients assigned to APC and hospi-
talist teams and performed admissions with very little to no 
direct supervision of the overnight attending physician.

Patient Admission and Redistribution Process
During the study period, resident teams performed all daytime 
admissions (6 am to 6 pm) on a rotating basis. On any given day, 
three of four resident teams performed daytime admissions 
with the fourth team designated as “golden” and free from 
admitting duties. Patients admitted during the day remained 
assigned to the resident team for continuity. The APC and 
hospitalist teams did not accept new admissions during the 
day. Nighttime admissions (6 pm to 6 am) were performed by a 
separate team composed of two senior residents, two interns, 
one APC, occasional APC and medical students, and one su-
pervising attending hospitalist. This team functioned as a sin-
gle unit. Nighttime admissions were performed in a sequential 
and rotating fashion (eg, Intern A > Intern B > Resident A > 
Resident B > APC > student(s) > Intern A > Intern B, etc). Pa-
tients admitted overnight were randomly redistributed the fol-
lowing morning, with the majority reassigned to an APC team 
or hospitalist team in order to offset the workload of the res-
ident teams performing daytime admissions. Following redis-
tribution, a patient would remain assigned to the daytime APC 
or hospitalist team for the duration of their hospitalization. The 
redistribution decisions were based on individual team cen-
sus, without systematic consideration of an individual patient’s 
diagnosis, medical complexity, socioeconomic status, or per-
ceived quality of learning potential (eg, good teaching case). 
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Study Outcomes
We divided study outcomes into two categories, clinical out-
comes and resource utilization. Clinical outcomes included 
LOS, unplanned readmission within 30-days, and inpatient 
mortality and were designed to measure patient-related out-
comes as a reflection of the quality of care delivered by dif-
ferent team structures. Resource utilization included discharge 
order time, discharge time, consults per admission, and total 
direct cost, which were designed to measure provider-related 
differences in efficiency and cost of care. 

Statistical analysis
Baseline characteristics and unadjusted outcomes are report-
ed as frequency and percent, normally distributed variables as 
mean with SD, and nonnormally distributed variables as medi-
an with interquartile range (IQR). Baseline characteristics and 
unadjusted outcomes were compared using the chi-square test 
or the t test, where appropriate. Multivariable regression analy-
sis using generalized linear models with a log link function and 
gamma distribution was used for continuous outcomes. Mul-
tivariable logistic regression was used for binary outcomes.10 
Covariates included in regression models were age, gender, 
CCI, transfer from an outside hospital, and nighttime admis-
sion. In a sensitivity analysis, we included MS-DRG weight as 
a covariate for 85% of hospitalizations in our cohort exclusive 
of observation stays, and our findings were qualitatively similar 
(data not reported but available on request). Adjusted contin-
uous outcomes were estimated using marginal effects at the 
means.19 Due to the sensitivity of cost data and an institutional 
policy against disclosing cost figures, total direct costs were 
normalized using the unadjusted median and adjusted mean 
total direct cost of an admission to an APC team as the nor-
malizing value. A P value cutoff of .05 was used to determine 
statistical significance. Stata/IC version 16.1 (StataCorp) was 
used for all analyses.

RESULTS
Study Population
A total of 12,716 hospital admissions were identified during 
the study period. Of these, 7,943 (62.5%) admissions were as-
signed to a resident team, 3,519 (27.7%) admissions were as-
signed to an APC team, and the remaining 1,254 (9.9%) were 
assigned to a hospitalist team. Baseline patient characteristics 
are reported in Table 1. Patients admitted to resident teams 
(mean age [SD], 56.9 [19.1] years) were younger than those ad-
mitted to an APC team (58.0 [19.3] years; P = .004) or a hos-
pitalist team (58.2 [19.3] years; P = .026). The case-mix index 
(mean MS-DRG weight [SD], 1.44 [0.87]) was slightly lower for 
resident teams than that for APC teams (1.49 [0.90]; P = .025).
Resident teams had a significantly lower proportion of night 
admissions than did APC teams (32.0% vs 49.5%; P < .001) and 
hospitalist teams (48.6%; P < .001). APC teams were assigned 
more patients transferred from an outside hospital (19.1%), 
compared with resident teams (15.0%; P < .001) and hospitalist 
teams (16.0%; P = .015). No other significant differences were 
observed in baseline characteristics between cohorts.

