Original Research

Association of Financial Factors and Telemedicine Adoption for Heart Attack
and Stroke Care Among Rural and Urban Hospitals: A Longitudinal Study

Amir Alishahi Tabriz, MD, PhD, MPH,"?

Kea Turner, PhD, MPH, MA,™? Dunc Williams, Jr., PhD,
Nimmy Babu, MHA,* Steve North, MD, MPH,”

and Christopher M. Shea, PhD, MA, MPA*

'Department of Health Outcomes and Behavior, Moffitt Cancer
Center, Tampa, Florida, USA.

2Department of Oncological Sciences, Morsani College
of Medicine, University of South Florida, Tampa, Florida, USA.

Department of Health Care Leadership and Management, College
of Health Professions, Medical University of South Carolina,
Charleston, South Carolina, USA.

“Department of Health Policy and Management, UNC Gillings
School of Global Public Health, University of North Carolina-
Chapel Hill, Chapel Hill, North Carolina, USA.

>Center for Rural Health Innovation, Spruce Pine, North Carolina,
USA.

Abstract

Introduction: To examine trends in telemedicine adoption
for stroke and cardiac care among U.S. hospitals, specifically
associations between hospital financial indicators and adop-
tion of these telemedicine services.

Methods: This is a retrospective analysis of data from the
Health Information Management and System Society Doren-
fest Database and Healthcare Cost Report Information System
from 2012 to 2017. We used a pooled ordinary least squ-
ares model and reported results as average marginal effects
(AMEs).

Results: The number of hospitals with stroke or cardiac tel-
emedicine services in urban and rural areas increased through
our study period from 153 (7.30%) to 407 (19.42%) and
from 127 (6.31%) to 331 (16.45%), respectively. In rural
hospitals, being a for-profit hospital (AME=-10.49, 95%
confidence interval [CI]=—14.01 to —6.98) and having an
increase in Medicare inpatient mix (AME=-0.31, 95% CI=
—0.42 to —0.20) were associated with the probability of tel-
emedicine adoption for heart attack and stroke care. A couple
of nonfinancial variables included in the model also were
associated with adoption, specifically having one more
licensed bed (AME=-0.02, 95% CI=-0.04 to —0.00) and
higher number of emergency department visits (AME = 5.64,
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95% CI=2.83 to 7.20). In urban hospitals, being a for-profit
hospital (AME=-8.94, 95% CI=—11.76 to —6.11) and hav-
ing a higher total margin (AME=0.17, 95% CI=0.08 to
0.26) were associated with the probability of telemedicine
adoption for heart attack and stroke care. Two nonfinancial
variables also were statistically significant: having one more
licensed bed (AME=0.01, 95% CI=0.041 to 0.02) and being
closer to another telemedicine hospital (AME=0.81, 95%
CI=-1.62 to 0.01).

Discussions: Telemedicine adoption rate for cardiac and stroke
care has increased significantly in recent years. Financial
status may be a bigger driver of adoption for urban hospitals
than rural hospitals.

Keywords: telemedicine, rural health, health care financing,
implementation, access to care

Introduction
mericans living in rural areas are more likely to die
from heart attack and stroke than individuals re-
siding in urban areas." Lack of access to timely care
is one of the main reasons of such disparity.? The
geographic distance to care is a substantial barrier to access
to care in a timely manner, which is critical for both cardiac
emergencies and stroke.>* For example, while the American
Stroke Association recommends a 60-min guideline for the
“door-to-needle time” for stroke patients to benefit from in-
travenous tissue plasminogen activator (tPA) treatment,” a
recent study found that rural patients with acute ischemic
stroke are significantly less likely to receive tPA compared
to urban patients (4.2% vs. 9.2%, adjusted odds ratio, 0.55
[95% confidence interval {CI} =0.51 to 0.59], p<0.001).°
Telemedicine for cardiac and stroke care is an approach to
increasing the provision of necessary timely treatment. The
implementation of telestroke programs has increased tPA
administration, shortened onset to door time and reduced
door to computed tomography (CT) time consults,” '° and
decreased door-to-needle time'' and door-to-CT time.'*"?
Telecardiology can also improve the timeliness of care, in-
cluding evaluating, stabilizing, and triaging patients who
may need to be transported/transferred.'* '® The benefits
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of telecardiology care can be realized both as prehospital in
cardiovascular emergencies'’"*! and within the hospital for
facilitating consultation with tertiary care centers.?” Tele-
medicine for cardiac care demonstrates similar benefits, such
as reducing in-hospital mortality, compared to usual
care,'®2°

