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Study objective: We estimate emergency department (ED) use differences across Medicare enrollees of different race/ethnicity
who are residing in the same zip codes.

Methods: In this retrospective cohort study, we stratified all Medicare fee-for-service beneficiaries aged 66 years and older (2006
to 2012) by residence zip code and identified zip codes with racial/ethnic diversity, defined as containing at least 1 enrollee from
each of 3 racial/ethnic groups: Hispanics, (non-Hispanic) blacks, and (non-Hispanic) whites. Our primary study population
consisted of a stratified random sample of approximately equal number of each racial/ethnic group from each zip code with
racial/ethnic diversity (N¼1,563,631). We identified ED visits, comorbidities, primary-care-treatable status, and patient
disposition. We characterized socioeconomic status by zip code poverty rate. The main outcome measure was the ratio of ED visit
rate (number of visits/100 person-years) between each minority group and whites.

Results: Of 38,423 zip codes nationally, 41% met the racial/ethnic diversity criterion; these zip codes contained 85% of the
Medicare fee-for-service beneficiaries. Among enrollees from zip codes with racial/ethnic diversity, the ED visit rate among whites
was 45.4 (95% confidence interval 45.1 to 45.6), and the ED visit rate ratio was 1.34 (95% confidence interval 1.33 to 1.36)
among blacks and 1.23 (95% confidence interval 1.22 to 1.24) among Hispanics. ED visit rate ratios for both minority groups
were greater than 1.00 among all subgroups by age, comorbidity, zip code poverty rate, urban/rural area, and primary-care-
treatable and disposition status.

Conclusion: Among Medicare enrollees, blacks and Hispanics had higher ED use rates than whites overall and among subgroups
by demographics and socioeconomic status. [Ann Emerg Med. 2019;73:225-235.]
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INTRODUCTION
Background and Importance

Although use of many preventive and elective health care
services is lower among racial/ethnic minorities, use of
emergency department (ED) services has been shown to be
consistently higher among racial/ethnic minorities than
among non-Hispanic whites.1-8 However, examination of
ED use differences is complicated by long-standing racial/
ethnic differences in health insurance coverage because
persons with no insurance or insurance with limited
acceptance (eg, Medicaid) are likely to turn to the ED for
addressing a wider range of health care needs.3,4,6,9,10 The
extent to which ED use differs by race/ethnicity in a
population with stable and widely accepted coverage
is not known. We examined ED use among 3
groups—Hispanics, (non-Hispanic) blacks, and
3 : March 2019
(non-Hispanic) whites—in a nationally representative
population of Medicare enrollees aged 66 years and older.

Goals of This Investigation
Geographic location is an important determinant of

health care provider availability. This effect is an important
consideration for ED use because of urgency for medical
attention and because there are fewer EDs relative to the
number of outpatient care providers.4,11-14 For instance,
with greater than 40,000 zip codes and 4,600 EDs
nationwide, differences in zip code location may lead to
significant differences in proximity to the nearest ED15 and
in ED use.16,17 A fair comparison of ED use across
subpopulations should take into account differences in
residential location, particularly in areas with substantial
residential segregation of racial/ethnic minorities.18 We
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Editor’s Capsule Summary

What is already known on this topic
There is variation in emergency department (ED)
utilization in different patient populations.

What question this study addressed
This study examined differences in ED utilization
according to race/ethnicity in a national Medicare
population.

What this study adds to our knowledge
Within zip codes with racial and ethnic diversity,
blacks and Hispanics with Medicare had more ED
visits per person than whites with Medicare.

How this is relevant to clinical practice
Minority Medicare patient populations are more
likely to utilize ED resources, potentially
demonstrating their decreased access to continuing
care and adequate disease management.
therefore examined ED use across Medicare enrollees of
different race/ethnicity who were residing in the same zip
code location. We identified zip codes with and without
racial/ethnic diversity of Medicare enrollees and estimated
relative ED use separately in each subpopulation. We also
measured the extent to which racial/ethnic differences in
ED use arise because of geographic variation in ED use.
Also, we examined whether differences by race/ethnicity are
larger in zip codes with higher poverty rates and for health
problems treatable in the primary care setting.

MATERIALS AND METHODS
Study Design

Using the universe of Medicare beneficiaries in each year
from 2006 to 2012, we identified those aged 66 years and
older. We sampled enrollees from each year with
continuous fee-for-service coverage for a maximum of 3
years (or until date of death) because claims data are not
available for those enrolled in managed care plans. The
number of eligible enrollees each year ranged from 20.0 to
24.6 million between 2006 and 2012.

