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Background: Use of multiple hospitals by patients with multiple
chronic conditions (MCC) may undermine emerging care coordi-
nation initiatives.

Objective: The aim of this study was to assess the prevalence and
correlates of fragmented hospital use among high users with MCC
and derive implications for care management.

Research Design: Using all-payer hospital billing data, we follow a
2-year cohort of patients with at least 2 inpatient stays, identifying
those with MCC and calculating the percentage using multiple
hospitals and applying multivariate Poisson regression to predict
correlates of multiple hospital use.

Subjects: The subjects included in our study were New Jersey
adults with at least 2 inpatient stays during a 24-month period be-
tween 2007 and 2010.

Results: Nearly 80% of the study cohort had Z2 chronic con-
ditions and >30% had fragmented hospital use. The probability of
visiting multiple hospitals was positively associated with the
number of chronic conditions present at admission, total number of
admissions, lower hospital market concentration, and injury or
behavioral health diagnoses. Over 40% of patients with Z4 stays
had multiple hospital use.

Conclusions: Fragmentation of hospital care occurs frequently
among high utilizers with MCC. Although multiple hospital use is
not necessarily inappropriate, it may present barriers to effective
care coordination for complex patients with MCC, leading to higher
costs or worse outcomes. Leaders of innovative delivery reforms
such as Accountable Care Organizations should monitor

and coordinate care for multiple hospital users, especially those
with MCC.
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Excessive hospital utilization and the fragmented nature of
the US healthcare system are considered to be major

contributors to the nation’s comparatively high healthcare
costs.1 Given that a disproportionate share of costs associated
with hospital utilization is generated by a relatively small
segment of the population,2 high utilizers represent an im-
portant target for efforts to minimize the excessive costs and
harm to patients who are associated with fragmentation of
healthcare use. Many high utilizers have multiple chronic
conditions (MCC) and have frequent hospitalizations and
readmissions.3–6 Although most patients with MCC are over
the age of 65 years, recent data from IMS Health show that
total spending on the privately insured population under 65
years of age is concentrated among those with MCC, who
accounted for 63% of inpatient admissions and comprised
over 3 quarters of the top 1% of patients in terms of overall
cost.7 Another source of high hospital utilization is patients
with behavioral health diagnoses.8,9

Providers are under increased pressure to reduce hos-
pital admissions, and payers are investing in care manage-
ment programs with the goal of reducing preventable
hospital use. Medicare and some private carriers are basing
their payments to hospitals and hospital-based providers in
part on their ability to curb excessive utilization and read-
mission. Patient-centered medical homes and Accountable
Care Organizations (ACO’s) are geared particularly at high
utilizers and those with MCC and are designed to foster
cooperation between hospital and ambulatory care settings
with the goal of stabilizing patients and reducing hospital
use.10 Most of these care management activities are directed
at complex patients.

In this study, we present the first detailed empirical
analysis of the prevalence and characteristics of fragmented
inpatient hospital use in a cohort of high utilizers, most of
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whom have MCC. We categorize fragmented hospital use
based on primary diagnosis in the first admission. We then
estimate correlates of fragmented use in a Poisson regression
model that predicts the number of hospitals used based on the
number of chronic conditions, total admissions, and hospital
market concentration. We conclude with a discussion of
implications for cost, outcomes, and the care management of
patients with chronic conditions, in addition to new questions
to be addressed more thoroughly in future work.

METHODS

Study Setting
Our analysis focuses on New Jersey, which is a densely

populated state of 8.8 million residents. The state is racially
and ethnically diverse. Approximately 60% of the population
is non-Hispanic white, 13% is non-Hispanic Black, 8% non-
Hispanic Asian, and about 18 % are Hispanic. Nearly one
quarter of the New Jersey population is under 18 years of
age, whereas nearly 14% is over 65 years of age. Approx-
imately 21% of the New Jersey’s population aged 18–64
years is uninsured, about 71% has private coverage, whereas
the rest have Medicaid or some other government cover-
age.11 There were 80 acute care hospitals in 2007, 11 of
which are teaching facilities. New Jersey is an appropriate
setting for a study of multiple hospital use, as the state has
long been identified as having above-average hospital uti-
lization and costs. New Jersey led the nation in 2009 in the
Dartmouth Atlas’ hospital care intensity index, based on
inpatient days and inpatient physician admissions among
chronically ill Medicare Beneficiaries.12