Although telemedicine for stroke and cardiac care is highly
effective, adoption has been low among rural hospitals, who
may benefit the most from these programs. A study of 4,727
U.S. hospitals found that rural hospitals were less likely to
have a telemedicine program for stroke or cardiac care com-
pared to urban hospitals (35.2% vs. 42.1%).>*> Another study
found that urban hospitals were more likely to adopt tele-
medicine for stroke care compared to rural hospitals.”* While
prior studies have identified some predictors of telestroke
adoption among community hospitals,” a gap remains in
understanding the effect of hospital level factors, specifically
financial indicators, on the adoption of telemedicine for stroke
and cardiac care, given that cost of infrastructure, imple-
mentation, and maintenance is a substantial barrier, particu-
larly for rural hospitals.?® For decision-makers, particularly
in financially vulnerable rural hospitals, this gap is impor-
tant because of the known potential benefits of telestroke
adoption.

To address this gap, the objectives of this study were to
examine trends in telemedicine adoption for stroke and car-
diac care among U.S. hospitals from 2012 to 2017; associa-
tions between hospital financial indicators and adoption of
these telemedicine services; and differences in associations,
if any, between financial indicators and adoption of tele-
medicine services among rural and urban hospitals. In other
words, the study aimed to address the following questions. Did
adoption of telemedicine for stroke and cardiac care increase
over the study period? Were increases in the telemedicine
adoption positively associated with hospital financial indi-
cators, specifically for-profit status, profitability, and payer
mix? Were there differences in such associations between
rural and urban hospitals? Findings from this study are ex-
pected to provide some unique insights into factors that may
influence the use of telestroke and telecardiology, particularly
in rural settings.

Materials and Methods
STUDY DESIGN AND DATA SOURCES

This is a retrospective analysis of data from the Health
Information Management and System Society (HIMSS) Dor-
enfest Database and Healthcare Cost Report Information
System (HCRIS) from 2012 to 2017. The HIMSS Database is a
market intelligence tool that tracked demographic and in-
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formation systems data for all nonfederal acute care facilities
with 100 beds or more, all integrated health care delivery
systems that own at least one short term, acute care, non-
federal hospital with at least 100 beds. The HIMSS survey
collects data on Information Technology (IT) use in the health
care organizations, captured hospital characteristics (e.g., lo-
cation, size, system affiliation), data of hospital financial
variables, and whether hospitals having telemedicine capa-
bility for stroke and cardiac care.

VARIABLES OF INTEREST

The primary outcome of interest for this study is an indi-
cator of stroke and cardiac telemedicine adoption, measured
as a dichotomous variable in the HIMSS data (i.e., tele-
medicine being used for cardiology, stroke, and heart attack).
The key independent variables of this study were hospital
profit status (i.e., for-profit vs. not-for-profit) and hospital
profitability (i.e., total margin). Because many external factors
may impact stroke and cardiac telemedicine adoption, we
controlled for hospital characteristics associated with tele-
medicine adoption,*>?’ such as size of the hospital and dis-
tance to the nearest hospital with a telemedicine program
with stroke or cardiac care. A detailed list of the analytical
variables included in the study can be found in Appendix
Table A1.

STATISTICAL ANALYSES

Our unit of analysis was the hospital-year defined as each
year for which we analyzed data for a particular hospital. First,
we merged relevant variables from the 6 years of HIMSS and
HCRIS data to create a balanced wide panel (i.e., longitudinal
data). Creating the panel dataset enabled us to have data on
both a cross-sectional and a time series dimension (i.e., the
data of all hospitals were collected during the whole time
period). Because the amount of missing data was low (e.g.,
<8%), we used complete case analysis approach to address
the missing data.”® Missingness among explanatory variables
was addressed using a separate category for missing data. To
ensure the validity of the statistical methods, we ran the
Hausman Test and Breusch-Pagan test.”® The results of the
Hausman Test and Breusch-Pagan test indicated a robust es-
timator of standard errors and showed consistent results
among pooled ordinary least squares (OLS) and nonlinear
alternatives (e.g., fixed effect method, random effects meth-
od). Therefore, we select the pooled OLS method as it gave
us the most efficient estimator. Next, we tested for multi-
collinearity of variables that might be highly correlated, such
as number of licensed beds and emergency department (ED)
visits. Due to skewness, we used a natural log transformation
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for the ED visit volume per year and the distance to the nearest
hospital with a telemedicine program with stroke or cardiac
care variables. Finally, we ran a pooled OLS model to deter-
mine the association between explanatory variables and
stroke and cardiac telemedicine adoption.

