ORIGINAL RESEARCH

The Characteristics of Patients Frequently Admitted to Academic
Medical Centers in the United States

Marilyn K. Szekendi, PhD'™, Mark V. Williams, MD?, Danielle Carrier, MBA', Laurie Hensley, MHA?, Stephen Thomas, BA',
Julie Cerese, MSN'

"Performance Improvement, University HealthSystem Consortium, Chicago, lllinois; 2Department of Internal Medicine, University of Kentucky,
Lexington, Kentucky; SDepartment of Quality Improvement, University of California at Los Angeles, Los Angeles, California.

BACKGROUND: The recent intense attention to hospital
readmissions and their implications for quality, safety, and
reimbursement necessitates understanding specific sub-
sets of readmitted patients. Frequently admitted patients,
defined as patients who are admitted 5 or more times within
1 year, may have some distinguishing characteristics that
require novel solutions.

METHODS: A comprehensive administrative database (Uni-
versity HealthSystem Consortium’s Clinical Data Base/
Resource Manager™) was analyzed to identify demo-
graphic, social, and clinical characteristics of frequently
admitted patients in 101 US academic medical centers.

RESULTS: We studied 28,291 frequently admitted patients
with 180,185 admissions over a 1-year period (2011-2012).
These patients comprise 1.6% of all patients, but account
for 8% of all admissions and 7% of direct costs. Their
admissions are driven by multiple chronic conditions; com-
pared to other hospitalized patients, they have significantly

more comorbidities (an average of 7.1 vs 2.5), and 84% of
their admissions are to medical services. A minority, but sig-
nificantly more than other patients, have comorbidities of
psychosis or substance abuse. Moreover, although they are
slightly more likely than other patients to be on Medicaid or
to be uninsured (27.6% vs 21.6%), nearly three-quarters
have private or Medicare coverage.

CONCLUSIONS: Patients who are frequently admitted to US
academic medical centers are likely to have multiple complex
chronic conditions and may have behavioral comorbidities that
mediate their health behaviors, resulting in acute episodes
requiring hospitalization. This information can be used to iden-
tify solutions for preventing repeat hospitalization for this small
group of patients who consume a highly disproportionate
share of healthcare resources. Journal of Hospital Medicine
2015;10:563-568. © 2015 The Authors Journal of Hospital
Medicine published by Wiley Periodicals, Inc. on behalf of
Society of Hospital Medicine

The national healthcare improvement paradigm is shift-
ing toward a more comprehensive, value-focused, and
patient-centered approach. Reducing hospital readmis-
sions has become a focal point as a policy strategy to
improve care quality while reducing cost. Section 3025
of the Affordable Care Act mandated the Centers for
Medicare and Medicaid Services to make progressive
reductions in Medicare payments to hospitals that have
higher than expected readmission rates for 3 conditions
(heart failure, acute myocardial infarction, and pneumo-
nia), and expanding to include chronic obstructive pul-
monary disease and total hip and knee arthroplasty in
2015." In response, hospitals and systems are developing
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and implementing programs that coordinate care
beyond hospital walls to reduce readmissions and
healthcare costs.>> However, patients are readmitted
for a variety of reasons, and programs that address the
needs of some may not address the distinct needs of
others. Understanding the characteristics of patients
with frequent readmissions will permit the well-
informed creation of solutions specific to this population
to reduce cost, free resources, and provide better care.
Although a solid body of literature already exists that
describes the characteristics of patients who frequently
visit the emergency department (ED),*' it is not clear
to what extent these characteristics also apply to
patients with frequent hospital admissions. Frequent ED
visitors have been found to be largely insured (85%)
although with over-representation of public insurance,
and to be heavy users of the healthcare system overall.®
A high disease burden associated with multiple chronic
conditions has been found to predict frequent ED
use.*>1112 Some characteristics may vary by location;
for example, alcohol abuse and psychiatric morbidity
have been found to be associated with frequent ED use
in New York and San Francisco, but it is not clear to
what extent they are a factor in less urban areas.*%'?
Several previous studies have investigated the charac-
teristics of frequently admitted patients at single
sites.’>™'® Nguyen et al. (2013) studied patients with the
highest costs and the most admissions at a large