Because residential location is a key determinant of the
availability of health care providers and health care services
used, our approach was to compare ED use by race/
ethnicity, adjusting for collocation. Because of the presence
of areas with few racial/ethnic minorities, such adjustment
required identifying areas with residents of all racial/ethnic
groups. From the population of eligible Medicare enrollees,
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we obtained random samples of collocated enrollees by
stratifying overall enrollee population by zip code because
this is the smallest unit of area reported in Medicare data.
Of 38,423 zip codes identified, 15,595 zip codes (40.6%)
included at least 1 enrollee of each of the 3 racial/ethnic
groups (henceforth referred to as zip codes with racial/
ethnic diversity). These zip codes contained 85% of the
eligible Medicare population. From each zip code, we
randomly sampled an equal number of enrollees of each
racial/ethnic group; in the majority of zip codes with a
larger number of whites, sampling rate (ie, proportion of
group sampled) was higher for blacks and Hispanics. The
proportion sampled in each zip code also varied, depending
on the eligible population size of each racial/ethnic group.
We oversampled Massachusetts residents because these data
are part of a larger study focused on obtaining racial/ethnic
estimates for the state residents; however, use of appropriate
sampling weights enables us to obtain population-
representative national estimates. Those not belonging to
the 3 racial/ethnic groups were categorized as one group
("other") and a random sample of enrollees was obtained
from each zip code. The remaining 22,828 zip codes
without racial/ethnic diversity were grouped at a larger area
level, the Dartmouth hospital referral region, into 306
regions, and an equal number of enrollees of each racial/
ethnic group were randomly sampled from each region
(excluding enrollees from diverse zip codes).19 Additional
details of the sampling approach are provided in Appendix
E1, available online at http://www.annemergmed.com.
Our primary sample consisted of 1,563,631 enrollees from
the zip codes with racial/ethnic diversity; combined with a
sample of 117,823 enrollees from zip codes without racial/
ethnic diversity, the total sample from all zip codes
consisted of 1,681,454 enrollees.

For the study sample, health care utilization claims data
were obtained for 1 to 3 years (or until the date of death).
ED utilization was examined for each calendar year per
enrollee. We also obtained zip code–level data on
socioeconomic status from the United States Census
Bureau.20

Outcome Measures
We measured the rate of ED use as the number of ED

visits per 100 person-years. Our main outcome was the rate
of ED use among blacks and Hispanics relative to that
among whites, measured as the ratio of the ED use rate in
each minority group to that among whites.

In identifying the covariates associated with ED use, we
applied previous work that characterizes differences in ED
use within an adapted Andersen behavior model of health
care utilization, including predisposing factors (age, sex,
Volume 73, no. 3 : March 2019
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and race/ethnicity), indicators of need (health status,
primary care treatability of ED visit, and hospitalization
from the ED), and enabling factors (socioeconomic status
and zip code).21 Two race/ethnicity fields are identified in
the Medicare beneficiary data. Previous studies have
reported that the sensitivity of the original race field was
high in identifying blacks and whites (>97%) but low in
identifying Hispanics (33%).22 We therefore used the
revised race/ethnicity field, enhanced with surname-based
imputation, because this approach has been validated and
offers higher sensitivity in identifying Hispanics (77%).23-
25 We characterized individual baseline health status
according to indicators (0/1) of baseline prevalence of the
23 conditions according to the Centers for Medicare &
Medicaid Services’ Chronic Condition Data Warehouse
classification.26-28 As an individual indicator of
socioeconomic status, we used Medicare beneficiary data
and defined eligibility for dual Medicaid coverage or
benefits as a dichotomous indicator (0/1).29

To describe ED visit rate ratios across subgroups, we
stratified ED visits by demographic, socioeconomic status,
and visit characteristics. To stratify the study sample by
socioeconomic status, we used zip code–level poverty rate
from the United States Census Bureau,20 and grouped the
sample by poverty rate quintile. As a measure of patient
illness severity, we used claims data on patient disposition
and grouped all ED visits into those resulting in patient
hospitalization and all others ("treat and release"). We also
identified primary care treatability status aimed at
identifying the type of services provided during the ED visit,
using an algorithm based on Medicare claims data.30 This
algorithm identifies an ED visit as primary care treatable if 3
criteria are met: the patient is not hospitalized, the
evaluation and management codes indicate mild or
moderate illness severity, and services provided during the
visit did not include "procedures frequently performed in
the ED but not frequently performed in primary care visits."