We used Stata/MP 16 software (Stata Corp) to conduct
the analyses. For all models, we used a significance level of
o«=0.05. Results are presented as percentages with inter-
quartile range (IQR), mean with standard deviation (SD), and
average marginal effects (AMEs) with 95% CIs for ease of in-
terpretation. The University of North Carolina at Chapel Hill
Institutional Review Board approved this study (IRB # 19-2301).

Results

The sample of 4,108 hospitals in our dataset was distributed
across all 50 states and the District of Columbia. In our sample,
129 (3.149%) hospitals were Academic Centers; 1,241 (29.21%)
were Critical Access Hospital; 48 (1.17%) were General Med-

ical; and 2,690 (65.48) were General Medical and Surgical.
Furthermore, 985 (23.98%) were Government, nonfederal;
606 (14.75%) were investor owned; and 2,457 (59.81%) were
non-Government, not-for-profit. Data on the ownership of
60 (1.469%) hospitals were missing. Regarding geographic lo-
cation, 2,012 (48.98%) were rural and 2,096 (51.02%) were
urban hospitals. The average of straight-line distance to the
nearest hospital with a stroke and/or cardiac telemedicine
service for rural and urban hospitals was 26.28 (SD: 17.84)
and 7.84 (SD: 9.35) miles, respectively. In terms of size, the
median number of annual ED visits was 21,078 (IQR: 7,739 to
42,894), and the median number of hospital beds was 106
(IQR: 25-260). Finally, in terms of financial variables, the
median total margin was 0.04 (IQR: —0.01 to 0.09), the median
return on equity was 0.07 (IQR: 0.003 to 0.15), the median of
days cash on hand was 62.9 days (IQR: 11.4 to 163.5), and the
median Medicare inpatient payer mix was 0.48 (IQR: 0.36 to
0.63). See Table 1 for a summary of hospital characteristics.

Table 1. Summary of Hospital Characteristics Categorized by Adoption Phase and Rurality

FULL ADOPTER PARTIAL ADOPTER NONADOPTER
HOSPITAL CHARACTERISTICS (N=105) | (N=125)
Mean ED visit volume per year 17,054 57,512 <0.001 13,565 47,373 <0.001 11,471 44,219 <0.001
Mean number of licensed beds 71 419 <0.001 65 312 <0.001 60 198 <0.001
Mean distance to nearest hospital 25.15 591 <0.001 25.23 7.36 <0.001 26.46 8.08 <0.001
with stroke and/or cardiology
telemedicine
Mean total margin (%) 4.01 8.01 <0.001 3.01 5.01 <0.001 2.01 5.01 <0.001
Mean days cash on hand 125 147 <0.001 144 109 <0.001 108 99 <0.001
Mean Medicare inpatient mix 0.56 0.37 <0.001 0.59 0.38 <0.001 0.63 0.39 <0.001
Hospital ownership
Government, nonfederal (%) 40 (38.10) 21 (16.80) | <0.001 77 (27.21) 26 (7.76) <0.001 613 (37.73) 209 (12.87) | <0.001
Investor-owned, for-profit (%) 0 (0.00) 4 (3.20) <0.001 12 (4.24) 35 (10.45) | <0.001 169 (10.40) 386 (23.59) | <0.001
Nongovernment, non-for-profit (%) 65 (61.90) 98 (78.40) | <0.001 193 (68.20) 265 (79.10) | <0.001 825 (50.77) 1,011 (61.80) | <0.001
Missing 0 (0.00) 2 (1.60) <0.001 1 (0.35) 9 (2.69) <0.001 18 (1.11) 30 (1.83) <0.001
Hospital type
Academic (%) 0 (0.00) 11 (8.80) <0.001 2 (0.70) 25 (7.46) <0.001 1 (0.06) 90 (5.50) <0.001
Critical access (%) 53 (50.48) 8 (6.40) <0.001 145 (51.24) 29 (7.66) <0.001 889 (54.70) 118 (7.21) <0.001
General medical (%) 2 (1.90) 0 (0.00) <0.001 1 (0.35) 3 (0.90) <0.001 29 (1.78) 13 (0.78) <0.001
General medical and surgical (%) 50 (47.62) 106 (84.80) | <0.001 135 (47.70) | 278 (82.99) | <0.001 706 (43.45) 1,415 (86.49) | <0.001
Teaching hospital (%) 7 (6.67) 83 (66.40) | <0.001 10 (3.53) 153 (45.67) | <0.001 59 (3.63) 674 (41.20) | <0.001

