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Abstract

Introduction
Congestive heart failure (CHF) is a major public health problem in
the United States and is a leading cause of hospitalization in the
elderly population. Understanding the health care travel patterns of
CHF patients and their underlying cause is important to balance
the supply and demand for local hospital resources. This article
explores the nonclinical factors that prompt CHF patients to seek
distant instead of local hospitalization.

Methods
Local hospitalization was defined as inpatients staying within hos-
pital service areas, and distant hospitalization was defined as inpa-
tients traveling outside hospital service areas, based on individual
hospital discharge data in 2011 generated by a Dartmouth–Swiss
hybrid approach. Multiple logistic and linear regression models
were used to compare the travel patterns of different groups of in-
patients in Florida.

Results
Black patients, no-charge patients, patients living in large metro-
politan areas, and patients with a low socioeconomic status were
more likely to seek local hospitalization than were white patients,
those who were privately insured, those who lived in rural areas,
and those with a high socioeconomic status, respectively.

Conclusion
Findings indicate that different populations diagnosed with CHF
had different travel patterns for hospitalization. Changes or disrup-

tions in local hospital supply could differentially affect different
groups in a population. Policy makers could target efforts to CHF
patients who are less likely to travel to seek treatment.

Introduction
Congestive heart failure (CHF) is a major public health problem in
the United States. In 2010, it was the leading cause of hospitaliza-
tion in the population older than 85 years and the second leading
cause of hospitalization for people aged 65 to 84 years (1). To
provide all CHF patients high-quality and timely services, hospit-
al resources must be made equally accessible for the entire popula-
tion (2). However, regardless of accessibility, patients do not al-
ways go to their nearest hospitals; this fact confounds the local
supply–demand relationships. Therefore, it is critical to under-
stand the travel patterns of CHF patients and the factors that influ-
ence those patterns.

Research on the travel patterns of hospital patients has increased
during the last 2 decades. Long travel distance and travel time to
hospitals and other medical facilities, in addition to depriving loc-
al hospitals of revenue and deteriorating the patient–doctor rela-
tionship (3–5), are associated with decreased health-related qual-
ity of life and increased mortality risk, especially with regard to
the use of emergency services (6,7). For example, long travel time
to a dialysis unit is negatively associated with patients’ health-re-
lated quality of life (6).  Likewise,  increased travel time to the
nearest hospitals providing surgery, chemotherapy, or radiother-
apy for cancer patients made patients less likely to receive those
services (8). A review article of determinants of delivery-service
use found that distance to health services was both a disincentive
to seeking care and an obstacle to receiving care (9). Compared
with its role in developed countries, travel distance affects the use
of health care services more in low- and middle-income countries,
especially in rural areas (10).

Many factors affect patients’ decisions to seek medical services
within or outside of their residence counties. In one study, pa-
tients aged 75 or older were less likely to travel across county
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boundaries to seek treatment (4). Racial/ethnic disparities in travel
patterns for care seeking were reported by several studies, and it
was consistently found that,  compared with whites,  nonwhites
were less likely to travel long distances for hospitalization for re-
ferral-sensitive surgeries or ambulatory care-sensitive admissions,
even when they were severely ill (11–13). Lack of health insur-
ance is a crucial determinant of patients’ choosing to stay in their
residence county for hospitalization (13). In addition to age, race/
ethnicity, and health insurance status (13–16), other factors that in-
fluence travel patterns are sex, severity of illness (13), patient loc-
ation (15), and socioeconomic status (SES) (11,17).

Traveling to hospitals outside a patient’s county of residence is of-
ten classified as a longer-than-normal trip (18). However, some
patients live closer to hospitals outside than inside their county of
residence (3). Therefore, administrative unit boundaries may not
represent underlying local patterns of hospital travel as well as do
hospital service areas (HSAs) (19), a series of functional areas in
which most patients live and go to a hospital or group of hospitals
(20). In this study, being hospitalized in a patient’s HSA is defined
as local hospitalization, and traveling outside a patients’ HSA is
defined as distant hospitalization.