Primary Data Analysis
We estimated ED visit rates and rate ratios with regression

models, with the number of ED visits per person-year as the
dependent variable and race/ethnicity, age (categorized as aged
66 to 74 years, 75 to 84 years, and 85 years and older), sex,
comorbidity burden (using 0/1 indicators of 23 individual
chronic conditions), and year as the independent covariates.
To adjust for collocation, we included zip code fixed effects to
use only ED use variation across individuals within the same
zip code to obtain estimates.31 Because this inclusion leads to a
regression model specification with a distinct dummy variable
indicator (0/1) for each zip code, including all 15,595 zip
codes with racial/ethnic diversity, the scope of such models
Volume 73, no. 3 : March 2019
renders Poisson or other count regression models
computationally infeasible. We therefore estimated linear
regression models (treating the dependent variable as a
continuous measure) with zip code fixed effects; additional
details in regard to considerations in model estimation are
presented in Appendix E1, available online at http://www.
annemergmed.com. In addition, to confirm that our choice
of linear regression models with zip code fixed effects was
reasonable we conducted sensitivity analyses of the differences
in ED visit rate and rate ratio estimates from linear, Poisson,
and negative binomial regression models for (random)
subsamples of the study data from 1,000 and 2,000 zip codes.

For each linear model estimated, we obtained the
predicted ED visit rate and ED visit rate ratios; for
comparability by race/ethnicity, we evaluated the predicted
ED visit rates at the overall study population mean of all
independent covariates.32

To examine differences in the frequency of ED visits by
race/ethnicity, we defined dichotomous indicators by number
of ED visits (1, 2 to 3, and more than 3) and estimated
linear (probability) models, with and without adjustment
for collocation, and obtained frequency of the dichotomous
indicators and the relative rates by race/ethnicity.

We also estimated similar linear regression models but
without collocation adjustment by excluding zip code fixed
effects (ie, no dummy variables). Here, comparisons of ED
use by race/ethnicity were made regardless of where the
enrollees resided.

We applied the fixed-effects linear regression approach to
obtain ED visit rate and rate ratios for a variety of subgroups,
including subgroups by patient age, health status, ED visit
characteristics, and (zip code) poverty status. We also
estimated these rates for the subsample from zip codes
without racial/ethnic diversity, after replacing hospital referral
region for zip code as the unit of geography (and fixed effects)
in the regression model. We estimated ED visit rate ratios for
subgroups of zip codes with racial/ethnic diversity categorized
by the number of enrollees of all 3 racial/ethnic groups.

Because our data cover multiple years (2006 to 2012),
we estimated ED visit rate ratios by year and tested for a
linear trend over time. We also performed a trend test in
ED visit rate ratio by poverty quintile by combining data
from all zip codes with racial/ethnic diversity and using a
linear model including an interaction of poverty quintile
(continuous) and race/ethnicity indicator.

All regression models were estimated to take into
account the stratified sampling design and the sampling
weights, and produced heteroskedasticity-consistent robust
standard error estimates.33 Statistical significance was
assessed at P<.05. All estimation was performed with Stata
(version 14.1; StataCorp, College Station, TX).34 The
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institutional review board of Boston University School of
Medicine approved this study.
RESULTS
Our study data consist of 4,710,572 person-year

observations from a stratified random sample of
1,681,454 Medicare enrollees aged 66 years and older
during 2006 to 2012 (Table 1). The share of blacks in the
diverse and nondiverse zip codes was 7.5% and 4.9%,
respectively, and of Hispanics was 4.9% and 2.3%,
respectively; this reflects the shares in the eligible
Medicare enrollee population (Appendix E1, Table 2,
available online at http://www.annemergmed.com).
Although both minority groups were younger, a larger
proportion of blacks (22.5%) and Hispanics (23%) had 6
or more chronic conditions at baseline compared with
whites (18.8%). Individual condition prevalence varied
by race/ethnicity, with higher prevalence of diabetes,
hypertension, and chronic kidney disease among blacks;
osteoporosis and depression among Hispanics; and atrial
fibrillation, breast cancer, and chronic obstructive
pulmonary disease among whites (Appendix E1, Table 6,
available online at http://www.annemergmed.com).

Overall, the rate of ED visits amongwhites was 45.4 (95%
confidence interval [CI] 45.1 to 45.6) (Table 2). With
adjustment for collocation, the ratio of ED visit rate between
blacks and whites was 1.34 (95% CI 1.33 to 1.36) and
between Hispanics and whites was 1.23 (95% CI 1.22 to
1.24); ED visit rates are reported in Table 7A and full model
estimates in Table 7B of Appendix E1, available online at
http://www.annemergmed.com. These findings were similar
in zip codes with and without diversity, indicating similarity
in effect of collocation adjustment at zip code and hospital
referral region levels. However, without any adjustment for
collocation, the ratio of ED visit rates was significantly
smaller for Hispanics and blacks; for Hispanics, in the overall
sample, the ratio of ED visit rates was 1.08 (95% CI 1.06 to
1.11), and in the zip codes without diversity the
corresponding ratio was 0.96 (95% CI 0.76 to 1.16). In
sensitivity analysis limited to subsamples of zip codes, we
found that the rate and rate ratio estimates were largely
similar across different model specifications, including
Poisson and negative binomial regression (Appendix E1,
Table 8, available online at http://www.annemergmed.com).