Data Assembly
The primary data source is 2007–2010 New Jersey

Uniform Billing hospital discharge data. Hospitals submit
claims quarterly to the NJ Department of Health, which edits
and standardizes claims and retains them in a centralized
database. The data include diagnoses, procedures, patient
demographics, and discharge disposition. Under special ar-
rangement with the New Jersey Department of Health,
LinkKing software was used to link patients’ hospital records
over time. LinkKing uses a combination of deterministic and
probabilistic methods to link records primarily on the basis
of patient name, date of birth, and Social Security Number.
These primary patient identifiers were supplemented with
secondary identifiers that record patient sex, race, ethnicity,
and residential zip code. These secondary identifiers (re-
ferred to as “flex variables” in LinkKing terminology) pro-
vide additional information to maximize the rate of true
positive linkages and minimize the rate of false positives.13

Although hospital administrative data do not distinguish well
between charity care and “self-pay” patients, our analysis
addresses this shortcoming by linking all records to the New
Jersey Charity Care subsidy program files to identify care,
which qualified as free or reduced care provided to low-
income (up to 200% of the federal poverty level) uninsured
residents. The payer identified at the index admission was
used for the analysis, although approximately 14% of pa-
tients switch payers during the period. To accurately measure

exposure to the risk of subsequent admissions, the discharge
file was also linked with New Jersey mortality records to
exclude from the analysis individuals who died during the
study period. Robustness checks showed that the exclusion
of this population did not affect results.

Study Population
We define our study cohort as all patients who had an

index inpatient admission in either 2007 or 2008 and at least
one additional inpatient stay within 2 years of their index
admission. The existence of MCC was defined through use of
the HCUP Chronic Condition Indicator, which classifies
ICD-9 diagnosis data into chronic and nonchronic catego-
ries.14 As compared with approximately 620,000 individuals
who had one hospital stay during this period, the study
population was older, more likely to be male, and consid-
erably more likely to have MCC. We excluded those under
18 years of age and patients who changed their zip code of
residence during the period. Admissions that resulted from a
transfer were excluded, as were admissions to psychiatric
hospitals, specialty hospitals, or long-term care facilities.
There were 10 hospital closures in New Jersey during the
study period (5 in 2007, 4 in 2008, and 1 in 2009.) To ac-
count for potential bias arising from hospital closures, we
excluded all patients who had at least 1 admission at a
hospital that closed during the study period. This resulted in
the exclusion of 12,419 patients, or 3.5% of the cohort. We
also excluded patients who died within 24 months of their
index admission. This resulted in the exclusion of 55,704
patients, or about 16% of the cohort. We estimated our an-
alytical models both with and without these excluded pop-
ulations and found the results were robust to the changes.
The final study population used for the analysis had 291,147
patients. This cohort of patients had 894,092 admissions
during the 2-year period.

Covariates
We included several independent variables that we

hypothesized to be correlated with fragmentation of hospital
use among the cohort. Patient characteristics extracted from
the index admission discharge record include age, sex, race/
ethnicity, marital status, median household income within
patients’ zip codes, and primary payer. The existence of
MCC was defined through use of the HCUP Chronic Con-
dition Indicator, which classifies ICD-9 diagnosis data into
chronic and nonchronic categories.14 Patient clinical in-
formation was also obtained from the data, including ICD-9-
CM diagnosis codes. The Major Diagnostic Categories,
which are derived from the ICD-9-CM codes, were used to
classify the principal diagnosis into one of the 25 mutually
exclusive categories. Using the available software from the
Agency for Healthcare Research,15–18 we controlled for
hospital market structure by constructing a zip code level
Herfindahl-Hirschman Index (HHI), which is a sum of
squares of market shares (ie, proportions of all discharge
from a specific zip code) for all the hospitals.19 An HHI of
near zero indicates that there are many hospitals with small
shares serving the zip code, whereas a value of 1 indicates
that only one hospital serves that zip code. Hence, an in-
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crease in HHI value indicates a more concentrated market
and a decrease in competition among providers. Finally, we
define a change in degree of market competition by the
difference of yearly HHI value between patient’s index ad-
mission and the last admission in the 24-month window.

