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Abstract
Background—Patients with sickle cell disease (SCD) visit emergency departments (ED) in rates
leading to a significant health system burden. However, limited comprehensive evaluations of
utilization patterns have been published using data connecting visits to patients across facilities.
This study aims to examine sociodemographic predictors of ED utilization in SCD.

Procedure—This retrospective cohort study employed 2007 data from the California Office of
Statewide Health Planning and Development (OSHPD). Data included all ED encounters from
California hospitals; identifiers connected each visit to an individual patient, across all facilities in
the state. Multivariate regression techniques evaluated sociodemographic predictors of utilization
while adjusting for confounding variables.

Results—In 2007, 2,920 California patients with SCD made 16,364 ED visits. Adults ≥ 21 years
of age had higher ED visit rates than children and were more likely to both be in the highest tier of
users and visit multiple facilities. Patients living further from a self-identified provider of
comprehensive SCD care had higher rates of ED visits and a lower likelihood of hospitalization
from the ED. Publicly insured patients had higher rates of ED visits and were more likely to be in
the highest tier of users than were the privately insured or uninsured.

Conclusions—Adulthood ≥ 21 years of age, distance from comprehensive SCD care, and
insurance status are significant predictors of ED utilization in SCD. As a routine source of care
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decreases ED utilization, these findings prompt concern that these factors act as barriers to
accessing comprehensive SCD care.
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Introduction
Sickle cell disease (SCD) affects one in 6,600 California births.[1] With acute and chronic
multi-organ complications,[2–3] SCD leads to a considerable burden on the medical
system[4–6] including emergency department (ED) utilization;[6–13] in California, the
nation’s most populous state, such utilization is particularly burdensome. Effective practices
such as newborn screening, penicillin prophylaxis and hydroxyurea have converted SCD
from a fatal childhood disease to a chronic disease of middle age.[14–18] Yet in California,
an adolescent’s 21st birthday marks the end of federally-mandated Title V eligibility for
comprehensive health care coverage for children with special health care needs.[19] A
growing adult SCD population, who may not transition effectively from pediatric to adult
care, faces [18] considerable medical and psychosocial challenges.

Distance to SCD care has been associated with increased charges[20] and inpatient
hospitalizations.[21] Geographic differences in SCD mortality[22] have also been reported.
However, SCD geographic utilization studies have approached patient geography by region
rather than by individual. Furthermore, most ED utilization descriptions to date in SCD were
limited to describing patients connected to care at single institutions[20,23–30] or consortia
of institutions.[5,12,31] Broader patient samples have been examined via public data but
often lack identifiers to distinguish which visits belong to a particular patient or whether a
patient visits a given ED one day and a different ED the next.[13,32–35] Public survey-level
data[4,27,32,36] rely on statistical methods to extrapolate to the entire population; this
approach may be more appropriately used in common diseases such as asthma.[37–38]
Further utilization studies are limited to single payers[6,10–11,21,39–41] or to adult[8–9,35]
or pediatric[4,6,11,24,29,36,40–41] populations. While state-based registries may be broadly
representative, reported versions represent half the target population.[12] Without
population-based data, it is impossible to distinguish how often or where patients use care.
To this end, the present study evaluates predictors of ED utilization in California hospitals
with links between patients and visits across multiple institutions, including an analysis of
patient distance to the nearest source of comprehensive SCD care at the zip code and
individual level.

Methods
The original data, obtained from the California Office of Statewide Health Planning and
Development (OSHPD), comprises one year of ED visits to California hospitals from
January to December 2007 (n=8,786,265) and one year of hospital discharges from January
to December 2007 (n=4,012,775). All California hospitals are represented in OSHPD with
the exception of Veteran’s Affairs and Department of Defense hospitals; however, in light of
the physical limitations of patients with SCD, who are unlikely to participate in the armed
services, the exclusion of these hospitals is unlikely to eliminate a significant proportion of
the SCD population from the current study. The ED dataset, which includes all ED visits not
resulting in admission to the same hospital, was combined with the portion of the inpatient
dataset that includes all ED visits resulting in admission to the same hospital. In addition to
administrative and demographic data, International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9) codes are included for a primary and up to 24 secondary
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diagnoses. Record linkage numbers identify visit-level data, allowing separate visits by one
patient to be linked. This research was approved by the Committee for Protection of Human
Subjects for the California Health and Human Services Agency. The Children’s Hospital
Los Angeles Committee on Clinical Investigations also approved this study.