An Official Publication of the Society of Hospital Medicine

Journal of Hospital Medicine Vol 10 | No9 | September 2015 563


http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/

Szekendietal | Frequently Admitted Patients

Patients by Number of Admissions
in a One-Year Period

80,000 — 735y

70,000 —

60,000

Frequently Admitted Patients

50,000 — —

40,000 —

# Patients

30,000

20,000 — — 0.76%

0.37%

10,000 —3 L

0.2%  011% g gy

5 6 7 8
# of Admissions and % of Study Population

9 10

FIG. 1. Patients admitted between October 1, 2011 and September 30, 2012.

academic medical center in San Francisco.'> “High
admit” patients were defined as those responsible for
the top decile of admissions, and were grouped into
equal-sized high- and low-cost cohorts. The high-admis-
sion/high-cost group represented 5% of all patients,
25% of all costs, and 16% of all admissions. These
patients were hospitalized primarily for medical condi-
tions (78%) and had a high 30-day readmission rate
(47%). The high-admission/low-cost group accounted
for 5% of all patients, 12% of all admissions, and 7%
of all costs. These patients were also predominantly
admitted for medical conditions (87%), with the most
common admitting diagnoses representing respiratory,
gastrointestinal, and cardiovascular conditions."?

Hwa (2012) conducted an analysis of 29 patients
admitted 6 or more times in 1 year to an inpatient medi-
cal service in San Francisco.'* These patients represented
just 1% of all patients, but 13% of readmissions. Fifty-
five percent of these patients had a psychiatric diagnosis,
and 52% had chronic pain. Ninety percent had a primary
care physician in the hospital system, 100% were insured
either privately or publicly, and 93% had housing,
although for 17% housing was described as marginal.'*

In a third study, Boonyasai et al. (2012) identified 76
patients with 82 readmissions at a Baltimore, Maryland,
hospital and classified them as “isolated” (1 readmission
per 6-month period) or “serial” (more than 1 readmission
per 6-month period) readmissions.'’ Patients with serial
readmissions accounted for 70% of the total. Isolated
readmissions were most likely to be related to suboptimal
quality of care and care coordination, whereas serial
readmissions were more likely to result from disease pro-
gression, psychiatric illness, and substance abuse.'’

All of these studies were conducted at single-site
academic medical centers serving inner city popula-
tions. We undertook this study to identify patient and

hospital-level characteristics of frequently admitted
patients in a broad sample of 101 US academic medi-
cal centers to determine whether previously reported
findings are generalizable, and to identify characteris-
tics of frequently admitted patients that can inform
interventions designed to meet the needs of this rela-
tively small but resource-intensive group of patients.

METHODS

All data were obtained from the University HealthSystem
Consortium (UHC) (Chicago, IL) Clinical Data Base/
Resource ManagerTM (CDB), a large administrative data-
base to which UHC principal members submit compre-
hensive administrative data files. UHC’s principal
members include approximately 120 US academic medi-
cal centers delivering tertiary and quaternary care, with
an average of 647 acute care beds. The CDB includes pri-
mary and secondary diagnoses using International Classi-
fication of Diseases, Ninth Revision (ICD-9)'” codes.

The data of 101 academic medical centers with
complete datasets for the study period (October 1,
2011, to September 30, 2012) were included in this
analysis. Frequently admitted patients were defined as
patients admitted 5 or more times to the same facility
in a 12-month period; all admissions were included,
even those more than 30 days apart. This definition
was established based on a naturally occurring break
in the frequency distribution (Figure 1) and our inten-
tion to focus on the unique characteristics of patients
at the far right of the distribution. We excluded
obstetric (MDC 14, ICD-9)'” admissions and pediatric
(<18 years of age at index admission) patients, as
well as admissions with principal diagnoses for chem-
otherapy (ICD-9 diagnosis codes v5811-v5812), dialy-
sis  (ICD-9 diagnosis codes v560-v568), and
rehabilitation (ICD-9 diagnosis codes v570-v579),
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0.7% (15,441)

Continuous invasive mechanical ventilation 1.38% (2,480)

5

Tobacco use disorder 16.98% (30,604) 16.71% (368,380

4

1.29% (28,468)

1.72% (3091)

Pneumonia organism NOS

<96 consecutive hours
Noninvasive mechanical ventilation

Small intestine endoscopy NEC

0.58% (12,899)
0.7% (15,480)