Distinct  from most  empirical  studies,  which  have  focused  on
minority groups that had less accessibility to hospitals and other
medical resources, the objective of this study was to explore the
nonclinical characteristics of CHF patients attributable to distant
instead of local hospitalization. We integrated all factors that influ-
ence the travel patterns of CHF patients and examined them to de-
termine whether disparities in patterns exist; in addition to demo-
graphic characteristics, we considered the presence of comorbidit-
ies. Conclusions will aid in identifying the factors associated with
patients’ travel patterns and informing policy makers of popula-
tions that are most affected by the changes in local hospital re-
sources, such as reduction in the number of beds or hospital clos-
ure.

Methods
Data  from the  Agency for  Healthcare  Research and Quality’s
(AHRQ’s) State Inpatient Database (SID), part of the Healthcare
Cost and Utilization Project (HCUP), which includes individual
discharge records from all  hospitals in Florida during the year
2011, was used in this study (21). Florida is considered an ideal
region for examining the travel patterns of inpatients (3). Each re-
cord includes a range of demographic and socioeconomic charac-
teristics. Using the zip code of residence of inpatients, individual
discharge records can be geocoded at the zip code level. “Patient”
and “inpatient” are interchangeably used in this study.

Clinical Classification Software developed by AHRQ was used to
identify all  hospital  discharges diagnosed with CHF (coded as
108, nonhypertensive), which ranked second by the number of dis-
charges among all diagnosis groups in Florida in 2011. A total of
62,451 discharge records from 221 general hospitals were used in
this study. The primary and secondary road network with speed
limit information in Florida was obtained from the Florida Depart-
ment of Transportation, manually corrected in ArcGIS version
10.2 (ESRI), and used for calculating the travel time from the pop-
ulation-weighted centroid of postal zone to hospital (22).

Florida was divided into 78 HSAs on the basis of all individual
discharges from 221 hospitals  in Florida during 2011,  using a
Dartmouth–Swiss hybrid method (3). A discharge from one HSA
to the same HSA was defined as local hospitalization, and a dis-
charge from one HSA to a different HSA was defined as distant
hospitalization. Multiple logistic regression models were used to
estimate the association of local hospitalization with race/ethni-
city, with local/distant hospitalization assigned as the dependent
variable (1 for local hospitalization and 0 for distant hospitaliza-
tion).  Six  exclusive  racial/ethnic  categories  were  used:  white,
black, Hispanic, Asian, Native American, and other.

Potential confounding factors were adjusted to remove their ef-
fects on the disparities among races/ethnicities, including age, sex,
payer, patient location (large metropolitan area [≥1 million resid-
ents], small metropolitan area [<1 million residents], micropolitan
area, or rural area), SES (measured by the median household in-
come for patient’s zip code), severity of illness (indirectly determ-
ined by surgery received or not received and death as an outcome),
length of stay, and presence of comorbidities. Race/ethnicity was
controlled for while examining the associations of local hospitaliz-
ation with other factors. All categories of each factor were sub-
sequently used as reference categories, to which the odds ratios
(ORs) of all the other categories were compared.

In addition to the dichotomous proxy for local or distant hospital-
ization, candidate measures of time from the population-weighted
centroid of each postal zone to each hospital were actual and ex-
cess travel time. On the basis of the primary and secondary road
network with speed limits, actual travel time for a given discharge
record was calculated along the shortest driving path from the
population-weighted centroid of the postal zone to which that re-
cord was discharged to the hospital from which that record was
discharged. Second, excess travel time for a given discharge re-
cord was computed by subtracting time spent from population-
weighted centroid of that postal zone to the nearest hospital from
the actual travel time.
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Two measures alternated as a continuous dependent variable in
linear regression models, which were used to study the associ-
ation of travel patterns with the same set of factors included in
multiple logistic regression models. All values in 4 primary cat-
egories (race/ethnicity, payer, patient location, and SES) were con-
verted and used as “dummy” variables in linear regression models.
Results from both multiple logistic and linear regression models
were all tested at the 90%, 95%, and 99% confidence levels.

Results
Of all CHF discharges, 18.3% were black, and 14.4% were His-
panic; 0.49% were Asian, and 0.1% were Native American (Table
1). Approximately 78.8% (49,234) of the CHF hospitalizations oc-
curred in the inpatients’ local HSAs during 2011.