ED, emergency department.
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Regarding adoption of telemedicine during 2012-2017,
3,260 (79.4%) of hospitals had not adopted telemedicine
for stroke and/or cardiac care during any year of the study
(nonadopter), 230 (5.6%) had stroke and/or cardiac tele-
medicine in all 6 years of the study (full adopter), and 618
(15.0%) hospitals had stroke and cardiac telemedicine in at
least 1 year between 2012 and 2017 (partial adopter). As can
be seen in Table 1, the proportion of hospitals in each category
differs significantly by rurality.

The number of hospitals in urban areas with stroke or car-
diac telemedicine services increased through our study period
from 153 (7.30%) in 2012 to 407 (19.42%) in 2017 (p<0.001
for the trend). The number of hospitals in rural areas with
stroke or cardiac telemedicine services increased through our
study period from 127 (6.31%) in 2012 to 331 (16.45%) in
2017 (p<0.001 for the trend). The trend in stroke and cardiac
telemedicine adoption is shown in Figure 1. Between 2012
and 2017, 78 rural hospitals closed. The median number of
beds in the closed hospitals was 31 (IQR: 25 to 49), and none
of them provided telemedicine for heart attack or stroke care.

As can be seen in Table 2, the association between hospitals’
characteristics and stroke and cardiac telemedicine adoption
varied based on the location of the hospital (e.g., urban vs.
rural). In rural hospitals, controlling for other covariates, be-
ing a for-profit hospital (e.g., investor owned) was associated
with a 10.49 percentage point lower probability of adopting
telemedicine for heart attack and stroke care compared to
a governmental hospital (AME=-10.49, 95% CI=-14.01 to
—6.98). In addition, within rural hospitals, having one more

licensed bed (AME =-0.02, 95% CI=-0.04 to —0.00) and a 1%
increase in Medicare inpatient mix (AME=-0.31, 95% CI=
—0.42 to —0.20) were associated with a decrease in the prob-
ability of telemedicine adoption for heart attack and stroke
by 0.02 and 0.31 percentage points, respectively. In contrast,
controlling for other variables, a higher number of ED visits
(AME =5.64, 95% CI=2.83 to 7.20) was associated with an
increase in the probability of telemedicine adoption for heart
attack and stroke care.

In urban hospitals, adjusting for other covariates and on
average, one more licensed bed (AME=0.01, 95% CI=0.041
to 0.02) and higher total margin (AME=0.17, 95% CI=0.08
to 0.26) were associated with an increase in the predicted
probability of telemedicine adoption for heart attack and
stroke care by 0.01 and 0.17 percentage points, respectively.
In contrast, controlling for other variables and on average,
being a for-profit hospital (AME=-8.94, 95% CI=-11.76
to —6.11) and being closer to another telemedicine hospital
(AME=0.81, 95% CI=-1.62 to 0.01) were associated with a
decrease in the probability of telemedicine adoption for heart
attack and stroke care. In addition, in urban hospitals, a for-
profit hospital had an 8.94 percentage point lower probabil-
ity of adopting telemedicine for heart attack and stroke care
compared to a governmental hospital.