345)

13% 2

6
7

14.77% (326,026)
12.88% (284,487)

16.89% (30,439)
16.12% (29,040)

History of tobacco use

9

0.86% (19,069)
0.73% (16,168)

163% (2939)
123% 2212)

Urinary tract infection NOS

Acute pancreatitis

1.26% (2.265)

Coronary atherosclerosis

13

native vessel
Depressive disorder

1.37% (30,161)
0.8% (17,644)

1.11% (1,997)
1.09% (1,963)

Heart ultrasound

10
12

10.34% (228,347)
9.37%% (206,951)

15.42% (27,785)
13.8% (24,859)

2

0.48% (10,600)
0.42% (9.354)

1.22% (2190)
1,08% (1,944)

Acute and chronic diastolic heart failure
Complication of kidney transplant

Esophagogastroduodenoscopy with closed biopsy

Acute kidney failure NOS

28

not otherwise specified.

=not elsewhere classified; NOS =

NOTE: Abbreviations: NEC
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which are typically planned. The Agency for Health-
care Research and Quality (AHRQ) comorbidity soft-
ware was used to identify comorbid conditions,®!”
and a score based on the Elixhauser comorbidity
measures was calculated using a modified acuity point
system.”” For comparisons based on safety net status,
we used a definition of payer mix being >25% Medic-
aid or uninsured.

Our analyses included patient demographics, admis-
sion source and discharge status, clinical diagnoses,
procedures, and comorbidities, cost, and length of
stay. Patients defined as frequently admitted were
compared in aggregate to all other hospitalized
patients (all other admissions).

To evaluate associations, we used x> tests for cate-
gorical variables and # tests for continuous variables.
When comparing the non-normally distributed comor-
bidities of the control group to the normally distrib-
uted comorbidities of the frequently admitted patients,
we performed a Kruskal-Wallis test on the medians.

RESULTS

During a 1-year period (October 1, 2011, to Septem-
ber 30, 2012), 1,758,027 patients were admitted
2,388,124 times at 101 academic medical centers. Of
these, 28,291 patients had 5 or more admissions dur-
ing this period, resulting in 180,185 admissions. These
frequently admitted patients represented 1.6% of all
patients (Figure 1) and 7.6% of all inpatient admis-
sions. By comparison, non-frequently admitted
patients were admitted once (79%), twice (14%), 3
times (4%), or 4 times (2%).

Among hospitals, the volume and impact of fre-
quently admitted patients varied widely. The fre-
quently admitted patient population ranged from 64
patients (0.7% of all patients) to 785 patients (3.5%),
with an average of 280 patients (1.6%). To look for
differences that might explain this range, we com-
pared hospitals in the top and bottom deciles with
respect to geographic region and to safety net status,
but found no significant or meaningful differences.
The average number of admissions per patient was
6.4, with a range of 5 to 76. Days per patient ranged
from 5 to 434 days, with an average of 42. The aver-
age patient-day percentage (frequently admitted
patient days/total patient days) was 8.4%, and ranged
from 3.2% to 15.4%.

Frequently admitted patients were more likely to be
younger than all other patients (71.9% under the age
of 65 years, as compared with 65.3% of all other
patients (P <0.001)). They were also more likely to
have either Medicaid or no healthcare insurance
(27.6% compared with 21.6%, P <0.001), although
nearly three-quarters had either private insurance or
Medicare coverage.

Eighty-four percent of frequently admitted patient
admissions were to medical services (vs 58% of all
other patients (P <0.001)). The admission status for
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FIG. 2. Comorbid conditions by percentage of frequently admitted patients and all others.

these patients was much less likely to be elective
(9.1% of frequently admitted patient admissions vs
26.6% of all other patients’ admissions [P < 0.001]).
Frequently admitted patients were more likely to be
discharged to a skilled nursing facility (9.3% vs 8.4%,
[P <0.001]) or with home health services (19.7% vs
13.4% [P < 0.001]).

The 10 most common primary diagnoses for patient
admissions are shown in Table 1. No single primary
diagnosis accounted for a large share of the admis-
sions of these patients; the most common diagnosis,
sickle cell disease with crisis, accounted for only about
4% of admissions. The 10 most common diagnoses
accounted for <20% of all admissions. The remainder
of the diagnoses was spread over more than 3000
diagnosis codes; only about 300 codes had more than
100 admissions each.