Clinical Outcomes
Unadjusted analysis demonstrated the LOS was similar among 
resident, APC, and hospitalist teams with a median (IQR) LOS 
of 2.90 (1.86, 4.26) days, 2.93 (1.89, 4.66) days, and 2.86 (1.84, 
4.67) days, respectively. No significant differences were ob-
served in unadjusted 30-day readmissions or inpatient mortali-
ty among the team structures (Table 2). Following multivariable 
adjustment for differences in baseline characteristics, no signif-
icant differences were observed in LOS, 30-day readmission, or 
inpatient mortality among teams (Table 3).

Resource Utilization
In unadjusted comparisons, hospitalist teams were observed 
to place discharge orders more than 30 minutes earlier than 
APC teams (median hours after midnight [IQR], 11.20 [9.63, 
13.60] vs 11.73 [10.00, 13.87]; P < .001) and 54 minutes earlier 
than resident teams (12.10 [10.38, 13.90]; P < .001) (Table 2). 
Consistent with the earlier placement of discharge orders, hos-
pitalist patients were also discharged from the hospital 26 and 
32 minutes earlier than APC and resident patients, respective-
ly. APC teams also discharged patients slightly earlier (6 min-
utes) than resident teams (median hours after midnight [IQR], 
14.97 [13.23, 16.72] vs 15.07 [13.42, 16.73]; P = .045). Median 
consultation use among teams was similar, although statistical-
ly significant differences were present. Normalized total direct 
cost was 8% higher (P < .001) for admissions to APC teams than 
that for resident teams and 7% higher (P = .008) than that for 
hospitalist teams in unadjusted analysis (Table 2).

Following multivariable adjustment, the mean differences in 
discharge order time and discharge time remained significant 
with hospitalist teams discharging patients an average of 20 
to 30 minutes earlier than APC and resident teams (Table 3). 
Consultant utilization remained significantly different between 
teams, with APC teams utilizing consultants on average 15% 
more than hospitalist teams (P < .001) and 7% more than resi-
dent teams (P = .001). The differences in total direct costs were 
not significant after adjusted analysis.

DISCUSSION
Many academic medical centers have expanded their work-
force with APC or nonteaching hospitalist teams to accommo-
date the increasing volume of hospital admissions, resident 
work hour restrictions,1,2 and medical complexity of an aging 
population. Several hospitals have reported comparative out-
comes between different care delivery models, with conflict-
ing results.6,8,10-12 In our study, we directly evaluated three in-
patient care delivery models and found that hospitalist teams 
discharged patients more efficiently and utilized fewer consul-
tants, compared with APC and resident teams. In spite of this 
improved efficiency, no significant differences were observed 
in cost or other clinical outcomes.

Our findings are important and further strengthen the evi-
dence supporting the use of APCs on inpatient general medi-
cine services and are of particular interest to academic centers 
struggling to expand staffing in order to offset the growth in 
patient volume and reduction in resident workforce. We be-
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TABLE 1. Baseline Patient Characteristics

Resident team 
(N = 7,943)

APC team 
(N = 3,519)

Hospitalist team 
(N = 1,254)

P valuea 

(Resident vs APC)
P valuea 

(APC vs hospitalist)
P valuea 

(Resident vs hospitalist)

Age in years, 
mean (SD)

56.9 (19.1) 58.0 (19.3) 58.2 (19.3) .004 .770 .026

Female, No. (%) 3,943 (49.6) 1,808 (51.4) 610 (48.6) .086 .096 .512

Case-mix index, 
mean (SD)b

1.44 (0.87) 1.49 (0.90) 1.48 (0.95) .025 .894 .186

Charlson Comorbidity Index, 
median (IQR)

3 (1-6) 3 (1-6) 3 (1-6) .864 .486 .393

Charlson Comorbidity Index, 
No. (%)
   CCI ≤1
   CCI 2-3
   CCI 4-5
   CCI 6-7
   CCI ≥8

 

2,562 (32.3)
1,865 (23.5)
1,364 (17.2)
1,003 (12.6)
1,149 (14.5)

 

1,117 (31.7)
854 (24.3)
606 (17.2)
441 (12.5)
501 (14.2)

