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BACKGROUND: Observation medicine is a growing field
with increasing involvement by hospitalists. Little has been
written regarding clinical outcomes in hospitalist-run clinical
decision units (CDUs).

OBJECTIVE: To determine the impact of a hospitalist-run geo-
graphic CDU on length of stay (LOS) for observation patients.
Secondary objectives included examining the impact on 30-day
emergency department (ED) or hospital revisit rates.

DESIGN: Retrospective cohort study with pre- and post-
implementation analysis.

SETTING: Urban, academic, 600-bed teaching hospital in
Camden, New Jersey.

PATIENTS: Observation patients discharged from medical–
surgical units before and after CDU opening and those dis-
charged from the CDU after CDU opening.

INTERVENTION: Creation of a hospitalist-run, 20-bed geo-
graphic CDU, adjacent to the ED with order sets, protocols,
and priority consults and testing.

MEASUREMENTS: Median LOS for observation patients
was calculated for 7 months pre- and post-CDU implemen-
tation. ED and hospital revisits requiring an observation or
inpatient stay within 30 days of discharge were measured.

RESULTS: CDU observation patients had a lower median
LOS than medical–surgical observation patients during the
same period (17.6 hours vs 26.1 hours, P< 0.001). CDU
LOS was lower than medical–surgical observation LOS in
the 7 months 1 year prior to CDU implementation (17.6
hours vs 27.1 hours, P< 0.001). CDU patients had a similar
30-day ED or hospital revisit rate compared with observa-
tion patients pre-CDU.

CONCLUSIONS: Implementing a hospitalist-run geographic
CDU was associated with a 35% decrease in observation
LOS for CDU patients compared with a 3.7% decrease for
medical–surgical observation patients. CDU LOS
decreased without increasing ED or hospital revisit rates.
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Hospitalists play a crucial role in improving hospital
throughput and length of stay (LOS). The clinical deci-
sion unit (CDU) or observation unit (OU) is a strategy
that was developed to facilitate both aims. CDUs and
OUs are units where patients can be managed in the
hospital for up to 24 hours prior to a decision being
made to admit or discharge. Observation care is pro-
vided to patients who require further treatment or mon-
itoring beyond what is accomplished in the emergency
department (ED), but who do not require inpatient
admission. CDUs arose in the 1990s in response to a
desire to decrease inpatient costs as well as changing
Medicare guidelines, which recognized observation sta-
tus. Initially, CDUs and OUs were located within the
ED and run by emergency medicine physicians. How-

ever, at the turn of the 21st century, hospitalists became
involved in observation medicine, and the Society of
Hospital Medicine issued a white paper on the OU in
2007. 1 Today, up to 50% of CDUs and OUs nationally
are managed by hospitalists and located physically out-
side of the ED.2,3

Despite the fact that nearly half of all CDUs and OUs
nationally are run by hospitalists, there has been little
published regarding the impact of hospitalist-driven
units. This study demonstrates the effect of observation
care delivered in a hospitalist-run geographic CDU.
The primary objective was to determine the impact on
LOS for patients in observation status managed in a
hospitalist-run CDU compared with LOS for observa-
tion patients with the same diagnoses cared for on med-
ical–surgical units prior to the existence of the CDU.
The secondary objective was to determine the effect on
the 30-day ED or hospital revisit rate, as well as ED
LOS. This work will guide health systems, hospitalist
groups, and physicians in their decision making regard-
ing the future structure and process of CDUs.

METHODS
Study Design

The Cooper University Hospital institutional review
board approved this study. The study took place at
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Cooper University Hospital, a large, urban, academic
safety-net hospital providing tertiary care located in
Camden, New Jersey.

We performed a retrospective observational study
of all adult observation encounters at the study hospi-
tal from July 2010 to January 2011, and July 2011
through January 2012. During the second time period,
patients could have been managed in the CDU or on
a medical–surgical unit. We recorded the following
demographic data: age, gender, race, principal diagno-
sis, and payer, as well as several outcomes of interest,
including: LOS (defined as the time separating the
admitting physician order from discharge), ED visits
within 30 days of discharge, and hospital revisits
(observation or inpatient) within 30 days.

Data Sources

Data were culled by the institution’s performance im-
provement department from the electronic medical
record, as well as cost accounting and claims-based
sources.