Data selection
First, patients were selected from original data based on an ICD-9 code reflecting any SCD
variant (282.60–282.69 and 282.41–282.42) in the primary or any secondary diagnoses.
Visits coded with only sickle-cell trait (282.5) were excluded. Second, record linkage
numbers corresponding to visits obtained in the first step were noted and any additional
2007 ED visits identified by them were added to the data set. Finally, inpatient visits were
censored to keep only those for which an ED encounter resulted in admission to the same
hospital. This three-step procedure yielded 16,364 visits, encompassing all statewide ED
encounters in 2007 from patients with SCD. Eight hundred forty visits (roughly 5% of the
sample) did not have record linkage numbers; these visits did not have significantly different
characteristics compared to the remainder of the cohort. After removing these visits as well
as 54 patients without California zip codes and their corresponding visits, a patient-level
data set (n=2,920) was created and demographic information and counts of visits,
admissions, and facilities used were aggregated to the patient level.

Visit-level measures
Measures retained from original data included: age in years; sex (male (1) vs. not (0));
ethnicity (Hispanic (1) vs. non-Hispanic (0)); and disposition (admit (1) vs. discharge (0)).
Race (American Indian/Alaska Native, Black/African American, White, Asian/Pacific
Islander, or “other race”) was combined into a binary measure (Black/African American (1)
vs. any other race (0)).

Binary indicators of age (adults ≥ 21 years (1) vs. children < 21 years (0)) and expected
source of payment were derived. Insurance categories included public payer (Medicare
including Part A, Part B and HMO, Medicaid/Medi-Cal, other government or indigent
source, and other source); private payer (HMO, PPO, POS, EPO, automobile insurance,
Blue Cross/Blue Shield, worker’s compensation, and commercial insurance); and uninsured.
Insurance status was represented in regression analyses by two dummy codes: private payer
(1) vs. any other source (0) and uninsured (1) vs. any other source (0).

Patient-level measures
Aggregating demographic information yielded the following measures: Number of ED
visits; number of admissions from the ED; number of facilities utilized; mean age; sex; race;
ethnicity; geographic residence. All ages with a trailing decimal (i.e., mean age > 20.00)
were rounded into the higher age category, as the patient had an ED encounter at the older
age during 2007. Finally, the patient’s 5-digit zip code represented the patient’s location of
residence in geographic analyses.

Derived measures
To describe individual insurance coverage, the percentage of the year that the patient was
covered by any category of insurance (public, private, uninsured) was used as a continuous
variable. Thus, if a patient lost eligibility for Title V coverage during the year then this
mechanism of describing insurance status would reflect both sources proportionally.

To describe multiple facility utilization, a categorical indicator was created (0 if the patient
had only 1 visit; 1 if the patient had multiple visits to a single facility; 2 if the patient had
multiple visits to >1 facility). Additionally, a binary indicator was created to designate
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whether a patient was a “high frequency utilizer” (HFU) in the top 5% of ED users in the
cohort (1 if in top user tier; 0 otherwise).

Using the 2000 US Census data, a measure of urbanicity was allocated to each patient based
on zip code. Zip codes were assigned a continuous variable representing the percentage of
urban dwellings.