Statistical Analysis
The correlates of fragmented hospital use are assessed

through use of a Poisson specification, where the total
number of admissions is the measure of exposure. The de-
pendent variable measures the number of additional hospitals
admitted after the first admission. Using exploratory data
analysis, our count data shows some underdispersion (ie,
there is less variability in the data than expected under the
regular Poisson model).20 A Poisson regression model (with
robust “sandwich” estimates of SEs to adjust for under-

dispersion) was used to estimate the expected number of
additional hospitals (other than the hospital utilized at the
index admission) that admitted patients during the 24-month
window.21 As a robustness check, the analysis was also
completed with and without the excluded populations (ie,
patients who had an admission at a closed hospital, who
died during the period), and results were not sensitive to the
exclusions.

RESULTS
Table 1 provides descriptive information about the

study population, defined as those with at least 2 inpatient
admissions within a 24-month period. As is consistent with
other groups of high hospital utilizers, this population has a
disproportionate share of female patients (61%) and those
over 65 years (46%) of age as compared with the population

TABLE 1. Characteristics of Cohort of High Utilizers

Total Use 1 Hospital Use 2 Hospitals Use 3+ Hospitals

N % (col) N % (col) % (row) N % (col) % (row) N % (col) % (row)

Total 291,147 100.0 198,757 100.0 68.3 83,069 100.0 28.5 9321 100.0 3.2
Gender

Female 176,932 60.8 124,318 62.6 70.3 47,687 57.4 27.0 4927 52.9 2.8
Male 114,215 39.2 74,439 37.5 65.2 35,382 42.6 31.0 4394 47.1 3.9

Age group
18–34 44,161 15.2 31,802 16.0 72.0 11,306 13.6 25.6 1053 11.3 2.4
35–49 49,132 16.9 31,251 15.7 63.6 15,844 19.1 32.3 2037 21.9 4.2
50–64 62,628 21.5 39,866 20.1 63.7 20,284 24.4 32.4 2478 26.6 4.0
65–79 72,793 25.0 48,498 24.4 66.6 21,776 26.2 29.9 2519 27.0 3.5
80+ 62,433 21.4 47,340 23.8 75.8 13,859 16.7 22.2 1234 13.2 2.0

Race/ethnicity
White 197,590 67.9 133,902 67.4 67.8 57,081 68.7 28.9 6607 70.9 3.3
Black 42,767 14.7 29,389 14.8 68.7 11,921 14.4 27.9 1457 15.6 3.4
Asian/ANPI 6794 2.3 5228 2.6 77.0 1441 1.7 21.2 125 1.3 1.8
Other 17,022 5.9 10,326 5.2 60.7 6194 7.5 36.4 502 5.4 3.0
Hispanic 26,974 9.3 19,912 10.0 73.8 6432 7.7 23.9 630 6.8 2.3

Marital status
Single 74,042 25.4 49,370 24.8 66.7 21,875 26.3 29.5 2797 30.0 3.8
Separate/divorced 27,184 9.3 17,672 8.9 65.0 8376 10.1 30.8 1136 12.2 4.2
Married 139,493 47.9 94,356 47.5 67.6 40,961 49.3 29.4 4176 44.8 3.0
Widow 50,428 17.3 37,359 18.8 74.1 11,857 14.3 23.5 1212 13.0 2.4