When logistic  models  controlled  for  all  known predictors  for
travel patterns (Table 1), female inpatients were more likely to
stay within their HSAs for hospitalization than were male patients.
Linear models consistently indicated that female patients spent
1.7% less travel time and 1.8% less excess travel time than male
patients. Odds of local hospitalization increased with age, and loc-
al patients tended to have a shorter stay in hospital. Distant inpa-
tients were more likely to receive surgery than their local counter-
parts. However, no significant differences in death rate at the time
of discharge were found between local and distant inpatients. The
significant comparisons on the age continuum and between the in-
patients receiving and not receiving surgery were validated at the
99% confidence level in both linear models.

Blacks were more likely to seek local hospitalization than whites
(OR = 1.24); the findings for other races/ethnicities did not differ
significantly from findings for whites in logistic models (Table 1).
Although the findings for Asians were significant at only the 90%
confidence level (OR = 1.31), Asians were more likely to be loc-
ally hospitalized than whites. Hispanics, despite traveling 2.7%
less time than whites to hospitals, spent approximately the same
amount of excess travel time as whites. Other significant findings
were found after changing the reference category for each factor
while examining the odds of local hospitalization (Table 2) and
excess travel time (Table 3). When blacks were used as the refer-
ence group in the logistic model, Hispanics were less likely to
choose local hospitalization (OR = 0.83), and in the linear model
they were more likely to spend 1.9% more excess travel time to
hospitals.

Variations in patients’ travel patterns were found by patient insur-
ance coverage and by source of health insurance payment. The
odds of local hospitalization for Medicaid, self-pay, and no-charge
patients  were all  higher  than those for  Medicare  patients,  and

privately insured patients were more likely to travel outside the
HSAs (Table 1); the number of no-charge patients was only 1.4%
of Medicare patients. Alternating the reference group confirmed
that privately insured patients were most likely to travel outside
the HSAs than any other payer group, followed by Medicare pa-
tients (Table 2). In addition to confirming that privately insured
patients spent the most excess travel time, the linear model indic-
ated that no-charge patients spent the least amount of excess travel
time to hospitals compared with Medicaid and self-pay patients
(Table 3), a difference that was indistinguishable in logistic mod-
els.

Patients living in large metropolitan areas were most likely to seek
hospitalization within their HSAs and also spent the shortest ex-
cess travel time to hospitals (Table 1). Rural patients spent 22.4%
more travel time and 18.4% more excess travel time to hospitals
than large-metropolitan patients (Table 1) and 17.9% and 12.5%
more excess time to hospitals than small-metropolitan or micro-
politan patients, respectively (Table 3).

The differences in travel patterns of patients living in the postal
zones with different median household incomes were similarly ap-
parent. As median household income in a postal zone increased,
patients were more likely to travel outside their HSA for hospital-
ization and spend more excess travel time to hospitals. Despite a
general tendency toward distant hospitalization as median house-
hold income increased,  significant  differences were not  found
between the 2 wealthier groups and the 2 poorer groups in logistic
models (Table 2). Nevertheless, linear models showed that pa-
tients in the 4th quartile of median household income spent 1.1%
more excess travel time than the patients in the 3rd quartile, and
2nd-quartile patients spent 1.9% more excess travel time to hospit-
als than 1st-quartile patients (Table 3).

In logistic models and linear regression models controlling for all
factors, 16 comorbidities were significantly associated with travel
patterns. Most comorbidities were more likely to be diagnosed in
local patients, whereas 5 specific comorbidities were more likely
to be diagnosed in distant patients (Table 1).

Discussion
We examined influential demographic, geographic, and socioeco-
nomic factors associated with disparities in the travel patterns of
CHF patients. To overcome the biases of a onetime decision made
by patients, discharge-level data instead of patient-level data were
used. More than 20% of the hospitalizations occurred outside of
patients’ HSAs in 2011, and significant disparities in travel pat-
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terns among different groups of inpatients were found, which were
confirmed by the  significant  relationships  of  those  influential
factors to excess travel time.

Choosing a hospital can be a difficult decision, especially in large
cities where many choices are available to most residents that are
within an acceptable distance or travel time. Unlike many tradi-
tional studies, we did not focus on which groups of patients lacked
access to health care resources. Instead, assuming that most pa-
tients had access to local hospital resources and that HSAs were
delineated on the basis of acceptable distances for most patients,
we defined local hospitalization as a preference of going to the
closest hospital rather than being forced to go. Given that patients’
accurate addresses are often not available because of privacy pro-
tection, examining the tendency to choose close hospitals is more
meaningful than scrutinizing whether patients go to the physically
closest hospital (16).