To distinguish patients with more serious disease manifestations, a patient-level binary
variable “severe disease” was created based on the presence (1) or absence (0) of any of four
diagnoses in at least one visit, including cerebrovascular disease, acute chest, and renal
failure (acute and chronic). Using the Healthcare Cost and Utilization Project’s Clinical
Classification Software categories,[42] we identified 111 unique ICD-9 codes for these
diagnoses. The diagnoses were chosen based on their likelihood in both age groups.[2–3]
Unable to use the hallmark definition of three or more crises per year[5] in light of the use of
visit rate as an outcome, this measure of disease severity was developed based on expert
opinion and prior evidence.[2]

A measure of distance to the nearest self-identified provider of comprehensive SCD care
(NSC) was derived. Without physician data, it was necessary to develop a de novo list of
providers who self identified as providing comprehensive SCD care. First, addresses were
compiled of all hematologists who self-identified in the American Society of Hematology
Find a Hematologist database as interested in caring for patients with SCD.[43] Second,
social networking was used, as in safety net provider studies,[44] to further derive a list of
providers who claim to provide comprehensive SCD care. Expert opinion identified fifteen
academic centers in the state with large SCD patient rosters treated by academic
hematologists active at the regional or national level; stemming from contact with these
centers, a list was developed of 45 providers (and what age group is seen) who self-identify
as providing comprehensive SCD care. Next, this list was added to the American Society of
Hematology list to create the NSC list. Geographic Information Systems software (MapInfo
Professional v. 10.0, Pitney Bowes Business Insight, 2009) interpreted street addresses for
all 62 locations into geographic coordinates; with street addresses unavailable for the cohort
patients, the centroid of the patient’s zip code was used as a proxy for MapInfo to measure
the straight-line distance, in miles, from each patient’s residence to the nearest address on
the NSC list providing age-appropriate care. This measurement, used as a continuous
variable, served as the ultimate distance to care measure.

ED utilization itself was operationalized by evaluating both the ED visit rate[6] and the
number of facilities used.[35] Historically, a patient subpopulation is responsible for a
substantial proportion of health care utilization;[5,8–9,35,39] thus, presence in the highest
(i.e., most frequent) tier of ED users was used to further denote ED utilization.

Analysis
Statistical analyses were performed using SPSS. Primary predictors of interest include
age[6,8–9,45], insurance status[9,46–47] and distance to the nearest self-identified provider
of comprehensive SCD care.[9,20–21] Additional influential variables include disease
severity,[36] urbanicity,[12,31] gender,[6,48] race, and ethnicity*.[1,2] Logistic regression
was used to examine disposition from the ED and likelihood of being in the HFU group.
Poisson regression was used to evaluate ED visit rate. Finally, multiple facility use was
evaluated using multinomial logistic regression with patients making multiple visits to one
facility as the reference group.

*Economic status, operationalized as median household income by zip code, was not a significant predictor of any outcome.
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Results
Demographic and utilization summaries of the patient cohort and visit sample are presented
in Table I. Of note, 5% of the sample (n = 154) was responsible for 40% of the visits. The
insurance status profile is represented in Table II, and frequency of “severe disease” is
presented in Table III. A small proportion of visits (9.28%) and larger proportion of the
patient cohort (26.34%) was associated with severe disease. Patients lived an average of 14
miles (range 0.06 to 146.81, SD 19.42) from NSCs, with a modest amount of movement
between zip codes. Figure 1 maps patient density per zip code, highlighting patient ‘hot
spots.’ Figure 2 compares the densities of patients with NSC locations.

Disposition from the ED
Regression results for disposition, rate of ED visits, and HFU status are presented in Table
IV. Patients with more severe disease were more likely to have their ED visit result in
hospitalization (OR 13.26, p<0.001, CI[11.38,15.45]). Discharge from the ED was
associated with private insurance (OR 0.90, p<0.05, CI[0.82,0.99]) and being uninsured (OR
0.37, p<0.001, CI[0.32,0.43]); being an adult ≥ 21 years (OR 0.68, p<0.001, CI[0.62,0.75]),
living further from an NSC (OR 0.91, p<0.001, CI[0.87,0.94]), and living in more urban
areas (OR 0.33, p<0.001 CI[0.18,0.58]). Statistically significant race and ethnicity effects
will not be described but they are presented in Tables IV and V.