Median household income of zip code
<$35,000 40,126 13.8 27,786 14.0 69.3 11,070 13.3 27.6 1270 13.6 3.2
$35,000–$54,999 115,735 39.8 78,432 39.5 67.8 33445 40.3 28.9 3858 41.4 3.3
$55,000–$74,999 89,123 30.6 59,244 29.8 66.5 26,830 32.3 30.1 3049 32.7 3.4
$75,000–$94,9999 33,583 11.5 23,970 12.1 71.4 8738 10.5 26.0 875 9.4 2.6
$95,000–$114,999 10,504 3.6 7753 3.9 73.8 2507 3.0 23.9 244 2.6 2.3
$115,000 or more 2076 0.7 1572 0.8 75.7 479 0.6 23.1 25 0.3 1.2

No. admissions
2 169,659 58.3 126,464 63.6 74.5 43,195 52.0 25.5 0 0.0 0.0
3 60,630 20.8 38,610 19.4 63.7 19331 23.3 31.9 2689 28.9 4.4
4 27,338 9.4 16,183 8.1 59.2 8925 10.7 32.7 2230 23.9 8.2
5 13,680 4.7 7543 3.8 55.1 4634 5.6 33.9 1503 16.1 11.0
6 7672 2.6 4040 2.0 52.7 2729 3.3 35.6 903 9.7 11.8
7 4283 1.5 2180 1.1 50.9 1503 1.8 35.1 600 6.4 14.0
8 2629 0.9 1306 0.7 49.7 908 1.1 34.5 415 4.5 15.8
9 1636 0.6 796 0.4 48.7 571 0.7 34.9 269 2.9 16.4
10–14 2884 1.0 1315 0.7 45.6 1032 1.2 35.8 537 5.8 18.6
15–19 512 0.2 220 0.1 43.0 169 0.2 33.0 123 1.3 24.0
20+ 224 0.1 100 0.1 44.6 72 0.1 32.1 52 0.6 23.2

High utilizers defined as patients with at least 2 inpatient admissions within a 24-month period. Patients who died during the interval were excluded.
Source: New Jersey Department of Health.22 Adaptations are themselves works protected by copyright. So in order to publish this adaptation, authorization must be obtained

both from the owner of the copyright in the original work and from the owner of copyright in the translation or adaptation.
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as a whole. The descriptive data suggest that there are dif-
ferences in the likelihood of fragmented utilization by age,
sex, race, marital status, and income, as well as by major
diagnostic categories and comorbidities. To provide some
perspective on the distribution of the cohort in terms of total
utilization, Table 1 also shows that approximately 58% of the
members of the study cohort had no more than 2 admissions
during the 24-month period. About 13% had >5 or more
admissions.

Figure 1 shows the distribution of fragmentation by the
number of total admissions. As can be seen, for those with
only 2 admissions, approximately 25% of patients used 2
different hospitals. Not surprisingly, as the number of ad-
missions increases, the proportion of patients who utilize
only 1 facility declines. For those patients with 15+ admis-
sions in the 2-year period, only about 45% used the same
hospital for all of their admissions and >20% used Z3
hospitals.

Table 2 shows patient characteristics at the index ad-
mission. About 6% of index hospitalizations are due to in-
jury, mental health, or substance abuse and about 12% are
due to childbirth. The great majority of this population of
high utilizers has MCC, as nearly 80% are identified as
having Z2 chronic conditions at the index admission. The
prevalence of various comorbidities in the index admission is
also listed in Table 2. Hypertension is identified as a co-
morbidity in >45% of cases, diabetes without chronic com-
plications is listed approximately 17% of the time, and
chronic pulmonary disease appears in about 15% of cases.
Fluid and electrolyte disorder is also listed in nearly 15% of
cases. Table 2 also shows the primary payer used in the index
admission. As is consistent with the relatively elderly nature
of this cohort, Medicare is the payer for 45% of index ad-
missions, whereas Medicaid is the payer <6% of the time.