In addition to using a dichotomous variable and traditional con-
tinuous travel time, the concept of local hospitalization was also
used as a dependent variable in linear regression models (excess
travel time) to supplement the results from logistic models. Ex-
cess time removed the effects of varying closest hospitals and,
compared with travel time, better reflected the tendency of the pa-
tients to travel. For example, although spending as much travel
time as blacks,  Hispanics spent 1.9% more excess travel time,
which implies that Hispanics may live closer to hospitals but by-
pass their closer choices to a larger extent than blacks do.

According to the results from logistic models, the subgroups most
(least) likely to stay within the HSAs were blacks (whites); Medi-
caid, self-pay, and no-charge patients (privately insured patients);
large metropolitan patients (rural patients); and patients in the 1st
and 2nd income quartiles (3rd- and 4th-quartile patients). The jux-
taposed subgroups were statistically indistinguishable in logistic
models, but they were significantly different in the linear models,
producing 3 new findings: 1) no-charge patients spent less time on
travel than did Medicaid and self-pay patients, 2) patients in the
1st income quartile patients spent less time than those in the 2nd
quartile, and 3) patients in the 3rd income quartile patients spent
less time than the those in the 4th quartile. Therefore, the 2 ap-
proaches complement each another while providing consistent
evidence, and the combination of logistic and linear regression, in
conjunction with using dummy variables converted from categor-
ical variables, could be applied to future research.

Our results indicate that patients’ SES plays a prominent role in
their travel behavior, possibly by providing them more choices or
a stronger tendency to travel. Blacks and Hispanics normally have
an apparent disadvantage in SES relative to other races/ethnicities,

and they are more likely to live in the inner city and rely on hos-
pitals around them, which may explain their shorter excess travel
time. Furthermore, because Medicare and Medicaid patients do not
have  the  burden  of  payment,  they  often  have  more  choices.
However, being eligible for Medicaid is an indicator of low SES,
which accounts for these patients being less likely to travel farther
than their Medicare counterparts. No charge for hospitalization
also indicates low SES, so SES may underlie both geographic and
payer  factors.  Another  possible  explanation  is  the  interplay
between the insured and uninsured. No-charge patients may prefer
to go to local hospitals they are more familiar with and save the
costs of traveling, and self-pay patients may prefer local hospitals
for a discount received by paying cash.

A major limitation of this study is that patients’ residential loca-
tion can only be determined by zip code where they lived at the
time of discharge, because of data confidentiality laws. We as-
sumed that  the  zip  codes  inpatients  claimed as  residential  zip
codes are those of their own permanent addresses or that influ-
enced their choices of travel distance or time (such as those of ex-
tended family). The small sample size in some subpopulations
may affect the conclusions, especially the comparisons with other
subpopulations under the same category. For example, the higher
tendency of Asians to be locally hospitalized might be discounted
by a small sample size (ie, only 0.74% of whites). Also, our focus
was the tendency of patients to seek hospitalization with travel
time, insurance, and SES considered, regardless of whether those
inpatient visits were transferred to current hospitals. Therefore, we
assume that those transferred to current hospitals do not signific-
antly affect our conclusions.

Other limitations are lack of consideration for hospital quality and
capacity and insurance network within the HSAs. For example,
renowned hospitals and those with sufficient number of beds with-
in the HSAs influence patients to choose local hospitalization.
Some types of insurance, such as Medicare Advantage plans, dic-
tate a network in which patients may receive services, making
some hospitals unavailable to nearby populations. Nevertheless,
we emphasized the concept of local hospitalization instead of the
closest hospital, which reduces this bias. Compared with metro-
politan areas, rural areas may be disproportionately affected be-
cause of fewer choices within the HSAs. The delineation of HSAs
is also subject to the modifiable areal unit problem (MAUP) (23),
which should be further explored in future studies. The results re-
lated to Native Americans and Asians should be interpreted with
caution because of small numbers and percentages over the entire
population. Patients’ travel patterns may vary across diagnoses
and diagnostic procedures (4,24). Even if the severity of illness is
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controlled, the pattern may vary geographically. Consequently,
results of this study should be interpreted with caution when ap-
plied to patients diagnosed with other symptoms or those in other
states or regions.