Secondary diagnoses were mainly chronic condi-
tions, including hypertension, hyperlipidemia, esopha-
geal reflux, and diabetes mellitus type 2 (Table 1.)
Combined, congestive heart failure and diabetes melli-
tus accounted for 43.3% of the secondary diagnoses
of admissions of frequently admitted patients, but for
only 28.6% of other patients. Acute kidney failure
was more common in frequently admitted patients
(13.8% vs 9.4% [P <0.001]). Psychiatric disorders
accounted for <1% of primary diagnoses for both fre-
quently admitted patients and all other patients. As a
secondary diagnosis, depressive disorder appeared in
the top 10 for both groups, although more commonly
for frequently admitted patients (15.4% vs 10.3%
[P <0.001]).

The most commonly performed principal proce-
dures are also shown in Table 1. These include hemo-
dialysis (6.32%) and packed cell transfusion (4.49%),
non-operating room procedures associated with
chronic medical conditions.

Comorbidities were compared using the AHRQ
comorbidity software.'®'? Comorbid conditions were
counted once per patient, regardless of the number of
admissions in which the condition was coded. Fre-
quently admitted patients have a significantly higher

mean number of comorbidities: 7.1 compared to 2.5
for all other patients (P < 0.001; Figure 2). In an addi-
tional analysis using the Elixhauser comorbidity meas-
ures to determine acuity scores, the mean scores were
13.1 for frequently admitted patients and 3.17 for all
others (P <0.001). The most common comorbidities
were hypertension (74%), fluid and electrolyte disor-
ders (73%), and deficiency anemias (66%). The only
behavioral health comorbidity that affected more than
a quarter of frequently admitted patients was depres-
sion (40% as compared to 13% for all others).

Additionally, frequently admitted patients were sig-
nificantly more likely to have comorbidities of psycho-
sis (18% vs 5% [P < 0.001]), alcohol abuse (16% vs
7% [P<0.001]), and drug abuse (20% vs 7%
[P<0.001]). Among hospitals, these comorbidities
ranged widely: psychosis (3%— 48%); alcohol abuse
(3%-46%); and drug abuse (3%-58%). Hospitals
with the highest rates (top decile) of frequently admit-
ted patients with alcohol and drug abuse comorbid-
ities were more likely to be safety net hospitals than
those in the lowest decile (P < 0.05 for each independ-
ently), but no such difference was found regarding
rates of patients with psychosis.

Although the frequently admitted patient popula-
tion accounted for only 1.6% of patients, they
accounted for an average of 8.4% of all bed days and
7.1% of direct cost. The average cost per day was
$1746, compared to $2144 for all other patients
(Table 2).

DISCUSSION

An extensive analysis of the characteristics of fre-
quently admitted patients at 101 US academic medical
centers, from October 1, 2011 to September 30, 2012,
revealed that these patients comprised 1.6% of all
patients, but accounted for 8% of all admissions and
7% of direct costs. Relative to all other hospitalized
patients, frequently admitted patients were likely to be
younger, of lower socioeconomic status, in poorer
health, and more often affected by mental health or
substance abuse conditions that may mediate their
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TABLE 2. Frequently Admitted Patient Resource
Utilization.

All Other
Length Direct % Total Cost/  Patients
of Stay, Days Cost ~ Bed Days Day Cost/Day  Difference
Minimum 1.0 23%  3.2% $809  $1,005 $(196)
Maximum ~ 86.8 141%  15.4% $3208  $4,070 $(862)
Mean 6.7 71%  8.4% $1,746  $2,144 $(398)
Median 5.5 70%  8.3% $1,703 2,112 $(410)

health behaviors. However, the prevalence of patients
with psychiatric or behavior conditions varied widely
among hospitals, and hospitals with the highest rates of
patients with substance abuse comorbidities were more
likely to be safety net hospitals. Frequently admitted
patients’ diagnoses and procedures suggest that their
admissions were related to complex chronic diseases;
more than three-quarters were admitted to medicine
services, and their average length of stay was nearly 7
days. No single primary diagnosis accounted for a pre-
dominant share of their admissions; the most common
diagnosis, sickle cell disease with crisis, accounted for
only about 4%. The cost of their care was lower than
that of other patients, reflecting the preponderance of
their admissions to medicine service lines.