In our study population, the number of different hos-
pitals to which patients were admitted, in addition to the
hospital used on the first admission, ranged form 0 to 9.
Results from the Poisson model in Table 3 show that patients
with MCC were more likely than others to use multiple
hospitals. The relationship between the number of chronic
conditions and fragmentation is nonlinear, as can be seen by

the fact that the coefficient on the category 5+ chronic
conditions is smaller than the other categories. This reflects
the fact that those with 5+ chronic conditions are dis-
proportionately likely to be over the age of 65 years. Two
thirds of those with 5+ chronic conditions are 65+ years of
age, as compared with 33% of those with fewer than 5
chronic conditions, and fragmentation is less likely among
the elderly population. To facilitate the interpretation of the
relationship between the number of chronic conditions and
fragmentation, we transformed the estimated coefficients
from Table 3 into incidence rate ratios (IRR). For those with
1 chronic condition, the IRR was 1.149, which means
holding other variables constant, fragmentation was 14.9%
greater among patients with 1 chronic condition relative to
those with no chronic conditions. For patients with 2–4
chronic conditions, the IRR was 1.151 (IRRs) and for those
with Z5 chronic conditions, the IRR was 1.108.

A behavioral or injury diagnosis in one of the first 2
admissions was also associated with fragmentation. Men,
adults under 65 years of age, non-Hispanic whites, singles,
and the privately insured were significantly more likely to
use more hospitals, as were patients living in zip codes with
low household income. In addition, hospital market con-
centration was negatively associated with fragmentation, and
a measure of the change in the degree of concentration
during the period of the study had the expected effect. In
other words, more concentrated hospital markets had less
fragmentation, and markets that became more competitive
over time had an increase in fragmentation.

CONCLUSIONS
Our analysis shows that fragmented hospital use, de-

fined as multiple hospital episodes across different facilities,
is very common. More than 25% of our cohort of high uti-
lizers had admissions at >1 hospital during the 2-year study
period. Fragmentation was more likely among men, the
middle aged, and the privately insured. Those with a first or
second hospitalization for childbirth were least likely to use
more than one hospital, whereas those with a first or second
hospitalization for a behavioral health diagnosis were most
likely to use >1 hospital. As shown in Table 3, among in-
dividuals with MCC, who comprise the majority of our study
population, the relative risk of fragmented hospital use was
approximately 1.14.

Our results suggest that the extent to which an ad-
mission is planned (eg, childbirth vs. injury) may affect the
degree of fragmentation of hospital use, with hospital use
being less fragmented in cases where admissions are more
likely to be planned. Our results also show that although
those with hospitalizations for injury and behavioral health
have a greater likelihood of fragmentation, these hospital-
izations do not play a major role in multihospital use, as
patients with these diagnoses are a relatively small share of
the overall cohort. The type of multiple hospital utilization,
which has the greatest potential to create inefficiency, or
even to harm patients, may be when patients visit multiple
facilities for the same or closely related conditions. As has
been shown here, this behavior comprises a significant
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component of the multiple hospital utilization observed in
this cohort. This behavior is very difficult for any particular
provider to manage and may result in additional costs
without corresponding improvements in outcomes. In-

efficient care resulting from lack of coordination is one of the
problems that ACOs, patient-centered medical homes, and
related reforms are designed to address. However, multiple
hospital use is challenging for ACOs, as attributed patients

TABLE 2. Characteristics of the Index Admission

Total Used 1 Hospital Used 2 Hospitals Used 3+ Hospitals

N % (col) N % (col) N % (col) N % (col)

Total 291,147 100.0 198,757 100.0 83,069 100.0 9321 100.0
Payer

Medicare 132,763 45.6 93,475 47.0 35,141 42.3 4147 44.5
Medicaid 15,654 5.4 11,053 5.6 4064 4.9 537 5.8
Private 109,404 37.6 71,934 36.2 34,032 41.0 3438 36.9
Charity care 21,402 7.4 14,532 7.3 6091 7.3 779 8.4
Self-pay, (not charity care) 6100 2.1 4244 2.1 1672 2.0 184 2.0
Other 5824 2.0 3519 1.8 2069 2.5 236 2.5