Zip codes with racial/ethnic diversity were defined as
those with at least 1 enrollee of each of the 3 racial/ethnic
groups studied. We found that increasing this threshold to
requiring larger number of enrollees of each group led to no
sizable change in the estimated ED visit rate and rate ratios
(Appendix E1, Table 9, available online at http://www.
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annemergmed.com). Rate of ED visits increased over time
(2006 to 2012), but ED visit rate ratios did not vary over
time (Appendix E1, Table 10, available online at http://
www.annemergmed.com).

Rate ratios by race/ethnicity differed by the frequency of
ED visits (Table 3). After adjustment for collocation, 16.6%
of whites experienced 1 ED visit; the corresponding rate
ratios were 6% higher among blacks and Hispanics. But for
the outcome of 2 to 3 ED visits (per person-year), the rate
ratios were greater than 22% higher, and for more than 3 ED
visits the rate ratios were greater than 47% higher.

ED visit rate increased with age, with a rate of 33.6
(95% CI 33.2 to 33.9) among whites aged 66 to 74 years
and 71.4 (95% CI 70.7 to 72.1) among whites aged 85
years and older (Table 4). Relative to whites, among blacks
and Hispanics in all age groups the ED visit rate was
higher. Among blacks and Hispanics, the ED visit rate ratio
was higher in the younger age group (blacks¼1.44, 95%
CI 1.41 to 1.46; and Hispanics¼1.27, 95% CI 1.25 to
1.29) than for the oldest age group (blacks¼1.21, 95% CI
1.18 to 1.23; and Hispanics¼1.17, 95% CI 1.15 to 1.20).
The ED visit rate was higher among women than among
men; relative to that for whites, ED visit rates were higher
among blacks and Hispanics and by similar magnitudes for
both men and women. Higher disease burden was
associated with greater ED use, ranging from 7.1 (95% CI
6.9 to 7.4) among whites with no comorbidities to 127.2
(95% CI 126.0 to 128.3) among whites with 6 or more
chronic conditions. Compared with that for whites, ED
visit rate was higher among blacks for all disease burden
groups and among Hispanics for those with one or more
chronic conditions. The ED visit rate was higher among
blacks and Hispanics in each of the 6 most common
chronic condition groups (Appendix E1, Table 11,
available online at http://www.annemergmed.com).

ED visit rate ratios were higher for both blacks and
Hispanics in all subgroups of zip codes by socioeconomic
status and population density (metropolitan and rural
areas) (Table 5). The ED visit rate among whites in the zip
codes in the lowest and highest poverty quintiles were 44.3
(95% CI 43.7 to 44.9) and 46.3 (95% CI 45.7 to 46.9),
respectively. ED visit rate ratios for both blacks and
Hispanics were larger in higher poverty quintiles. Pooling
data for all quintiles indicated an increasing trend in ED
visit rate ratios across quintiles (blacks¼0.65, 95% CI 0.25
to 1.05, P¼.001; and Hispanics¼0.85, 95% CI 0.49 to
1.21, P<.001).

Among whites, the rate of primary-care-treatable ED
visits was 9.8 (95% CI 9.7 to 9.9) and composed 21.7% of
all ED visits (Table 6). The ED visit rate ratio for primary-
care-treatable visits was higher than that for visits that
Volume 73, no. 3 : March 2019
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Table 1. Summary characteristics of the study sample, 2006 to 2012.*

Characteristics All%† Whites, Non-Hispanic, % Blacks, Non-Hispanic, % Hispanics, %

