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RESEARCH LETTER

Association Between Emergency Department
Closure and Treatment, Access, and Health
Outcomes Among Patients With Acute Myocardial

Infarction

visits increased >40%, but the number of EDs decreased by 11%.! The

closure of an ED can have a profound effect on a community,> because
patients have to drive farther to obtain care, and the remaining EDs have to bear
the extra patient volume, especially for patients experiencing time-sensitive illnesses
requiring prompt intervention, such as acute myocardial infarction.

With patient data from 100% Medicare Provider Analysis and Review between
2001 and 2011 (1.35 million patients), linked with the Healthcare Provider Cost
Reporting Information System and American Hospital Association Annual Surveys,
we compare changes in access to cardiac technology (availability of catheteriza-
tion laboratory, cardiac care unit, and cardiac surgery capacity), treatment received
(percutaneous transluminal coronary angioplasty and thrombolytic therapy), and
health outcomes (30-day, 90-day, and 1-year mortality) among Medicare patients
with acute myocardial infarction whose communities experience varying degrees of
increase in driving time to their next available ED when the closest ED to the com-
munity shuts down, relative to patients from communities that do not experience any
permanent ED closure.

Our key variable of interest was whether a patient’'s community experienced
an ED closure and how far a patient from such a community had to travel to
reach the next available ED. We identified the closest ED to a given commu-
nity by computing actual driving time between each patient-hospital pair us-
ing Google Maps queries based on the pair's geographical coordinates. We
then evaluated year-to-year change and classified the communities according
to whether the driving time between a community and the nearest ED met the
following conditions between 2001 and 2013: (1) did not increase (the control
group); (2) increased by <10 minutes; (3) increased by 10 to 30 minutes; or (4)
increased by >30 minutes.

We applied a linear probability model with ZIP code fixed effects to estimate the
effect of increased driving time to the nearest ED on patient outcomes, where the
key identifying variables are the ED access change categories defined above, while
controlling for time-varying patient and hospital characteristics, and year indicators
to capture the macro trends. Additional details are available on request. This study
was approved by the Institutional Review Board of the National Bureau of Economic
Research.

We found that without controlling for access, the net effect of ED closure on treat-
ment was negligible, as there were virtually no decreases in likelihood for percutane-
ous transluminal coronary angioplasty or thrombolytic treatment when a community
experienced a local ED closure (results available on request). Such findings likely
reflect 2 competing effects of ED closure: time delays might increase the need for
more intensive treatment but at the same time, decrease access to cardiac capac-
ity. When we controlled for access to cardiac technology, we found that percutane-

Within the past 2 decades, the annual number of emergency department (ED)
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ous transluminal coronary angioplasty rates increased
steadily across the 3 ED access categories: by 1.99
percentage points (confidence interval [CI] 0.49, 3.49)
in communities with <10-minute increased driving time;
2.37 percentage points (Cl 0.61, 4.13) in communities
with 10- to <30-minute increased driving time; and 2.67
percentage points (Cl -3.42, 8.76; wide Cl is likely a
result of small sample size) in communities with at least
a 30-minute increased driving time, respectively, relative
to patients in communities with no ED closure nearby.

The Figure also shows that patients whose driving
time related to local ED closure increased by >30 min-
utes had a statistically significant increase in 90-day
mortality by 6.58 percentage points (Cl 2.49, 10.68)
and 1-year mortality by 6.52 percentage points (Cl 1.69,
11.35). To put these magnitudes in perspective, the 90-
day mortality rate is 22% in the reference group. A 6.58
percentage point increase represents a 30% increase in
90-day mortality. Patients whose driving time increased
by 10 to <30 minutes also had a significant but less-
pronounced increase in 90-day and 1-year mortality, by
1.60 percentage points (Cl 0.53, 2.67) and 2.05 per-
centage points (Cl 0.96, 3.14), respectively. Patients
whose driving time increased by <10 minutes did not
experience worse mortality rates after ED closure oc-
curred in their communities.

Our results suggest that when patients had to drive
at least 10 more minutes to their next available ED, time

delay became the dominant mechanism in affecting
health outcomes when local ED closure occurred, both
directly and indirectly through its effect on access and
treatment. The adverse effects of time delay on mortal-
ity rates did not resolve even after we controlled for ac-
cess and treatment, suggesting that the time delays like-
ly made the prognosis worse, directly affecting mortality
rates. Our findings suggest that permanent ED closure
has substantial consequences on patient outcomes, par-
ticularly among communities with limited resources for
time-sensitive illnesses such as acute myocardial infarc-
tion. Although provision of necessary cardiac technology
is an important factor for remaining hospitals, the ef-
fects of a time delay due to an ED closure are not easily
mitigated.
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Figure. Regression-adjusted percentage point changes in treatment and outcomes.
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