Major diagnostic categories
Trauma, injury, and burns 4859 1.7 2988 1.5 1626 2.0 245 2.6
Mental health related 8098 2.8 4707 2.4 2920 3.5 471 5.1
Substance abuse related 4964 1.7 2550 1.3 1990 2.4 424 4.6
Pregnancy, childbirth, and puerperium 35,062 12.0 28,043 14.1 6759 8.1 260 2.8
Other 238,164 81.8 160,469 80.7 69,774 84.0 7921 85.0

Chronic condition as primary diagnosis 135,699 46.6 88,037 44.3 42,446 51.1 5216 56.0
No. chronic conditions

0 34,623 11.9 26,583 13.4 7706 9.3 334 3.6
1 27,723 9.5 18,804 9.5 8195 9.9 724 7.8
2 34,435 11.8 22,660 11.4 10,624 12.8 1151 12.4
3 42,206 14.5 28,041 14.1 12,714 15.3 1451 15.6
4 44,963 15.4 29,867 15.0 13,436 16.2 1660 17.8
5 41,215 14.2 27,855 14.0 11,824 14.2 1536 16.5
6 31,563 10.8 21,488 10.8 8888 10.7 1187 12.7
7 19,476 6.7 13,109 6.6 5617 6.8 750 8.1
8 9379 3.2 6456 3.3 2595 3.1 328 3.5
9+ 5564 1.9 3894 2.0 1470 1.8 200 2.2

Comorbidity measures
Congestive heart failure 23,400 8.0 16,550 8.3 6037 7.3 813 8.7
Valvular disease 21,735 7.5 15,066 7.6 6000 7.2 669 7.2
Pulmonary circulation disease 5015 1.7 3537 1.8 1309 1.6 169 1.8
Peripheral vascular disease 12,146 4.2 8178 4.1 3502 4.2 466 5.0
Hypertension 140,521 48.3 95,104 47.9 40,679 49.0 4738 50.8
Paralysis 5056 1.7 3585 1.8 1303 1.6 168 1.8
Other neurological disorders 16,153 5.6 11,514 5.8 4070 4.9 569 6.1
Chronic pulmonary disease 43,901 15.1 30,030 15.1 12,299 14.8 1572 16.9
Diabetes without chronic complication 49,718 17.1 32,974 16.6 14,858 17.9 1886 20.2
Diabetes with chronic complication 9925 3.4 6677 3.4 2771 3.3 477 5.1
Hypothyroidism 23,784 8.2 16,521 8.3 6542 7.9 721 7.7
Renal failure 23,290 8.0 16,196 8.2 6162 7.4 932 10.0
Liver disease 5577 1.9 3635 1.8 1695 2.0 247 2.7
Peptic ulcer disease x bleeding 155 0.1 108 0.1 43 0.1 4 0.0
Acquired immune deficiency syndrome 875 0.3 608 0.3 220 0.3 47 0.5
Lymphoma 1721 0.6 1206 0.6 456 0.6 59 0.6
Metastatic cancer 3114 1.1 2292 1.2 765 0.9 57 0.6
Solid tumor w/out metastasis 4026 1.4 2855 1.4 1055 1.3 116 1.2
Rheumatoid arthritis/collagen 5582 1.9 3783 1.9 1603 1.9 196 2.1
Coagulopathy 6741 2.3 4605 2.3 1903 2.3 233 2.5
Obesity 19,395 6.7 12,516 6.3 6144 7.4 735 7.9
Weight loss 3982 1.4 2863 1.4 1006 1.2 113 1.2
Fluid and electrolyte disorders 44,101 15.2 31,567 15.9 11,190 13.5 1344 14.4
Chronic blood loss anemia 6669 2.3 4995 2.5 1533 1.9 141 1.5
Deficiency anemias 31,214 10.7 22,155 11.2 8090 9.7 969 10.4
Alcohol abuse 11,273 3.9 6776 3.4 3840 4.6 657 7.1
Drug abuse 10,830 3.7 6120 3.1 3964 4.8 746 8.0
Psychoses 8834 3.0 5354 2.7 2889 3.5 591 6.3
Depression 17,763 6.1 11,656 5.9 5334 6.4 773 8.3