Zip codes with racial/ethnic diversity

No. of annual (person-year) observations 4,403,545 2,027,580 1,079,580 1,032,576

No. of sample persons 1,563,631 741,823 376,322 349,788

Population share, % 100 84.8 7.5 4.9

No. ED visits per person-year

0 71.4 71.5 68.6 72.7

1 17.0 17.3 17.7 16.4

2 6.1 6.1 6.8 5.8

3 2.6 2.5 3.1 2.5

4 1.3 1.2 1.6 1.2

5 0.7 0.6 0.9 0.6

�6 0.9 0.8 1.4 0.9

Age, %, y

66–74 47.2 46.0 53.6 54.2

75–84 37.7 38.2 33.9 35.2

�85 15.2 15.8 12.5 10.7

Women, % 59.0 58.8 61.9 57.7

No. of chronic conditions (maximum[23), %

None 14.1 13.7 14.7 18.7

1–2 25.7 26.3 22.1 21.3

3–5 40.4 40.7 40.3 37.0

�6 19.7 19.3 22.9 23.0

Zip codes without racial/ethnic diversity

No. of annual (person-year) observations 307,027 123,131 81,216 84,374

No. of sample persons 117,823 52,368 29,693 28,659

Population share, % 100 91.4 4.9 2.3

No. ED visits per person-year

0 70.9 72.1 66.1 72.5

1 17.1 17.1 18.4 16.3

2 6.2 5.9 7.4 5.8

3 2.8 2.5 3.6 2.6

4 1.4 1.1 1.9 1.2

5 0.7 0.5 1.0 0.7

�6 1.0 0.7 1.7 1.0

Age, %, y

66–74 49.9 49.6 51.0 54.7

75–84 36.4 36.6 35.5 35.3

�85 13.7 13.8 13.6 10.0

Female, % 55.6 55.3 62.0 52.9

No. of chronic conditions (maximum[23), %

None 15.9 15.8 13.4 19.9

1–2 28.3 28.7 23.8 21.4

3–5 39.1 39.0 43.2 35.6

�6 16.7 16.5 19.6 23.0

*Other than the number of sample persons and number of annual observations, all other summary statistics are based on adjustment for stratified sampling. For instance,
although share of non-Hispanic blacks (N¼406,015) out of the total sample (N¼1,681,454) is 24.1%, after adjustment for stratified sampling this share is 7.1%.
†The counts include the “other” race/ethnic group, for which we have not reported the summary statistics.
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Table 2. Adjusted ED visit rate and ED visit rate ratios.*

Study Population (Zip Codes)

Whites, Non-Hispanic Blacks, Non-Hispanic Hispanics

ED Visit Rate
(No. ED Visits/100 Person-Years) 95% CI

ED Visit Rate Ratio:
Blacks vs Whites 95% CI

ED Visit Rate Ratio:
Hispanics vs Whites 95% CI

Zip codes with racial/ethnic diversity

Adjusted for location 45.4 45.1–45.6 1.34 1.33–1.36 1.23 1.22–1.24

Not adjusted for location 45.9 45.5–46.3 1.31 1.30–1.34 1.08 1.06–1.11

Zip codes without racial/ethnic diversity

Adjusted for location 49.5 48.4–50.1 1.36 1.31–1.42 1.22 1.17–1.26

Not adjusted for location 49.9 48.4–51.3 1.32 1.25–1.39 0.96 0.76–1.16

Overall sample

Adjusted for location 46.1 45.8–46.4 1.35 1.33–1.36 1.23 1.22–1.24

Not adjusted for location 46.7 46.4–47.0 1.30 1.29–1.32 1.06 1.04–1.07

*Estimates adjusted for location are based on a linear regression model with race/ethnicity, age, sex, comorbidity, and year as covariates and with indicators (fixed effects) for
each zip code. Estimates not adjusted for location are based on linear regression model with race/ethnicity, age, sex, comorbidity, and year as covariates. All regression models
used sampling weights to adjust for stratified sampling. CI estimates are based on robust standard errors adjusted for clustering at zip code (zip codes with diversity) or hospital
referral region (zip codes without diversity).

Emergency Department Visits Among Collocated Racial/Ethnic Medicare Enrollees Hanchate et al
needed ED care for blacks (1.55, 95% CI 1.52 to 1.58; and
1.29, 95% CI 1.28 to 1.31) and Hispanics (1.28, 95% CI
1.26 to 1.30; and 1.22, 95% CI 1.21 to 1.23). Among
whites, 28.9 ED visits (63.8% of all ED visits) were treat-
and-release visits. The ED visit rate ratio for treat-and-
release visits was higher than that for ED visits leading to
hospitalization for both blacks and Hispanics.

LIMITATIONS
We recognize several limitations of our study. Our data

cover only patients aged 66 years and older, and hence
generalizability of the study findings may be limited
Table 3. Adjusted ED visit rate and ED visit rate ratios by number of

Number of ED Visits

Whites, N

Frequency
(Incidence) Rate

Adjusted for collocation

Dichotomous outcome of 1 ED visit per person-year 16.6

Dichotomous outcome of 2 to 3 ED visits per person-year 7.76

Dichotomous outcome of >3 ED visits per person-year 2.03

Not adjusted for collocation

Dichotomous outcome of 1 ED visit per person-year 16.7

Dichotomous outcome of 2 to 3 ED visits per person-year 7.85

Dichotomous outcome of >3 ED visits per person-year 2.07

The outcome measure is a dichotomous indicator (0/1) of the number of ED visits during
dichotomous indicator of 2 to 3 visits assigns a value of 1 if ED visits are 2 to 3 and assig
adjusted for location are based on a linear regression model with race/ethnicity, age, sex, c
Estimates not adjusted for location are based on linear regression model with race/ethnici
weights to adjust for stratified sampling. CI estimates are based on robust standard errors
(zip codes without diversity).
*Estimates are for zip codes with racial/ethnic diversity.
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because of systematic differences in ED use among younger
adults. Our study does not include Medicare enrollees in
the managed care plans. Comparison of ED use indicates
significantly lower rates among managed care enrollees
relative to fee-for-service enrollees.35 Whether racial/ethnic
differences in ED use vary among managed care enrollees is
not known. The approach used to identify primary-care-
treatable ED visits, although developed with expert
opinion, has not been validated. Determining primary care
treatability of ED visits is complicated by lack of data on
patient symptoms36,37 and lack of a criterion standard for
primary care treatability; however, it is not clear whether
ED visits.*