Number of ED Visits
Higher rates of ED visits were seen in adults (IRR 2.32, p<0.001, CI[2.22,2.43]) and patients
with severe disease (IRR 1.65, p<0.001, CI[1.60,1.71]). Patients living further from NSCs
(IRR 1.04, p<0.001, CI[1.02,1.06]) and in more urban areas (IRR 1.34, p<0.05,
CI[1.01,1.78]) also had higher rates of ED visits. Private insurance (IRR 0.59, p<0.001,
CI[0.56,0.62]) and being uninsured (IRR 0.63, p<0.001, CI[0.59,0.67]) were associated with
lower rates of ED visits.

High-frequency utilizer status
Adulthood (OR 7.91, p<0.001, CI[3.95,15.85]) and disease severity (OR 2.51, p<0.001,
CI[1.79,3.53]) were positively associated with likelihood of being in the highest 5% of ED
utilizers, i.e., HFU. Having private insurance (OR 0.19, p<0.001, CI[0.10,0.37]) or no
insurance (OR 0.44, p<0.05, CI[0.23,0.86]) was associated with a lower likelihood of HFU
status. Distance and urbanicity were not statistically significant in predicting HFU.

Multiple utilization status
The likelihood of making only one visit to a single facility rather than multiple visits to that
facility was increased among the uninsured (OR 2.74, p<0.001, CI[1.95,3.85]); a greater
likelihood of making multiple visits to the same facility was seen among adults (OR 0.77,
p<0.05, CI[0.63,0.94]) and those with severe disease (OR 0.46, p<0.01, CI[0.36,0.58]).
Furthermore, the likelihood of making multiple visits to multiple different facilities rather
than to only one facility was higher among adults (OR 2.33, p<.001, CI[1.86,2.92]) and the
uninsured (OR 1.43, p<0.05, CI[1.01,2.03]; the likelihood of multiple facility use was
decreased among the privately insured (OR 0.49, p<0.01, CI[0.39,0.63]).

Discussion
Using unique California data with linkages between patient and visit across institutions
statewide, predictors of ED utilization in SCD were evaluated. Statistically significant
predictors of interest included distance to NSC, age, insurance status, disease severity and
urbanicity.
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Although 88% of patients lived within 25 miles of NSCs, the distance metric is deceptive: it
may take over two hours to travel that distance in Los Angeles, or three buses and a subway
to travel from a rural home to an urban provider. Patients further from NSCs had higher
rates of ED visits with a lower likelihood of inpatient admission from the ED, adjusting for a
rural/urban bias.[12,31] Furthermore, near-significant relationships emerged between living
further from NSC and being a HFU visiting multiple facilities. Tennessee claims data have
previously shown more hospitalizations and fewer outpatient visits in the region closest to
the SCD center with no difference in ED utilization by region or age.[21] Representation of
multiple payers may explain these differences; additionally, the distance measure differed
greatly in the current study as a continuous variable was used, and care was defined not as
the region with one federally-funded sickle cell center, but rather the nearest self-identified
provider. No studies using distance as a continuous measurement have been published in
SCD utilization; in the present study, distance represents a likely barrier to care.

Disease severity was associated with higher rates of ED visits as well as higher likelihood of
being HFUs, making multiple visits and being admitted from the ED, and a lower likelihood
of visiting multiple facilities. The infrequent identification of stroke as compared to renal
failure or acute chest highlights the limitations of this method, as acute events in prior years
are missed with only one year of data with which to develop the model. However, the
pattern identified is consistent with both SCD and general ED population patterns,[27,47]
affirming the ability of this novel method to adjust for some bias conferred by disease
severity in the model.