Study results imply that changes or disruptions in local hospital
supply, such as hospital closures or changes in hospital resource
allocation and transportation infrastructures, could differentially
affect  different  population  groups,  which  may  require  policy
makers to pay extra attention to the disadvantaged populations
who  are  less  likely  to  travel.  Furthermore,  the  HSA  has  re-
emerged as an important unit of analysis, especially after the 2013
report by the Institute of Medicine (25). Future research should ex-
plore the value of HSAs in maximizing the efficiency of health
care systems while reducing costs.
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Tables

Table 1. Descriptive Statistics, Odds of Local Hospitalization, and Predictors of Travel Time for Patients Diagnosed With
Congestive Heart Failure (N = 62,451), Florida, United States, 2011

Predictor
Total

Discharge, n Crude Rate, % OR (95% CI)

Standard
Coefficient,
Travel Time

Standard
Coefficient,
Excess Time

Sex

Male 32,634 77.6 1.00 1 1

Female 29,817 80.2 1.10 (1.06–1.14) −0.017 −0.018

Age  —  — 1.014 (1.012–1.016) −0.096 −0.090

Length of stay  —  — 0.99 (0.987–0.994)  —  —

Race/ethnicity

White 41,008 78.5 1.00 1 1

Black 11,402 79.9 1.24 (1.17–1.32) −0.031 −0.019

Hispanic 9,010 79.2 1.03 (0.97–1.10) −0.027 0.001

Asian 305 81.0 1.31 (0.98–1.76) −0.009 −0.007

Native American 75 81.3 1.29 (0.72–2.31) 0.003 0.004

Other 651 77.1 0.99 (0.82–1.20) 0.006 0.008

Payer

Medicare 49,799 79.7 1.00 1 1

Medicaid 4,865 78.0 1.15 (1.06–1.25) −0.013 −0.011

Private 4,074 70.0 0.77 (0.71–0.83) 0.042 0.046

Self-pay 1,735 78.5 1.24 (1.09–1.40) −0.004 −0.003

No charge 681 79.7 1.27 (1.04–1.54) −0.016 −0.013

Other 1,297 76.2 0.92 (0.80–1.05) 0.007 0.006

Location/areaa

Large metropolitan 37,446 79.7 1.00 1 1

Small metropolitan 20,035 78.7 0.94 (0.90–0.99) 0.076 0.015

Micropolitan 3,324 76.4 0.81 (0.74–0.88) 0.141 0.084

Rural 1,646 66.7 0.50 (0.45–0.56) 0.224 0.184

Income quartile

1st 23,563 79.0 1.00 1 1

2nd 19,156 79.3 0.99 (0.95–1.04) 0.043 0.019

3rd 15,232 78.3 0.92 (0.87–0.97) 0.078 0.047

4th 4,500 77.9 0.90 (0.83–0.98) 0.064 0.039

Severity

Not surgery 56,208 79.8 1.00 1 1

Abbreviations: — , not applicable; AIDS, acquired immune deficiency syndrome; CI, confidence interval; OR, odds ratio.
a A large metropolitan area was 1 million or more residents, and a small metropolitan area was fewer than 1 million residents.
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(continued)

Table 1. Descriptive Statistics, Odds of Local Hospitalization, and Predictors of Travel Time for Patients Diagnosed With
Congestive Heart Failure (N = 62,451), Florida, United States, 2011

Predictor
Total

Discharge, n Crude Rate, % OR (95% CI)