Source: New Jersey Department of Health.22 Adaptations are themselves works protected by copyright. So in order to publish this adaptation, authorization must be obtained
both from the owner of the copyright in the original work and from the owner of copyright in the translation or adaptation.
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TABLE 3. Poisson Regression Results on Correlates of Fragmented Hospital Use

95% Confidence Limits

Parameters Estimate SE Lower Upper Z Pr>|Z|

Intercept 0.253 0.097 0.064 0.442 2.62 0.01
No. chronic conditions*

0 Ref.
1 0.139 0.015 0.109 0.168 9.22 <0.0001
2–4 0.141 0.015 0.113 0.170 9.74 <0.0001
5+ 0.098 0.015 0.069 0.128 6.49 <0.0001

Sex
Male 0.027 0.006 0.016 0.039 4.55 <0.0001

Age*
18–34 0.326 0.015 0.296 0.356 21.36 <0.0001
35–49 0.343 0.013 0.318 0.367 27.49 <0.0001
50–64 0.282 0.012 0.260 0.305 24.52 <0.0001
65–79 0.285 0.009 0.267 0.304 30.29 <0.0001
80+ Ref.

Race/ethnicity
White Ref.
Asian/PI "0.276 0.023 "0.321 "0.232 "12.25 <0.0001
Black "0.131 0.009 "0.149 "0.113 "14.31 <0.0001
Hispanic "0.170 0.012 "0.193 "0.147 "14.59 <0.0001
Other 0.272 0.011 0.251 0.293 25.43 <0.0001

Marital status*
Single Ref.
Married "0.033 0.008 "0.048 "0.019 "4.45 <0.0001
Separate/divorced "0.009 0.010 "0.029 0.012 "0.82 0.41
Widow "0.144 0.011 "0.166 "0.123 "13.1 <0.0001

Payer*
Charity care "0.212 0.012 "0.236 "0.189 "18 <0.0001
Self-pay (not charity care) "0.090 0.020 "0.130 "0.050 "4.46 <0.0001
Medicaid "0.146 0.014 "0.173 "0.118 "10.41 <0.0001
Medicare "0.158 0.009 "0.175 "0.141 "18.37 <0.0001
Other 0.136 0.018 0.102 0.171 7.8 <0.0001
Private Ref.

Major diagnosis category*
Other Ref.
Mental health or substance abuse 0.359 0.010 0.339 0.379 34.86 <0.0001
Pregnancy, childbirth, and puerperium "0.256 0.016 "0.287 "0.225 "16.15 <0.0001
Trauma, injury, and burns 0.106 0.015 0.077 0.134 7.25 <0.0001

HHI "1.544 0.025 "1.594 "1.495 "61.11 <0.0001
Change in HHI since index visit 0.926 0.125 0.682 1.170 7.43 <0.0001
Median household income*

$34,999 or less 0.087 0.040 0.008 0.165 2.16 0.03
$35,000–$54,999 0.071 0.039 "0.007 0.148 1.79 0.07
$55,000–$74,999 0.084 0.039 0.007 0.161 2.13 0.03
$75,000–$94,9999 0.040 0.040 "0.038 0.118 1.01 0.31
$95,000–$114,999 "0.048 0.042 "0.131 0.034 "1.15 0.25
$115,000 or more Ref.

No. visits
2 "1.317 0.085 "1.483 "1.151 "15.59 <0.0001
3 "0.830 0.085 "0.995 "0.664 "9.81 <0.0001
4 "0.625 0.085 "0.791 "0.458 "7.37 <0.0001
5 "0.479 0.085 "0.646 "0.313 "5.64 <0.0001
6 "0.412 0.085 "0.579 "0.244 "4.82 <0.0001
7 "0.342 0.086 "0.511 "0.173 "3.97 <0.0001
8 "0.277 0.087 "0.448 "0.106 "3.17 0.00
9 "0.210 0.088 "0.382 "0.038 "2.4 0.02
10–14 "0.166 0.087 "0.337 0.004 "1.91 0.06
15–19 "0.035 0.097 "0.226 0.156 "0.36 0.72
20+ Ref.