on-Hispanic Blacks, Non-Hispanic Hispanics

, % 95% CI
IRR: Blacks
vs Whites 95% CI

IRR: Hispanics
vs Whites 95% CI

16.5–16.7 1.06 1.05–1.08 1.06 1.05–1.07

7.69–7.83 1.26 1.25–1.29 1.22 1.21–1.24

1.99–2.06 1.79 1.74–1.84 1.47 1.44–1.52

16.59–16.82 1.06 1.04–1.07 0.99 0.97–1.01

7.77–7.94 1.24 1.21–1.26 1.09 1.06–1.11

2.03–2.12 1.71 1.65–1.77 1.22 1.16–1.28

a person-year. The number of observations remains the same for all outcomes, so a
ns a value of 0 for all other observations with ED visits outside this range. Estimates
omorbidity, and year as covariates and with indicators (fixed effects) for each zip code.
ty, age, sex, comorbidity, and year as covariates. All regression models used sampling
adjusted for clustering at zip code (zip codes with diversity) or hospital referral region

Volume 73, no. 3 : March 2019



Table 4. Adjusted ED visit rate and ED visit rate ratios by age, sex, and chronic condition.*

Patient Characteristics

Whites, Non-Hispanic Blacks, Non-Hispanic Hispanics

ED Visit Rate
(No. ED Visits/

100 Person-Years) 95% CI
ED Visit Rate Ratio:
Blacks vs Whites 95% CI

ED Visit Rate
Ratio: Hispanics

vs Whites 95% CI

Age, y

66–74 33.6 33.2–33.9 1.44 1.41–1.46 1.27 1.25–1.29

75–84 49.8 49.3–50.2 1.33 1.30–1.35 1.23 1.21–1.25

�85 71.4 70.7–72.1 1.21 1.18–1.23 1.17 1.15–1.20

Sex

Men 41.0 40.6–41.3 1.36 1.34–1.38 1.23 1.21–1.25

Women 48.5 48.1–48.9 1.32 1.30–1.34 1.23 1.22–1.24

No. of chronic conditions

None 6.9 6.7–7.1 1.16 1.10–1.23 1.04 0.99–1.08

1–2 18.1 17.8–18.4 1.44 1.40–1.48 1.33 1.30–1.37

3–5 38.0 37.6–38.2 1.35 1.33–1.37 1.27 1.25–1.29

�6 124.1 123.1–125.1 1.28 1.26–1.30 1.16 1.14–1.18

Chronic condition

Hypertension 62.5 62.1–62.9 1.32 1.30–1.33 1.21 1.20–1.23

Hyperlipidemia 56.0 55.6–56.4 1.35 1.33–1.37 1.22 1.20–1.23

Ischemic heart disease 78.1 77.5–78.8 1.35 1.33–1.37 1.20 1.18–1.22

Diabetes 64.5 63.8–65.2 1.33 1.31–1.36 1.24 1.22–1.26

Rheumatoid arthritis/osteoarthritis 69.2 68.6–69.9 1.33 1.31–1.35 1.19 1.17–1.21

Anemia 89.8 89.0–90.7 1.27 1.25–1.29 1.18 1.16–1.20

These estimates are using the sample from zip codes with racial/ethnic diversity. A separate regression model was estimated for each group, stratified by age, sex, and disease
burden. Estimates are based on linear regression models with race/ethnicity, age, sex, comorbidity, and year as covariates and with indicators (fixed effects) for each zip code; the
covariate(s) corresponding to each stratum was excluded (for example, age was not included as a covariate for each age group estimation). All regression models used sampling
weights to adjust for stratified sampling. CI estimates are based on robust standard errors adjusted for clustering at zip code.
*Estimates are for zip codes with racial/ethnic diversity.
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this leads to systematic differences in categorization of ED
visits by race/ethnicity. The Centers for Medicare &
Medicaid Services chronic condition categorization that we
used does not include potentially important predictors of
ED use, including substance use. We recognize that zip
codes can be large and allow significant heterogeneity
among residents in access to providers.