 

426 (34)
286 (22.8)
206 (16.4)
154 (12.3)
182 (14.5)

 

.587

.360

.949

.887

.748

 

.147

.297

.521

.817

.810

 

.228

.601

.515

.731

.964

Transfer from Outside Hospital, 
No. (%)

1,193 (15) 673 (19.1) 201 (16) <.001 .015 .354

Night Admission, No. (%) 2,545 (32) 1,743 (49.5) 610 (48.6) <.001 .590 <.001

10 Most Frequent 
MS-DRG Diagnoses, No. (%)c

Septicemia or severe 
sepsis without mechanical 
ventilation, 1,186 (17.8)

Septicemia or severe 
sepsis without mechanical 

ventilation, 587 (19.0)

Septicemia or severe 
sepsis without mechanical 

ventilation, 177 (16.7)

Disorders of nutrition, 
metabolism, and fluid and 

electrolytes, 243 (3.6)

Infectious and parasitic 
diseases with OR 

procedure, 86 (2.8)

Renal failure, 46 (4.4)

Gastrointestinal 
hemorrhage, 153 (2.3)

Pulmonary edema and 
respiratory failure, 66 (2.1)

Gastrointestinal 
hemorrhage, 27 (2.6)

Renal failure, 141 (2.1) Gastrointestinal 
hemorrhage, 64 (2.1)

Alcohol/drug abuse or 
dependence, 25 (2.4)

Pulmonary edema  
and respiratory failure, 

138 (1.7)

Renal failure, 63 (2.0) Disorders of nutrition, 
metabolism, and fluid  

and electrolytes, 21 (2.0)

Cellulitis, 137 (2.1) Esophagitis, 
gastroenteritis, and 

miscellaneous digestive 
disorder, 57 (1.8)

Esophagitis, 
gastroenteritis, and 

miscellaneous digestive 
disorder, 19 (1.8)

Esophagitis, 
gastroenteritis, and 

miscellaneous digestive 
disorder, 136 (2.0)

Alcohol/drug abuse or 
dependence, 56 (1.8)

Hip and femur procedures 
except major joint,  

18 (1.7)

Alcohol/drug abuse or 
dependence, 121 (1.8)

Hip and femur procedures 
except major joint,  

56 (1.8)

Diabetes mellitus, 18 (1.7)

Hip and femur procedures 
except major joint,  

98 (1.5)

Cellulitis, 49 (1.6) Disorder of liver except 
malignancy, cirrhosis, 
alcoholic hepatitis,  

16 (1.5)

Disorders of pancreas 
except malignancy, 97 

(1.5)

Heart failure and shock, 
47 (1.5)

Disorders of pancreas 
except malignancy,  

16 (1.5)

a Pairwise comparison between specified groups.
b Case-mix index is based on the mean Medicare Severity-Diagnosis Related Group weight, reflecting the average resource utilization within a given Diagnosis Related Group applied to inpa-
tient admissions. The number of inpatient admissions used to calculate the case-mix index for each team are as follows: resident team, 6,659 (83.8%); APC team, 3,088 (87.8%); and hospitalist 
team, 1,057 (84.3%). 

c Diagnosis based on Medicare Severity-Diagnosis Related Group assigned to admissions with inpatient status. The number of inpatient admissions used to calculate percentages are: resident 
team, 6,659; APC team, 3,088; and hospitalist team, 1,057. 

Abbreviations: APC, advanced practice clinician; IQR, interquartile range; CCI, Charlson Comorbidity Index; OR, operating room.
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lieve several findings from our study warrant further discussion. 
First, although hospitalist teams were able to discharge pa-

tients more efficiently, this observation may be influenced by 
factors of workflow rather than caused by significant disparities 
in efficiency between provider types (ie, APC vs hospitalist vs 
resident physician). As with most academic centers, patients 
assigned to resident teams are presented by house staff to an 
attending physician who is ultimately responsible for patient 
care decisions. Therefore, it is conceivable that delays in the 
discharge process are in part related to the convention of bed-
side rounding and discussing the care plan prior to discharge.20 
In fact, we recognized this as a bottleneck and changed our 
discharge process for resident teams in June 2017, with a mea-
surable improvement in discharge times. In the absence of 
this intervention, our observed differences in discharge times 
among teams may have been even greater. 