In many ways, frequently admitted patients seem sim-
ilar to frequent ED visitors. Their visits were driven by
a high disease burden associated with multiple chronic
conditions, and they were heavy users of the healthcare
system overall.*® The majority of both groups were
insured, although there was over-representation of pub-
lic insurance.® As with frequent ED users, some fre-
quently admitted patients are affected by psychiatric
morbidity and substance abuse.*!?

Our results in some ways confirmed, and in some
ways differed from, findings of prior studies of
patients with frequent hospital admissions. Although
each study performed to date has defined the popula-
tion differently, comparison of findings is useful. Our
population was similar to the high-admission groups
identified by Nguyen et al. (patients responsible for
the top decile of admissions).'® These patients were
also predominantly admitted for medical conditions,
with common admitting diagnoses representing respi-
ratory, gastrointestinal, and cardiovascular conditions.
However, the median length of stay (3 days for the
high-admission/low-cost group and 5 days for the
high-admission/high-cost group) was lower than that
of our population (5.5 days).

Hwa, who studied 29 patients admitted 6 or more
times in 1 year to an inpatient medical service in San
Francisco,'* found that 55% of frequently admitted
patients had a psychiatric diagnosis, higher than our
patient population. Our findings are similar to those
of Boonyasai et al.'> whose “serial” readmitters had
admissions resulting from disease progression, psychi-
atric illness, and substance abuse.

Frequently Admitted Patients | Szekendi et al

Our more nationally representative analysis docu-
mented a wide range of patient volumes and clinical
characteristics, including psychiatric and substance
abuse comorbidities, across study hospitals. It demon-
strates that different approaches—and resources—are
needed to meet the needs of these varied groups of
patients. Each hospital must identify, evaluate, and
understand its own population of frequently admitted
patients to create well-informed solutions to prevent
repeat hospitalization for these patients.

Our ability to create a distinctive picture of the
population of frequently admitted patients in US aca-
demic medical centers is based on access to an expan-
sive dataset that captures complete diagnostic and
demographic information on the universe of patients
admitted to our member hospitals. The availability of
clinical and administrative data for the entire popula-
tion of patients permits both an accurate description
of patient characteristics and a standardized compari-
son of groups. All data conform to accepted formats
and definitions; their validity is universally recognized
by contributing database participants.

Limitations

There are several important limitations to our study.
First, patients with 5 or more admissions in 1 year
may be undercounted. The UHC Clinical Data Base/
Resource ManagerTM only captures readmissions to a
single facility; admissions of any patient admitted to
more than 1 hospital, even within the UHC member-
ship, cannot be determined. This could have a particu-
larly strong effect on our ability to detect admissions
of patients with acute episodes related to psychiatric
illness or substance abuse, as they may be more likely
to present to multiple or specialty hospitals. Addition-
ally, readmission rates vary among UHC-member hos-
pitals, based to some extent on geography and the
availability of alternative settings of care.

It is possible that surveillance bias played a role in
our finding that frequently admitted patients have a
significantly higher mean number of comorbidities;
each admission presents an opportunity to document
additional comorbid conditions. Psychiatric conditions
may be underdocumented in medical settings in aca-
demic medical centers, where the focus is often on
acute medical conditions. Additionally, certain data
elements that we believe are central to understanding
the characteristics of frequently admitted patients are
not part of the UHC Clinical Data Base/Resource
Manager™ and were therefore not a part of our anal-
ysis. These highly influential upstream determinants of
health include documentation of a primary care physi-
cian, housing status, and access to services at
discharge.

CONCLUSION

The valuable information reported from analysis of
nearly 2 million patients in the UHC Clinical Data
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Base/Resource Manager™ can be used to better
understand the characteristics of frequently admitted
patients. This important cohort of individuals has
complex care needs that often result in hospitaliza-
tion, but may be amenable to solutions that allow
patients to remain in their communities. By under-
standing the demographic, social, and medical charac-
teristics of these patients, hospitals can develop and
implement solutions that address the needs of this
small group of patients who consume a highly dispro-
portionate share of healthcare resources.
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