DISCUSSION
Our study highlights 3 main findings. First, although

white Medicare enrollees aged 66 years and older had 46
ED visits per 100 person-years, black and Hispanic rates
were 35% and 23% higher, respectively. Second, the extent
of higher use among minorities was larger for people who
have more frequent ED visits. Third, this pattern of higher
ED use among the minority groups was found in every
subgroup by age, sex, and comorbid condition, in
metropolitan and rural areas, and in all regions grouped by
zip code poverty rate; an exception was the subgroup with
no diagnosed comorbidity, wherein ED visit rates were
Volume 73, no. 3 : March 2019
similar among Hispanics and whites. The extent of
differences varied, with larger differences among the
youngest, least morbid, and individuals residing in areas
with high poverty. Racial/ethnic differences were also
higher for ED visits categorized as primary care treatable
and not leading to inpatient admission.

To our knowledge, these are the first estimates of
differences in ED use by race/ethnicity taking residential
location into account. Of 38,423 zip codes where the
study-eligible Medicare population of greater than 20
million lived, only 40.6% included at least one Hispanic,
black, and white enrollee. Without adjustment for
differences in residential location, ED visit rate estimates
among blacks and Hispanics remained higher than that
among whites, but the differences were smaller. Among
Hispanics, ED visit rate without location adjustment was
6% higher (relative to that of whites) and with location
adjustment was 23% higher. Our findings differ from 2
previous estimates from different surveys of significantly
lower ED use among Hispanics, relative to that for
Annals of Emergency Medicine 231



Table 5. Adjusted ED visit rate and ED visit rate ratios by area characteristics.*

Area Characteristics

Whites, Non-Hispanic Blacks, Non-Hispanic Hispanics

ED Visit Rate
(No. ED Visits/

100 Person-Years) 95% CI

ED Visit Rate
Ratio: Blacks
vs Whites 95% CI

ED Visit
Rate Ratio:

Hispanics vs Whites 95% CI

Areas grouped by zip code
poverty rate, quintile

1 (lowest poverty) 44.3 43.7–44.9 1.26 1.23–1.30 1.13 1.10–1.16

2 45.2 44.6–45.9 1.28 1.25–1.32 1.14 1.11–1.17

3 46.5 46.0–47.0 1.28 1.25–1.31 1.12 1.09–1.15

4 46.6 46.0–47.2 1.28 1.25–1.32 1.12 1.10–1.15

5 (highest poverty) 46.3 45.7–46.9 1.31 1.29–1.34 1.20 1.17–1.22

Test of linear trend by race/ethnicity

Change in ED visit rate ratio associated with

residing in one-higher-poverty-quintile zip code

Not applicable 0.65 0.25–1.05 0.85 0.49–1.21

P value .001 <.001

Areas grouped by metropolitan/
rural area classification

Metropolitan areas 44.5 44.2–44.7 1.34 1.32–1.35 1.23 1.21–1.24

Micropolitan areas 49.9 49.0–50.9 1.36 1.31–1.42 1.25 1.20–1.29

Rural areas 52.2 51.1–53.4 1.39 1.32–1.46 1.37 1.31–1.44

These estimates use the sample from zip codes with racial/ethnic diversity. A separate regression model was estimated for each quintile. Estimates are based on linear regression
models with race/ethnicity, age, sex, comorbidity conditions, and year as covariates and with indicators (fixed effects) for each zip code. All regression models used sampling
weights to adjust for stratified sampling. CI estimates are based on robust standard errors adjusted for clustering at zip code. To test for linear trend in ED visit rate by quintile and
race/ethnicity, we estimated a regression model with all samples combined and including a covariate of the interaction of quintile (continuous) and race/ethnicity, along with
other covariates. The P values associated with each interaction term are reported. Metropolitan statistical areas are one or more counties with a core urban area of at least
50,000 persons, whereas micropolitan statistical areas have core urban areas of between 10,000 and 50,000 persons; the remaining areas are categorized as rural. Major
metropolitan statistical areas are a subgroup of 11 metropolitan statistical areas with more than one metropolitan division, defined as one or more counties containing a single
core of at least 2.5 million population; these are metropolitan statistical areas that contain Chicago; Dallas; Detroit; Los Angeles; Miami; New York; Philadelphia; San Francisco;
Seattle; Washington, DC; and Boston.
*Estimates are for zip codes with racial/ethnic diversity.
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whites.3,6 Because those estimates are for all adults, they are
not directly comparable with our estimates for Medicare
enrollees; however, the lack of adjustment for
Table 6. Adjusted ED visit rate and ED visit rate ratios by primary-car

ED Visit Characteristics

Whites, Non-Hispanic

ED Visit Rate
(No. ED Visits/

100 Person-Years) 95% CI
ED V
Bla

Primary care treatability status

Primary care treatable 9.8 9.7–9.9

ED care needed 35.4 35.2–35.6

Patient disposition status

Treat-and-release ED visit 28.9 28.7–29.2

ED visit with hospitalization 16.4 16.3–16.5

These estimates use the sample from zip codes with racial/ethnic diversity. A separate regr
patient disposition status. Categorization of ED visits as primary care treatable or ED care
Methods” section). Estimates are based on linear regression models with race/ethnicity, age
for each zip code. All regression models used sampling weights to adjust for stratified sam
code.
*Estimates are for zip codes with racial/ethnic diversity.
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geographic location and varied insurance coverage effects in
those studies may partly explain the differences in findings
for Hispanics in our study. Corresponding estimates for
e-treatable and patient disposition status.*