Second, no significant differences in clinical outcomes were 
observed in our adjusted analyses, which suggests that a sim-
ilar quality of care is delivered to patients regardless of team 
structure, an important observation when considering different 
staffing models. 

Third, we observed a significant increase in consultation use 
among resident and APC teams, compared with hospitalists. 
While we are not able to precisely identify the basis for this varia-
tion, we believe it could reflect differences in clinical experience, 
comfort with diagnostic uncertainty, or the unequal distribution of 
patients transferred from outside hospitals for tertiary care. Inter-
estingly, the greater consultation use did not correlate with higher 
healthcare costs, a finding recently reported by Stevens et al.21 

Fourth, we believe the lack of differences in cost and clinical 
outcomes among team structures may be of particular interest 
to academic centers when considering physician burnout, sal-
aries, and clinical education. The relationship between clerical 
burden, such as completing clinical documentation and com-
puterized physician order entry, has been implicated as a risk 
factor for physician burnout.22 Incorporating APCs into roles 
similar to those performed by resident physicians may reduce 
the clerical burden on hospitalists, thereby reducing the risk 
of physician burnout. The addition of APCs may also repre-
sent opportunities for cost savings for healthcare centers when 
comparing the median salary of an APC to that of an internal 
medicine hospitalist.23,24 Moreover, academic hospitalists have 
been shown to be excellent medical educators and report in-
creased job satisfaction with a variety of duties beyond direct 
patient care.24,25 Unforeseen benefits of adding APC teams 
within our institution has been the added teaching opportu-
nities for APCs and APC students, increased collegiality with 
the APCs, and the creation of an APC fellowship program with 
a focus on inpatient medicine. Similar postgraduate training 
programs have been reported and serve as effective models 
to train APCs for hospital-based practice.26

Lastly, although this project was conceived and completed 
prior to the COVID-19 pandemic, our observations may be in-
formative for medical centers experiencing a workforce short-
age caused by a surge of COVID-19 patients. During a physi-
cian shortage we believe our APC team model could be rapidly 
expanded to accommodate a large influx of patients. This ex-
pansion could be accomplished through a single attending phy-

TABLE 2. Comparison of Unadjusted Clinical Outcomes and Resource Utilization Among Resident, APC, and 
Hospitalist Teams

Resident team 
(N = 7,943)

APC team 
(N = 3,519)

Hospitalist team 
(N = 1,254)

P valuea 

(Resident vs APC)
P valuea 

(APC vs hospitalist)
P valuea 

(Resident vs hospitalist)

Clinical outcomes            

Length of stay in days, 
median (IQR)

2.90 (1.86, 4.26) 2.93 (1.89, 4.66) 2.86 (1.84, 4.67) .366 .062 .214

30-day readmissions, No. (%) 754 (9.5) 311 (8.8) 109 (8.7) .265 .876 .366

In-hospital mortality, No. (%) 42 (0.5) 24 (0.7) 9 (0.7) .317 .896 .402

Resource utilization            

Normalized total cost, median 
(IQR)

0.92 (0.60, 1.51) 1.00 (0.66, 1.60) 0.93 (0.61, 1.57) <.001 .008 .540

Discharge order time 
(hours after midnight), median 
(IQR)

12.1 (10.38, 13.90) 11.73 (10.00, 13.87) 11.20 (9.63, 13.6) <.001 <.001 <.001

Discharge time 
(hours after midnight), median 
(IQR)

15.07 (13.42, 16.73) 14.97 (13.23, 16.72) 14.53 (12.82, 16.42) .045 .002  <.001

Consults per admission, median 
(IQR)

1 (0, 1) 1 (0, 2) 1 (0, 1) <.001 <.001 .088

aPairwise comparison between specified groups.