Clinical Decision Unit

The CDU at Cooper University Hospital opened in
June 2011 and is a 20-bed geographically distinct unit
adjacent to the ED. During the study period, it was
staffed 24 hours a day by a hospitalist and a nurse
practitioner as well as dedicated nurses and critical
care technicians. Patients meeting observation status
in the ED were eligible for the CDU provided that
they fulfilled the CDU placement guidelines including
that they were more likely than not to be discharged
within a period of 24 hours of CDU care, did not
meet inpatient admission criteria, did not require new
placement in a rehabilitation or extended-care facility,
and did not require one-on-one monitoring. Addi-
tional exclusion criteria included severe vital sign or
laboratory abnormalities. The overall strategy of the
guidelines was to facilitate a “pull culture,” where the
majority of observation patients were brought from
the ED to the CDU once it was determined that they
did not require inpatient care. The CDU had order
sets and protocols in place for many of the common
diagnoses. All CDU patients received priority labora-
tory and radiologic testing as well as priority consulta-
tion from specialty services. Medication reconciliation
was performed by a pharmacy technician for higher-
risk patients, identified by Project BOOST (Better
Outcomes by Optimizing Safe Transitions) criteria.4

Structured multidisciplinary rounds occurred daily
including the hospitalist, nurse practitioner, registered
nurses, case manager, and pharmacy technician. A dis-
charge planner was available to schedule follow-up
appointments.

Although chest pain was the most common CDU
diagnosis, the CDU was designed to care for the
majority of the hospital’s observation patients rather
than focus specifically on chest pain. Patients with

chest pain who met observation criteria were
transferred from the ED to the CDU, rather than a
medical–surgical unit, provided they did not have:
positive cardiac enzymes, an electrocardiogram
indicative of ischemia, known coronary artery disease
presenting with pain consistent with acute coronary
syndrome, need for heparin or nitroglycerin
continuous infusion, symptomatic or unresolved
arrhythmia, congestive heart failure meeting inpatient
criteria, hypertensive urgency or emergency,
pacemaker malfunction, pericarditis, or toxicity from
cardiac drugs. Cardiologist consultants were involved
in the care of nearly all CDU patients with chest pain.

Observation Status Determination

During the study period, observation status was rec-
ommended by a case manager in the ED based on
Milliman (Milliman Care Guidelines) or McKesson
InterQual (McKesson Corporation) criteria, once it
was determined by the ED physician that the patient
had failed usual ED care and required hospitalization.
Observation status was assigned by the admitting
(non-ED) physician, who placed the order for inpa-
tient admission or observation. Other than the imple-
mentation of the CDU, there were no significant
changes to the process or criteria for assigning obser-
vation status, admission order sets, or the hospital’s
electronic medical record during this time period.

Statistical Analysis

Continuous data are presented as mean (6 standard
deviation [SD]) or median (25%–75% interquartile
range) as specified, and differences were assessed using
one-way analysis of variance testing and Mann-
Whitney U testing. Categorical data are presented as
count (percentage) and differences evaluated using v2

analysis. P values of 0.05 or less were considered stat-
istically significant.

To account for differences in groups with regard to
outcomes, we performed a multivariate regression
analysis. The following variables were entered: age
(years), gender, race (African American vs other),
admission diagnosis (chest pain vs other), and insur-
ance status (Medicare vs other). All variables were
entered simultaneously without forcing. Statistical
analyses were done using the SPSS 20.0 Software
(SPSS Inc., Chicago, IL).

RESULTS
Demographics

There were a total of 3735 patients included in the
study: 1650 in the pre-CDU group, 1469 in the post-
CDU group, and 616 in the post-CDU group on medi-
cal–surgical units. The post-CDU period had a total
of 2085 patients. Patients in the CDU group were
younger and were more likely to have chest pain as
the admission diagnosis. Patient demographics are
presented in Table 1.
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Outcomes of Interest

There was a statistically significant association
between LOS and CDU implementation (Table 2).
Observation patients cared for in the CDU had a
lower LOS than observation patients cared for on the
medical–surgical units during the same time period
(17.6 vs 26.1 hours, P< 0.0001).

In total, there were 717 total revisits including ED
visits and hospital stays within 30 days of discharge
(Table 2). Of all the observation encounters in the
study, 19.2% were followed by a revisit within 30
days. There were no differences in the 30-day post-ED
visit rates in between periods and between groups.