Elixhauser comorbidity measures not included due to collinearity. Regional dummies included but not shown.
*At index admission.
HHI indicates Herfindahl-Hirschman Index.
Source: New Jersey Department of Health.22 Adaptations are themselves works protected by copyright. So in order to publish this adaptation, authorization must be obtained

both from the owner of the copyright in the original work and from the owner of copyright in the translation or adaptation.
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are not prohibited from seeking care elsewhere. Fragmented
hospital use can be a particular problem for ACOs that serve
patients with MCC. Expanding the scale of ACOs to include
more hospitals may enable them to improve care manage-
ment of patients with MCC. Such an expansion, however,
would have to be balanced against the potential for higher
prices and other anticompetitive behavior that might result
from extremely large ACO arrangements.

There are a number of steps that ACOs can take to
minimize negative consequences of multiple hospital use by
patients with MCC. Strengthening patient-centered medical
home designs for patients with MCC can improve disease
management and potentially reduce symptoms that may re-
sult in hospitalization. This may include strengthening pa-
tient management and follow-up and potentially increasing
access to a health coach or physician extender. At the payer
level, changes in benefit design could create disincentives for
patients to visit multiple hospitals. For example, in the
commercial market, tiered networks incentivize patients to
use ACO providers.

An additional consideration is the potential for elec-
tronic health records and regional health information ex-
changes, which are under development in many areas, may
reduce fragmentation and the inefficiency associated with
multiple facility use. For example, hospitals in a region may
choose to share information about their admissions, dis-
charges, and transfers (ADT feeds) without consolidating
further. These types of information sharing arrangements
have the potential to reduce inefficiency and improve quality
of care delivered to patients with multiple conditions, al-
though significant gains from advances in HIT have yet to be
realized.21

Finally, increased awareness is required among pa-
tients about potential adverse consequences of fragmented
hospital care. It may be difficult for patients with MCC to
actively seek to reduce the number of hospitals they use, but
they should be encouraged to consult with their providers
about the issue. This “patient-centered” focus would be
consistent with emerging efforts by ACOs to integrate shared
decision making and self-care with the enhanced care coor-
dination practices to improve management of complex con-
ditions. As patients with fragmented use are most likely to be
individuals with MCC, these individuals should be the first
and primary focus of these education efforts.

There are a number of limitations to the current anal-
ysis that should be noted. First, the hospital billing data used
in our analysis do not allow us to distinguish between mul-
tiple hospital use because of provider referral versus patient
choice. In addition, although we have excluded transfers
from our analysis because we believe they are unlikely to
reflect problematic or avoidable multihospital use, it is pos-
sible that this is not the case. In addition, in this analysis, we
were not able to distinguish between hospitals that share a
common network or other organizational structure versus
those that do not. The former category may share electronic
medical records or other information. As noted previously,
we are not able to comment on how the multiple hospital use
is related to patient outcomes and to the quality of care. The
assignment of payer for the initial admission is a sim-

plification, and in this analysis we do not assess how payer
changes may have affected fragmentation. Finally, we cannot
be sure how well the experience of New Jersey may gen-
eralize to the rest of the nation.

Future work is required to learn more about the extent to
which multiple hospital use affects quality of care and out-
comes for patients with MCC. Fragmented utilization may be a
response to poor quality care, but fragmentation may create
additional quality problems stemming from poor coordination
among providers. The impact of fragmented utilization may
differ for different patient populations and in the inpatient as
compared with the emergency department context. Studies of
emerging ACOs should consider how their structures relate to
actual patterns of multiple hospital use among high utilizing
patients. For certain patient populations, particularly those with
MCC, trends in the prevalence of multiple hospital use should
potentially be an outcome measure in evaluations of ACOs and
other care coordination strategies.
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