Standard
Coefficient,
Travel Time

Standard
Coefficient,
Excess Time

Surgery 6,243 70.5 0.66 (0.62–0.71) 0.057 0.059

Not died 60,764 78.8 1.00 1 1

Died 1,687 79.5 0.92 (0.81–1.04) −0.006 −0.004

Not AIDS 62,202 78.8 1.00  —  —

AIDS 249 83.9 1.66 (1.18–2.34)  —  —

Not chronic pulmonary disease 36,903 78.0 1.00 1 1

Chronic pulmonary disease 25,548 80.0 1.14 (1.09–1.18) −0.030 −0.030

Not hypertension 13,448 77.5 1.00 1 1

Hypertension 49,003 79.2 1.04 (0.99–1.09) −0.011 −0.015

Not liver disease 60,750 78.9 1.00  —  —

Liver disease 1,701 75.3 0.91 (0.81–1.02)  —  —

Not neurological disorders 58,030 78.7 1.00 1 1

Neurological disorders 4,421 80.8 1.09 (1.01–1.18) −0.010 −0.008

Not obesity 51,069 78.9 1.00 1 1

Obesity 11,382 78.4 1.08 (1.03–1.14) −0.010 −0.013

Not weight loss 60,381 79.0 1.00 1 1

Weight loss 2,070 74.0 0.79 (0.72–0.88) 0.008 0.010

Not solid tumor without metastasis 61,446 78.8 1.00 1 1

Solid tumor without metastasis 1,005 81.1 1.15 (0.98–1.35) −0.010 −0.008

Not coagulopathy 58,429 78.9 1.00 1 1

Coagulopathy 4,022 77.5 1.13 (1.02–1.26) 0.010 0.011

Not deficiency anemias 40,734 78.7  — 1 1

Deficiency anemias 21,717 79.1  — −0.008 −0.008

Not diabetes with chronic
complications

56,549 78.9  — 1 1

Diabetes with chronic complications 5,902 77.8  — −0.014 −0.014

Not hypothyroidism 51,447 78.7  — 1 1

Hypothyroidism 11,004 79.3  — 0.010 0.010

Not fluid and electrolyte disorders 43,706 79.1  — 1 1

Fluid and electrolyte disorders 18,745 78.1  — 0.016 0.016

Not psychoses 60,666 78.9  — 1  —

Psychoses 1,785 77.8  — −0.009  —

Abbreviations: — , not applicable; AIDS, acquired immune deficiency syndrome; CI, confidence interval; OR, odds ratio.
a A large metropolitan area was 1 million or more residents, and a small metropolitan area was fewer than 1 million residents.
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(continued)

Table 1. Descriptive Statistics, Odds of Local Hospitalization, and Predictors of Travel Time for Patients Diagnosed With
Congestive Heart Failure (N = 62,451), Florida, United States, 2011

Predictor
Total

Discharge, n Crude Rate, % OR (95% CI)

Standard
Coefficient,
Travel Time

Standard
Coefficient,
Excess Time

Not renal failure 37,176 78.9  — 1 1

Renal failure 25,275 78.8  — 0.015 0.012

Not valvular disease 62,164 78.9  — 1 1

Valvular disease 287 74.9  — −0.010 −0.012

Abbreviations: — , not applicable; AIDS, acquired immune deficiency syndrome; CI, confidence interval; OR, odds ratio.
a A large metropolitan area was 1 million or more residents, and a small metropolitan area was fewer than 1 million residents.
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Table 2. Odds of Local Hospitalization Rates for Patients Diagnosed With Congestive Heart Failure (N = 62,451), by Al-
ternating Reference Group, Florida, United States, 2011

Factor Reference Group

Race/ethnicity White Black Hispanic Asian Native American Other

White 1.00 0.80
(0.76–0.85)

0.97
(0.91–1.03)

0.76
(0.57–1.02)

0.79 (0.44–1.41) 1.01 (0.83–1.21)

Black 1.24 (1.17–1.32) 1.00 1.21
(1.12–1.30)

0.95
(0.71–1.27)

0.98 (0.55–1.76) 1.25 (1.03–1.52)

Hispanic 1.03 (0.97–1.10) 0.83
(0.77–0.89)

1.00 0.78
(0.58–1.05)

0.81 (0.45–1.46) 1.04 (0.86–1.26)

Asian 1.31 (0.98–1.76) 1.06
(0.79–1.42)

1.28
(0.95–1.71)

1.00 1.04 (0.54–1.99) 1.32 (0.94–1.86)

Native American 1.29 (0.72–2.31) 1.02
(0.57–1.84)

1.23
(0.69–2.22)

0.97
(0.50–1.85)

1.00 1.28 (0.69–2.36)

Other 0.99 (0.82–1.20) 0.80
(0.66–0.97)

0.97
(0.80–1.17)

0.76
(0.54–1.07)

0.78 (0.42–1.44) 1.00

Insurance Medicare Medicaid Private Self-pay No charge Others

Medicare 1.00 0.87
(0.80–0.95)

1.30
(1.20–1.40)

0.81
(0.71–0.92)

0.79 (0.65–0.96) 1.09 (0.96–1.25)

Medicaid 1.15 (1.06–1.25) 1.00 1.49
(1.35–1.64)

0.93
(0.81–1.06)