Mean ED LOS for hospitalized patients was examined
for a sample of the pre- and post-CDU periods, namely
November 2010 to January 2011 and November 2011
to January 2012. The mean ED LOS decreased from 410
minutes (SD 5 61) to 393 minutes (SD 5 51) after imple-
mentation of the CDU (P 5 0.037).

To account for possible skewing of the data, we trans-
formed LOS into ln (natural log) LOS and found the fol-
lowing means (SD): group 1 was 3.27 (0.94), group 2 was
2.78 (0.6), and group 3 was 3.1 (0.93). Using an independ-
ent t test, we found a significant difference between groups
1 and 2, 2 and 3, as well as 1 and 3 (P< 0.001 for all).

Chest-Pain Subgroup Analysis

We analyzed the data specifically for the 1122 patients
discharged with a diagnosis of chest pain. LOS was sig-
nificantly lower for patients in the CDU compared to
either pre-CDU or observation on floors (Table 2).

Multivariate Regression Analysis

We performed a linear regression analysis using the follow-
ing variables: age, race, gender, diagnosis, insurance status,
and study period (pre-CDU, post-CDU, and post–non-
CDU). We performed 3 different comparisons: pre-CDU
vs post-CDU, post–non-CDU vs post-CDU, and post–non-
CDU vs pre-CDU. After adjusting for other variables, the
post–non-CDU group was significantly associated with
higher LOS (P<0.001). The pre-CDU group was associ-
ated with higher LOS than both the post-CDU and post–
non-CDU groups (P<0.001 for both).

DISCUSSION
In our study of a hospitalist-run CDU for observation
patients, we observed that the care in the CDU was
associated with a lower median LOS, but no increase
in ED or hospital revisits within 30 days.

Previous studies have reported the impact of clinical
observation or clinical diagnosis units, particularly

TABLE 1. Patient Demographics by Group

Variable Pre-CDU, n 5 1,650 Post-CDU, n 5 1,469 Post–Non-CDU, n 5 616 P, CDU vs Pre-CDU P, Non-CDU vs Pre-CDU P, CDU vs Non-CDU

Age, y [range] 56 [45–69] 53 [43–64] 57 [44.3–70] <0.001 0.751 0.001
Female gender 918 (55.6%) 833(56.7%) 328 (53.2%) 0.563 0.319 0.148
African American race 574 (34.8%) 505 (34.4%) 174 (28.2%) 0.821 0.004 0.007
Admission diagnosis

Chest pain 462 (38%) 528 (35.9%) 132 (21.4%) <0.001 0.002 <0.001
Syncope 93 (5.6%) 56 (3.8%) 15 (2.4%) 0.018 0.001 0.145
Abdominal pain 46 (2.8%) 49 (3.3%) 20(3.2%) 0.404 0.575 1.0
Other 1,049 (63.6%) 836 (56.9%) 449 (72.9%) <0.001 <0.001 <0.001

Third-party payer
Medicare 727 (44.1%) 491 (33.4%) 264(43.4%) <0.001 0.634 <0.001
Charity care 187 (11.3%) 238 (16.2%) 73 (11.9%) <0.001 0.767 0.010
Commercial 185 (11.1%) 214 (14.6%) 87 (14.1%) 0.005 0.059 0.838
Medicaid 292 (17.7%) 280 (19.1%) 100 (16.2%) 0.331 0.454 0.136
Other 153 (9.3%) 195 (13.3%) 60 (9.9%) <0.001 0.746 0.028
Self-pay 106 (6.4%) 51(3.5%) 32 (5.2%) <0.001 0.323 0.085

NOTE: Abbreviations: CDU, clinical decision unit.

TABLE 2. Revisit Rates and Length of Stay Pre- and Post-CDU Implementation

Outcome Pre-CDU, n 5 1,650 Post-CDU, n 5 1,469 Post–Non-CDU, n 5 616 P, CDU vs Pre-CDU P, Non-CDU vs Pre-CDU P, CDU vs Non-CDU

All patients, n5 3,735
30-day ED or hospital revisit 326 (19.8%) 268 (18.2%) 123 (17.2%) 0.294 0.906 0.357
Median LOS, h 27.1 [17.4–46.4] 17.6 [12.1–22.8] 26.1 [16.9–41.2] <0.001 0.004 <0.001