Blacks, Non-Hispanic Hispanics

isit Rate Ratio:
cks vs Whites 95% CI

ED Visit Rate Ratio:
Hispanics vs Whites 95% CI

1.55 1.52–1.58 1.28 1.26–1.30

1.29 1.28–1.31 1.22 1.21–1.23

1.43 1.41–1.45 1.27 1.26–1.29

1.20 1.18–1.22 1.16 1.15–1.18

ession model was estimated for each group, stratified by primary care treatability and
needed is based on the Minnesota algorithm (as explained in the “Materials and
, sex, comorbidity conditions, and year as covariates and with indicators (fixed effects)
pling. CI estimates are based on robust standard errors adjusted for clustering at zip
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blacks from both previous studies are consistent with our
findings.

Our findings indicate that even with stable and widely
covered insurance coverage, ED use is higher among blacks
and Hispanics. In understanding the factors underlying
differential use, our findings offer insights on assessing the
relative merit of important determinants of ED use among
elderly enrollees previously identified.21,38,39 First, even
individuals with stable insurance have barriers to primary
care access. Presence of a regular place of care is a
commonly used measure of primary care access; however,
among individuals aged 65 years and older, there is little
difference in this measure by race/ethnicity, with greater
than 98% reporting the presence of a regular place of care40

and less than 3% reporting the ED as a regular place of
care.38,41,42 More relevant for understanding racial/ethnic
differences in ED use could be timely access to care. Even
individuals with a regular place of care may experience
difficulty with timely access in case of urgent need, leading
to the ED as an alternative.14,38,42,43 One study using data
for all ages found that among individuals who reported
having a physician’s office (or clinic or health center) as
their regular place of care, barriers to timely
access—identified by queries on "could not get through on
the telephone," "could not obtain appointment soon
enough," "waiting too long in the physician’s office", "not
open when you could go," and "no transportation"—were
associated with higher ED use compared with individuals
without a barrier (33.3% versus 22.2%).43 As a
consequence of these barriers, there is considerable ED use
for health problems that are identified, after discharge, as
primary care treatable. To the extent that these barriers are
more prevalent among minorities, recent efforts by insurers
to deny payment of claims for primary-care-treatable ED
visits may more adversely affect minority Medicare
enrollees44,45; furthermore, the effectiveness of such
interventions is unclear.46

Second, our finding of reduced racial/ethnic differences
in ED use among individuals older and with multiple
comorbid conditions suggests that more extensive and
intensive integration with outpatient care providers may
lead to less dissimilarity in ED use by race/ethnicity.
Greater ED use among the younger minority Medicare
enrollees may be influenced by persistence in care-seeking
behaviors developed before transition to Medicare, wherein
lack of insurance or poor acceptance of Medicaid by
outpatient care providers motivates higher ED use for a
range of health problems, including those that may be
addressed in a primary care setting. Among individuals
with outpatient care access, previous work indicates that
greater continuity and coordination of outpatient care
Volume 73, no. 3 : March 2019
(eg, patient-centered medical homes, accountable care
organizations) is associated with less ED use47-50; the extent
to which coordinated care among Medicare enrollees differs
by race/ethnicity is not known.

Need for emergency care is identified as a key
determinant of ED use because older adults have higher
morbidity.39 Our finding of higher ED use among older
enrollees and those with higher morbidity burden is
consistent with this rationale. However, differences in need
may not be a key factor in accounting for the higher rate of
ED use among minority Medicare enrollees, given that the
margin of higher ED use decreases with age and morbidity
burden. This margin is also higher for ED visits identified
as primary care treatable and treat-and-release cases,
suggesting that unobserved morbidity or severity may not
be a key underlying factor.

An important policy implication of our findings is that
the provision of insurance coverage alone is unlikely to
eliminate the higher rates of ED use among blacks and
Hispanics relative to whites. Further study of ED use in the
populations with stable insurance is needed to better
understand the extent to which the higher ED use is due to
other barriers to timely access to primary care and identify
suitable policy interventions to mitigate these barriers. In
summary, in the Medicare-covered population, blacks and
Hispanics used substantially more ED services than whites,
even after accounting for comorbidity burden and
residential area. The differences were larger in areas with
higher poverty and for primary-care-treatable ED visits,
indicating that minority groups may have other barriers to
timely access to primary care services compared with
whites.
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