0.91 (0.74–1.11) 1.26 (1.08–1.46)

Private 0.77 (0.71–0.83) 0.67
(0.61–0.74)

1.00 0.62
(0.54–0.71)

0.61 (0.50–0.74) 0.84 (0.73–0.98)

Self-pay 1.24 (1.09–1.40) 1.08
(0.94–1.24)

1.61
(1.41–1.84)

1.00 0.98 (0.78–1.22) 1.36 (1.14–1.62)

No charge 1.27 (1.04–1.54) 1.10
(0.90–1.35)

1.65
(1.35–2.01)

1.02
(0.82–1.28)

1.00 1.39 (1.10–1.74)

Other 0.92 (0.80–1.05) 0.80
(0.69–0.92)

1.19
(1.03–1.38)

0.74
(0.62–0.88)

0.72 (0.57–0.91) 1.00

Location/areaa Large
Metropolitan

Small
Metropolitan Micropolitan Rural

Large metropolitan 1.00 1.06
(1.01–1.10)

1.24 (1.13–1.35) 1.98 (1.78–2.21)

Small metropolitan 0.94 (0.90–0.99) 1.00 1.17 (1.07–1.28) 1.87 (1.68–2.09)

Micropolitan 0.81 (0.74–0.88) 0.86
(0.78–0.94)

1.00 1.60 (1.41–1.83)

Rural 0.50 (0.45–0.56) 0.53
(0.48–0.60)

0.62 (0.55–0.71) 1.00

Household income
quartile

1st 2nd 3rd 4th

1st 1.00 1.01
(0.96–1.06)

1.09 (1.03–1.15) 1.11 (1.02–1.20)

2nd 0.99 (0.95–1.04) 1.00 1.08 (1.03–1.14) 1.10 (1.02–1.20)

3rd 0.92 (0.87–0.97) 0.92
(0.88–0.97)

1.00 1.02 (0.94–1.10)

a A large metropolitan area was 1 million or more residents, and a small metropolitan area was fewer than 1 million residents.
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(continued)

Table 2. Odds of Local Hospitalization Rates for Patients Diagnosed With Congestive Heart Failure (N = 62,451), by Al-
ternating Reference Group, Florida, United States, 2011

Factor Reference Group

4th 0.90 (0.83–0.98) 0.91
(0.84–0.99)

0.98 (0.91–1.07) 1.00

a A large metropolitan area was 1 million or more residents, and a small metropolitan area was fewer than 1 million residents.
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Table 3. Standardized Coefficients of the Factors Influencing Excess Travel Time, by Patients Diagnosed With Congestive
Heart Failure (N = 62,451), by Alternating Reference Group, Florida, United States, 2011

Factor Reference Group

Race/ethnicity White Black Hispanic Asian Native American Other

White 1 0.023 −0.002 0.049 −0.055 −0.036

Black −0.019 1 −0.021 0.021 −0.064 −0.048

Hispanic 0.001 0.019 1 0.038 −0.039 −0.025

Asian −0.007 −0.004 −0.007 1 −0.015 −0.012

Native American 0.004 0.006 0.004 0.008 1 0.001

Other 0.008 0.013 0.007 0.018 −0.004 1

Insurance Medicare Medicaid Private Self−pay No charge Other

Medicare 1 0.017 −0.075 0.008 0.051 −0.017

Medicaid −0.011 1 −0.061 −0.006 0.023 −0.023

Private 0.046 0.056 1 0.051 0.078 0.035

Self-pay −0.003 0.004 −0.034 1 0.018 −0.010

No charge −0.013 −0.009 −0.033 −0.011 1 −0.018

Other 0.006 0.012 −0.020 0.009 0.024 1

Location/areaa Large Metropolitan Small Metropolitan Micropolitan Rural

Large metropolitan 1 −0.016 −0.183 −0.563

Small metorpolitan 0.015 1 −0.159 −0.522

Micropolitan 0.084 0.076 1 −0.175

Rural 0.184 0.179 0.125 1

Household income quartile 1st 2nd 3rd 4th

1st 1 −0.020 −0.053 −0.073

2nd 0.019 1 −0.031 −0.050

3rd 0.047 0.029 1 −0.018

4th 0.039 0.028 0.011 1
a A large metropolitan area was 1 million or more residents, and a small metropolitan area was fewer than 1 million residents.
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