Chest-pain patients, n5 1,122
30-day ED or hospital revisit 69 (14.9%) 82 (15.5%) 23 (17.4%) 0.859 0.496 0.596
Median LOS, h 22 [15.8–38.9] 17.3 [10.9–22.4] 23.2 [13.8–43.1] <0.001 0.995 <0.001

Other diagnoses, n5 2,613
30-day ED or hospital revisit 257 (21.6%) 186 (19.8%) 100 (18.4%) 0.307 0.693 0.727
Median LOS, h 30.4 [18.6–49.4] 17.8 [12.9–23] 26.7 [17.2–31.1] <0.001 <0.001 <0.001

NOTE: Abbreviations: CDU, clinical decision unit; ED, emergency department; LOS, length of stay.
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chest-pain units.5–15 Studies of hospitalist-run units
suggest shorter LOS in the entire hospital,16 or in the
target unit.17 Although one study suggested a lower
30-day readmission rate,18 most others did not
describe this effect.16,17 Our study differs from previ-
ous research in that our program employed a pull-
culture aimed at accepting the majority of observation
status patients without focusing on a particular diag-
nosis. We also implemented a structured multidiscipli-
nary team focused on expediting care and utilized
BOOST-framed transitions, including targeted medica-
tion reconciliation and tools such as teach-back.

The CDU in our hospital produced shorter LOS
even compared to our non-CDU units, but the revisit
rate did not improve despite activities to reduce revis-
its. During the study period, efforts to decrease read-
missions were implemented in various areas of our
hospital, but not a comprehensive institution-wide
readmissions strategy. Lack of impact on revisits
could be viewed as a positive finding, in that shorter
LOS did not result in patients being discharged home
before clinically stable. Alternatively, lack of impact
could be due to the uncertain effectiveness of BOOST
specifically19–21 or inpatient-targeted transitions inter-
ventions more generally.22

Our study has certain limitations. Findings in our
single-center study in an urban academic medical cen-
ter may not apply to CDUs in other settings. As a
pre–post design, our study is subject to external trends
for which our analyses may be unable to account. For
example, during CDU implementation, there were
hospital-wide initiatives aimed at improving inpatient
LOS, including complex case rounds, increased use of
active bed management, and improved case manage-
ment efforts to decrease LOS. These may have been a
factor in the small decrease in observation LOS seen
in the medical–surgical patients during the post
period. Additionally, though we have attempted to
control for possible confounders, there could have
been differences in the study groups for which we
were unable to account, including code status or
social variables such as homelessness, which played a
role in our revisit outcomes. The decrease in LOS by
35%, or 9.5 hours, in CDU patients is clinically
important, as it allows low-risk patients to spend less
time in the hospital where they may have been at risk
of hospital-acquired conditions; however, this study
did not include patient satisfaction data. It would be
important to measure the effect on patient experience
of potentially spending 1 fewer night in the hospital.
Finally, our CDU was designed with specific clinical
criteria for inclusion and exclusion. Patients who were
higher risk or expected to need more than 24 hours of
care were not placed in the CDU. We were not able
to adjust our analyses for factors that were not in our
data, such as severe vital sign or laboratory abnormal-
ities or a physician’s clinical impression of a patient.
It is possible, therefore, that referral bias may have

occurred and influenced our results. The fact that
non-CDU chest-pain patients in the post-CDU period
did not experience any decrease in LOS, whereas
other medical–surgical observation patients did, may
be an example of this bias. Patients were excluded
from the CDU by virtue of being deemed higher risk
as described in Methods section. We were unable to
adjust for these differences.

Implementation of CDUs may be useful for health
systems seeking to improve hospital throughput and
improve utilization among common but low-acuity
patient groups. Although our initial results are prom-
ising, the concept of a CDU may require enhance-
ments. For example, at our hospital we are addressing
transitions of care by looking at models that address
patient risk through a systematic process, and then
target individuals for specific interventions to prevent
revisits. Moreover, the study of CDUs should report
impact on patient and referring physician satisfaction,
and whether CDUs can reduce per-case costs.

CONCLUSION
Caring for patients in a hospitalist-run geographic CDU
was associated with a 35% decrease in observation
LOS for CDU patients compared with a 3.7% decrease
for observation patients cared for elsewhere in the hos-
pital. CDU patients’ LOS was significantly decreased
without increasing ED or hospital revisit rates.
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