Discussion

The goal of this study was to assess trends in cardiac and
stroke telemedicine adoption among U.S. hospitals from 2012
to 2017 and examine association between financial factors
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Fig. 1. Number of U.S. Hospitals with Stroke and Cardiac Telemedicine Program, by urban versus rural.
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Table 2. Association between Hospital Characteristics and Stroke and Cardiac Telemedicine Adoption (NV=4,108)

HOSPITAL CHARACTERISTICS

RURAL (N=2,012) URBAN (N=2,096)

Log (ED visit volume per year)

AVERAGE MARGINAL EFFECT (95% Cl)

5.64 (2.73 to 8.20)* —0.98 (—2.59 to 0.62)

Number of licensed beds

-0.02 (-0.04 to 0.00) 0.01 (0.01 to 0.02)**

Log (distance to the nearest hospital with telemedicine for stroke/cardiac care)

0.28 (=1.69 to 2.25) —0.81 (-1.62 to —0.01)*

Total margin (%)

8.0 (-6.01 to 22.02) 17.01 (8.01 to 26.01)*

Days cash on hand

0.01 (-0.01 to 0.01) 0.01 (-0.01 to 0.01)

Medicare inpatient mix (%)

—31.01 (-42.01 to —20.2)** 3.01 (-5.01 to 12.01)

Hospital teaching status

Nonteaching hospital

Ref.

Teaching hospital

4.22 (—1.08 to 9.52) 1.65 (—0.38 to 3.69)

Ownership

Government, nonfederal

Ref.

Investor owned, for-profit

—10.49 (-14.01 to —6.98)** —8.94 (-11.76 to —6.11)*

Nongovernment, non-for- profit

0.94 (-2.13 to 4.01) 2.37 (-0.34 to 5.07)

Hospital type

Academic

Ref.

Critical access hospital

3.30 (=533 to 11.94) —3.33 (-7.91 to 1.24)

General medical and surgical

6.55 (~1.66 to 14.75) 0.10 (~2.67 to 2.87)

*p-Value <0.05.
*p-Value <0.001.

and cardiac and stroke telemedicine adoption. We found that
while the vast majority of hospitals had not adopted cardiac
and stroke telemedicine during any year in our study (around
80%), there was a significant increasing trend in adoption
among both urban and rural hospitals (from 7.3% in 2012
to 19.4% in 2017). Some predictors of telemedicine adoption
were different between urban and rural hospitals. For exam-
ple, better financial status was positively associated with
higher adoption for urban hospitals but was not a predictor
for rural hospitals.

Although the overall rate of adoption for cardiac and stroke
telemedicine in the study was low, our study found that
adoption has significantly increased from 2012 to 2017,
suggesting that some implementation barriers may have been
reduced among urban and rural hospitals. One driver may
be the increase in the availability of telestroke networks. Prior
research suggests that the availability of telestroke networks
has grown over time, from less than 22 in 2009 to at least 97
in 2012.2%° In addition, previous studies showed that cost

is among the most commonly cited reason for lack of adop-
tion among hospitals, particularly rural hospitals.>'** The
advancement in telemedicine technology and lowering cost
during the past decade may also explain the increase in the
rate of telemedicine adoption. In addition, due to the 2009
Health Information Technology for Economic and Clinical
Health Act, which provided financial incentives for elec-
tronic health records and information exchange, more hos-
pitals now are capable of acquiring such technology. Prior
studies also suggest that advances in mobile and cloud com-
puting and mobile applications designed for cardiac care
(e.g., screening tools for atrial fibrillation) have made tele-
cardiology easier to implement.>>7>* As technology continues
to improve, it is possible that telemedicine for cardiac and
stroke care will continue to increase. Lack of reimbursement
has been a consistent barrier for telemedicine for cardiac
care and stroke.’®?” However, this barrier may be changing
due to recent legislation expanding Medicare reimbursement
for telestroke services (e.g., Furthering Access to Stroke
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Telemedicine Act) and telemedicine more broadly due to the
COVID-19 pandemic. As reimbursement barriers are addres-
sed, telemedicine adoption for stroke and cardiac care may
continue to increase.*®°

The positive association of financial status and adoption
for urban hospitals, in addition to the negative association of
for-profit status and adoption for both urban and rural hospi-
tals, suggests that cardiac and stroke telemedicine services may
not currently be feasible for less financially sound hospitals or
are not viewed by hospital administrators as having the po-
tential to be profitable. Furthermore, it is possible that profit-
able urban hospitals are more likely to serve as distant sites for
telemedicine services compared to urban hospitals that are less
profitable. Similarly, the lack of a statistically significant find-
ing regarding financial status of rural hospitals could suggest
that the availability of telemedicine services offered through
another hospital that serves as the distant site and a partner in
implementing the service may be more important than the
hospital’s financial status. Again, a changing reimbursement
landscape may alter views on the financial feasibility of im-
plementing these services, either as a distant or originating site.