Abbreviations: APC, advanced practice clinician; IQR, interquartile range.
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sician overseeing multiple APC teams. In this model, the super-
vising physician would only evaluate the most complex patients 
with most patients being managed solely by an APC from ad-
mission to discharge. Such changes may require temporary sus-
pension of state laws restricting APC independent practice.27,28 

Our findings contrast those of previous reports in that we 
did not observe significant differences in clinical outcomes (ie, 
LOS, inpatient mortality, and 30-day readmissions) or total direct 
cost.8,10,21 Other institutions have noted an increased LOS among 
APC teams and hospitalist teams, compared with resident 
teams.8,10 Furthermore, Chin et al and Iannuzzi et al reported re-
ductions in healthcare cost for resident teams, whereas our study 
did not identify significant cost differences among team struc-
tures. Although we cannot pinpoint the exact reason(s) for these 
dissimilarities, it is plausible that unmeasured factors such as insti-
tutional differences in APC training, direct physician supervision, 
admission processes, or inpatient team census may play a role. 

Several study limitations should be recognized. First, the ret-
rospective, nonrandomized design is one of the largest limita-
tions of our study. Administrative data was obtained via an elec-
tronic query of our data warehouse, and although we aimed to 
identify as many patient characteristics as possible to adjust 
for cofounding effects, undetected differences among cohorts 
may exist. Second, our inpatient admission process may have 
placed undue burden on resident teams to perform all day-
time admissions, inadvertently affecting study outcomes. It is 
possible the observed benefits of a solo hospitalist team are 

attributable to the lack of admitting duties rather than inher-
ent advantages of the team structure. If this were the case, we 
would expect similar benefits among APC teams, which we did 
not note. Third, the study was performed at a single academ-
ic center, which may limit the generalizability of our results. 
Fourth, it is possible the outcomes are similar among teams 
because our hospitalist faculty rotate proportionately between 
the different teams. Lastly, the study was underpowered to 
detect a significant difference in mortality between hospital-
ist and APC teams. A post hoc power calculation based on 
our observed sample and effect sizes estimated 75% power to 
detect a mortality difference between hospitalists and APCs; 
other mortality comparisons were adequately powered.

CONCLUSION
We observed similar total direct costs, LOS, 30-day readmis-
sion, and inpatient mortality between hospitalist, APC, and 
resident teams. APC and resident teams utilized more consul-
tants and discharged patient later than hospitalists. Our analy-
sis suggests clinical outcomes are not significantly affected by 
inpatient team structure, and the addition of general medicine 
inpatient APC or hospitalist teams represent safe and efficient 
alternatives to traditional resident teams within an academic 
medical center. 

Disclosures: All authors declare they have no conflicts of interest.

TABLE 3. Comparison of Adjusted Clinical Outcomes and Resource Utilization Among Resident, APC, and Hospitalist 
Teams*

Resident team 
(N = 7,943)

APC team 
(N = 3,519)

Hospitalist team 
(N = 1,254)

P valuea 

(Resident vs APC)
P valuea 

(APC vs hospitalist)
P valuea 

(Resident vs hospitalist)

Clinical outcomes    

Length of stay in days, mean 
(95% CI)

3.54 (3.48-3.59) 3.60 (3.51-3.69) 3.57 (3.42-3.73) .233 .754 .643

30-day readmissions, OR  
(95% CI)

1.07 (0.93-1.23) 1.01 (0.80-1.27) 0.93 (0.75-1.15) .355 .935 .501

In-hospital mortality, OR  
(95% CI)

0.87 (0.52-1.45) 0.93 (0.43-2.02) 1.21 (0.58-2.53) .587 .857 .604

Resource utilization          

Normalized total cost, mean 
(95% CI)

0.97 (0.95-0.99) 1.00 (0.97-1.03) 0.98 (0.94-1.04) .172 .463 .901

Discharge order time 
(hours after midnight), mean 
(95% CI)

12.16 (12.11-12.22) 11.95 (11.87-12.03) 11.62 (11.49-11.76) <.001 <.001 <.001

Discharge time 
(hours after midnight), mean 
(95% CI)

15.02 (14.97-15.08) 14.89 (14.80-14.98) 14.58 (14.44-14.72) .015 <.001 <.001

Consults per admission, mean 
(95% CI)

0.93 (0.90-0.95) 1 (0.96-1.03) 0.85 (0.80-0.90) .001 <.001 .013

*Outcomes adjusted for age, gender, Charlson Comorbidity Index, transfer from outside hospital, and nighttime admission.
aPairwise comparison between specified groups.

Abbreviations: APC, advanced practice clinician; OR, odds ratio.
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