Adulthood ≥ 21 years of age and reliance on public insurance was predictive of higher ED
visit rates and HFU status. When making multiple visits in a year, adults were also more
likely to visit multiple different facilities. This utilization pattern that emerges according to
both age and reliance on public insurance is concerning for the insufficiency of public
coverage for adults. In contrast to adults, the uninsured, and the publicly insured who are
‘shopping around’ at multiple facilities, children and privately insured patients tended to
utilize one facility. This is also consistent with the premise that uninsured and publicly
insured patients, especially adults, lack a consistent provider and access to comprehensive
SCD care. The cohesiveness and continuity of both public pediatric comprehensive coverage
and private disease-specific coverage may explain this; public coverage for adults may be
complicated by discontinuity.[10]

One explanation for the age- and coverage-biased utilization pattern presented is default use
of the ED in the wake of insufficient coverage for comprehensive SCD care. Though
California is one of only two states to cover adults with genetic diseases including SCD
(twelve cover cystic fibrosis; eight cover hemophilia[49]), very few patients with SCD in the
state are enrolled (personal communication, GHPP). Alternate explanations for this
utilization pattern include adults engaging in less self-care, more high-risk behavior, and
being more seriously ill. However, the access to care premise is supported by adjustment of
disease severity in the model and by adults’ lower likelihood of inpatient admission from the
ED; the latter is consistent with the notion that EDs are used for indications that could be
triaged to a clinic or day hospital.[50–51] To this end, several provisions of the 2010 Patient
Protection and Affordable Care Act (PPACA) aim to improve access and affordability for
this population by enacting prohibitions of lifetime limits on coverage, rescinding coverage,
and excluding coverage for pre-existing conditions; limitations on the ways in which
premiums can vary; and expansion of Medicaid eligibility criteria along with the federal
funding to support it. Furthermore, the PPACA’s promotion of medical homes will be key to
this population. Despite the applicability of PPACA preventive care measures to patients
with SCD, a comprehensive SCD evaluation should also include many additional procedures
such as echocardiograms and retinal examinations. Although the optimal solution would be
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for plans to include adult SCD comprehensive care in their networks, currently there is a
dearth of specialized providers providing care to adults with SCD, such that it is unlikely
that every patient will be able to receive care within network at a center. If cost-sharing is
imposed when these services are delivered out-of-network, there is a risk that the
appropriate care will not be delivered.

Although the present study represents a broader patient population than single-institution,
single-payer, or multiple-institution studies of patients connected to care, administrative data
have several significant limitations. This study is limited to patients presenting for ED care,
although 34% of children and 12% of 18- to 30-year-olds with SCD may not visit an ED in
any given year.[45] Despite common use as the best available source of clinical information
from administrative data,[52] concerns about the validity of ICD-9 codes in ED data have
been raised.[52–54] Data such as OSHPD necessitate numerous sites and modes of
collection, leading to inevitable reporting inconsistencies. Furthermore, limitations in race
and ethnicity accuracy include single historically-defined categories and inconsistencies in
self-identification (identification that may be performed by administrative hospital
employees). Finally, twelve months of data may omit patients admitted at either end of the
year. Nevertheless, these data present a unique SCD cohort, with identifiers connecting each
visit to an individual patient across all facilities in the state. This population-level access to a
heterogeneous cohort with little travel across state borders for health care facilitates novel
analyses of geography, utilization and insurance status.

In summary, predictors associated with higher ED utilization in California patients with
SCD include age ≥ 21 years, distance from NSC, insurance status, urbanicity and disease
severity. As a routine source of care both in SCD[28,55] and non-SCD populations[56]
decreases ED utilization, such utilization patterns are consistent with the premise that these
factors act as barriers to accessing comprehensive SCD care. Guidelines for preventive
comprehensive SCD care were endorsed by the National Institutes of Health[57]; these
include annual hematologist visits and screening procedures to stem the tide of severe
disease that leads to premature death. Findings here prompt concern that such quality care is
not being uniformly accessed. Further population-level investigation into outpatient
utilization and delivery of care in SCD is needed to explore the access to care provided
according to evidence-based guidelines.
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Figure 1.
California Patients With SCD: ED Visits Per Zip Code, 2007.
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Figure 2.
Los Angeles County and San Francisco Bay Area Patients With SCD and Self-Identified
Comprehensive Care Sites.
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Table I

Patient- and visit-level descriptive statistics (total N = 2,920 identified patients; 16,364 visits.)