Our findings also suggest that geographic distance between
hospitals offering telestroke and telecardiology services may
affect adoption of these services. For urban hospitals, being
farther from another hospital with the telemedicine services
for cardiac and stroke was negatively associated with adop-
tion, suggesting that market competition from other hospitals
may be a factor in the adoption decision. This finding is
consistent with a prior study on telestroke adoption, sug-
gesting that market competition may influence adoption of
telestroke.?” One possible explanation is that the adoption of
telestroke and telecardiology in rural hospitals could be con-
tingent on affiliations for other purposes; for example, man-
aging population health through mergers or acquisitions
across the rural region, whereas pursuit of a local market
competitive edge may be more important for urban hospitals.

Although telemedicine services can be accompanied by
high operating costs, prior research suggests that the services
also have the potential for significant cost savings for the
patient and health system.*® Such savings can come through
networks linking physicians and their patients in rural EDs to
specialists'>?**°™** which could increase the use of recom-
mended interventions (e.g., tPA) and, subsequently, avoid
unnecessary costs of care.*' Our finding that ED visit vol-
ume in rural hospitals is positively associated with telestroke/
telecardiology adoption may suggest such efforts. Of course,
increasing delivery of recommended interventions and real-
izing cost savings hinges upon such factors as adopting
feasible technologies and processes,*>*® accounting for var-
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iation in acceptance and use of the technologies,*”*® and,

ultimately, preparing users (both patients and providers) to
effectively use the technologies.

LIMITATIONS

Our study has many strengths. The large sample of hospitals
that were distributed across all 50 states and the District of
Columbia increase the generalizability of the findings. We
also developed a master data set that merges the financial
information with characteristics of each hospital. Using such
unique data set enabled us to include only significant finan-
cial factors in the final analysis. Our study also has some
limitations. First, we were unable to define the extent to which
telemedicine for cardiac and stroke care is deployed in each
hospital (e.g., what proportion of patients are treated through
telemedicine each year). Second, we were unable to separate
stroke and cardiac care since these variables are captured
together in the HIMSS dataset. Finally, our analysis does
not differentiate between hospitals providing consultations
through telemedicine (distant sites) and those receiving tele-
medicine consultations (originating sites), which may limit
our ability to identify implications of results about geographic
distance from other hospitals.

Conclusion

Our study found that telemedicine adoption for cardiac and
stroke care is low among both urban and rural hospitals, al-
though adoption has increased significantly in recent years. In
addition, different factors appear to drive adoption of tele-
stroke and telecardiology among rural and urban hospitals;
for example, financial status may be a bigger driver of adop-
tion for urban hospitals than rural hospitals.
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Appendix Table A1. The List of All Variables Included in the Study

DESCRIPTION

Outcome variable

Stroke or cardiac care program adoption Yes, no

Explanatory variables

ED visit volume per year

Number of emergency department visits each year

Number of beds

Number of beds in each hospital

Distance to nearest hospital with telemedicine
for stroke and/or cardiac (in miles)

Distant sites are defined as medical centers that provide stroke or cardiac care through telehealth
consultation services using synchronous live video to other hospitals

Total margin

Net income divided by total revenues (X 100)

Days cash on hand

(Cash + marketable securities + unrestricted investments) divided by [(total expenses-depreciation)/days in period]

Medicare inpatient payer mix

Medicare inpatient days divided by (total inpatient days — nursery bed days — NF swing bed days) (X 100)

Hospital ownership

Government, nonfederal; investor owned, for-profit; nongovernment, not-for-profit

Rurality®

Short-term, nonfederal general facilities that were (1) located outside metropolitan core-based statistical areas,
(2) within metropolitan areas and having rural-urban commuting area codes of four or greater, or (3) with
critical access hospital® status

Hospital type

Academic, critical access hospital, general medical, general medical and surgical

Teaching status Teaching, nonteaching

“Rurality was defined according to the criteria specified by the Federal Office of Rural Health Policy and other federal programs (https://www.hrsa.gov/rural-health/

about-us/definition/index.ntml).

®Acute care hospitals were defined as short-term hospitals that provide care in a range of areas, including emergency medicine; therefore, hospitals that focus on
longterm care or specialty care (e.g., cancer hospitals and substance use facilities) were not included.

ED, emergency department.
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