Variable Range Patient Median (IQR) Visit Median (IQR)

Age (years) 0 to 96 28.50 (23) 30 (19)

Number of Visits 1 to 311 2 (4) -----

Number of Admissions 0 to 34 1 (2) 5758 (35.2) a

Number of Facilities Utilized 1 to 37 1 (1) -----

Urbanicityb 0.00 to 1.00 1.00 (0.01) 1.00 (0.004)

Distance to Comprehensive 0.06 to 146.81 6.33 (9.45) 6.00 (10.01)

Care (mi.)

Variable Categories Patient N (%) Visit N (%)

Age (years) Child (0–20) 833 (29) 2940 (18)

 0–10 345 (12) 1176 (7.2)

 11–20 488 (17) 1764 (10.8)

Adult (21+) 2087 (72) 13424 (82)

 21–30 721 (25) 5412 (33.1)

 31–40 560 (19) 3320 (20.3)

 41–50 466 (16) 3133 (19.1)

 51+ 340 (12) 1559 (9.5)

Sex Male 1213 (42) 6828 (41.7)

Female 1696 (58) 9536 (58.3)

Race Black/African American 2354 (81) 14481 (88.5)

Other 566 (19) 1667 (10.2)

Ethnicity Hispanic 230 (8) 969 (5.9)

Non-Hispanic 2690 (92) 14917 (91.2)

Geographic Residence Los Angeles County (LAC) 1213 (42) 6351 (38.8)

Southern California County (not LAC)c 1696 (58) 3345 (20.4)

Northern Californiad 1075 (37) 6664 (40.7)

Movement Between Zip Codes Changed zip code 613 (21) -----

Did not change zip code 2307 (79) -----

Distance to Comprehensive Care Live within 12 miles 2141 (73) 12040 (73.6)

Live within 25 miles 2563 (88) 14206 (86.8)

Multiple Utilization Utilized > 1 Hospital Facility 1016 (35) -----

Utilized 1 Hospital Facility 1904 (65) -----

 Only one visit 886 (30) -----

 Multiple Visits to Same Facility 1018 (35) -----

a
Visit level number of admissions in total frequency and percent.

b
Urbanicity is defined as the proportion of housing units per zip code that are urban housing units.

c
Southern California (not LAC) Counties: San Diego, Orange, Riverside, San Bernardino, Ventura, Kern, Santa Barbara, San Luis Obispo and

Imperial
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d
Northern California: Remaining 48 counties
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Table II

Insurance status of SCD patients and visits in 2007

Insurance Status Mean (SD)a N (%) At Least One Visitb N (%) of Visitsc

Public Insurance 0.62 (0.46) 1989 (68) 11831 (72.3)

Private Insurance 0.25 (0.41) 876 (30) 2892 (17.7)

Uninsured 0.13 (0.30) 560 (19) 1640 (10)

a
For each patient, the percentage of that patient’s ED visits covered by public, private, or no insurance was calculated; means in this column

represent the average across patients of the percentage of visits with the corresponding insurance status.

b
Frequencies (percentages) in this column represent the number of patients who had at least one ED visit in 2007 with the corresponding insurance

status.

c
Frequencies (percentages) in this column represent the number of total visits made to the ED in 2007 by patients with each corresponding

insurance status.
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Table III

Frequency of Severe Disease

Disease N (%)

 Visit Level (N = 16364)

Stroke diagnosis 51(0.31)

Acute Chest/Pneumonia diagnosis 907 (5.54)

Acute or Chronic Renal Failure diagnosis 674 (4.12)

Severe illness: Stroke/ACS/Renal Failure 1518 (9.28)

 Person Level (N = 2920)

Stroke diagnosis 42 (1.44)

Acute Chest/Pneumonia diagnosis 618 (21.16)

Acute or Chronic Renal Failure diagnosis 220 (7.53)

Severe illness: Stroke/ACS/Renal Failure 769 (26.34)
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Table IV

Logistic and Poisson regression results: Disposition, visit rate, and HFU status

Predictor Estimate 95% Confidence Interval Significance [p-value]

 Disposition from the EDa Odds Ratio

 Adult 0.68 [0.62, 0.75] < 0.01

 Private Insurance 0.90 [0.82, 0.99] 0.02

 Uninsured 0.37 [0.32, 0.43] < 0.01

 Distance to care (mi.) 0.91 [0.87, 0.94] < 0.01

 Urbanicity 0.33 [0.18, 0.58] < 0.01

 Severe Disease 13.26 [11.38, 15.45] < 0.01

 Male 1.07 [0.99, 1.15] 0.06

 Black 1.15 [0.99, 1.33] 0.07

 Hispanic 1.43 [1.19, 1.71] < 0.01

Rate of ED visitsb Incidence Rate Ratio

 Adult 2.32 [2.22, 2.43] < 0.01

 Private Insurance 0.59 [0.56, 0.62] < 0.01

 Uninsured 0.63 [0.59, 0.67] < 0.01

 Distance to care (mi.) 1.04 [1.02, 1.06] < 0.01

 Urbanicity 1.34 [1.01, 1.78] 0.04

 Severe Disease 1.65 [1.60, 1.71] < 0.01

 Male 1.02 [0.99, 1.06] 0.16

 Black 0.74 [0.71, 0.77] < 0.01

 Hispanic 1.46 [1.38, 1.54] < 0.01

 High-frequency utilization statusc Odds Ratio

 Adult 7.91 [3.95, 15.85] < 0.01

 Private Insurance 0.19 [0.10, 0.37] < 0.01

 Uninsured 0.44 [0.23, 0.86] 0.02

 Distance to care (mi.) 1.17 [0.98, 1.39] 0.08

 Urbanicity 1.50 [0.91, 24.68] 0.78

 Severe Disease 2.51 [1.79, 3.53] < 0.01

 Male 0.99 [0.71, 1.40] 0.96

 Black 0.79 [0.51, 1.24] < 0.01

 Hispanic 2.26 [1.33, 3.86] < 0.01

a
Logistic regression: likelihood of inpatient admission

b
Poisson regression

c
Logistic regression: likelihood of being in the top tier of ED users
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Table V

Multiple logistic regression results: Multiple utilization statusa

Predictor Odds Ratio 95% Confidence Interval Significance [p-value]

Likelihood of making one visit to one facility

Adult 0.77 [0.63, 0.94] 0.01

Private Insurance 1.05 [0.84, 1.31] 0.67

Uninsured 2.74 [1.95, 3.85] < 0.01

Distance to care (mi.) 0.91 [0.82, 1.01] 0.07

Urbanicity 0.89 [0.20, 3.94] 0.88

Severe Disease 0.46 [0.36, 0.58] < 0.01

Male 1.11 [0.92, 1.34] 0.28

Black 0.96 [0.74, 1.26] 0.77

Hispanic 0.70 [0.47, 1.05] 0.09

Likelihood of making multiple visits to multiple facilities

Adult 2.33 [1.86, 2.92] < 0.01

Private Insurance 0.49 [0.39, 0.63] < 0.01

Uninsured 1.43 [1.01, 2.03] 0.04

Distance to care (mi.) 1.04 [0.94, 1.15] 0.45

Urbanicity 2.10 [0.43, 10.33] 0.36

Severe Disease 1.18 [0.96, 1.44] 0.11

Male 0.90 [0.74, 1.08] 0.25

Black 0.67 [0.52, 0.86] < 0.01

Hispanic 0.89 [0.63, 1.28] 0.54

a
Multinomial logistic regression: Reference group is patients making multiple visits to one facility
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