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Abstract

IMPORTANCE Veterans Health Administration (VHA) enrollees receive care for COVID-19 in both
VHA and non-VHA (ie, community) hospitals, but little is known about the frequency or outcomes of
care for veterans with COVID-19 in VHA vs community hospitals.

OBJECTIVE To compare outcomes among veterans admitted for COVID-19 in VHA vs community
hospitals.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study used VHA and Medicare
data from March 1, 2020, to December 31, 2021, on hospitalizations for COVID-19 in 121 VHA and
4369 community hospitals in the US among a national cohort of veterans (aged =65 years) enrolled
in both the VHA and Medicare with VHA care in the year prior to hospitalization for COVID-19 based
on the primary diagnosis code.

EXPOSURE Admission to VHA vs community hospitals.

MAIN OUTCOMES AND MEASURES The main outcomes were 30-day mortality and 30-day
readmission. Inverse probability of treatment weighting was used to balance observable patient
characteristics (eg, demographic characteristics, comorbidity, mechanical ventilation on admission,
area-level social vulnerability, distance to VHA vs community hospitals, and date of admission)
between VHA and community hospitals.

RESULTS The cohort included 64 856 veterans (mean [SD] age, 77.6 [8.0] years; 63562 men
[98.0%]) dually enrolled in the VHA and Medicare who were hospitalized for COVID-19. Most (47 821
[73.7%]) were admitted to community hospitals (36 362 [56.1%] admitted to community hospitals
via Medicare, 11459 [17.7%] admitted to community hospitals reimbursed via VHA's Care in the
Community program, and 17 035 [26.3%] admitted to VHA hospitals). Admission to community
hospitals was associated with higher unadjusted and risk-adjusted 30-day mortality compared with
admission to VHA hospitals (crude mortality, 12 951 of 47 821 [27.1%] vs 3021 of 17 035 [17.7%];

P < .007; risk-adjusted odds ratio, 1.37 [95% Cl, 1.21-1.55]; P < .001). Readmission within 30 days was
less common after admission to community compared with VHA hospitals (4898 of 38 576 [12.7%]
vs 2006 of 14 357 [14.0%]; risk-adjusted hazard ratio, 0.89 [95% Cl, 0.86-0.92]; P < .001).
CONCLUSIONS AND RELEVANCE This study found that most hospitalizations for COVID-19 among
VHA enrollees aged 65 years or older were in community hospitals and that veterans experienced
higher mortality in community hospitals than in VHA hospitals. The VHA must understand the
sources of the mortality difference to plan care for VHA enrollees during future COVID-19 surges and
the next pandemic.
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Introduction

The Veterans Health Administration (VHA) is the largest integrated health care delivery system in the
US, with approximately 8.7 million enrollees in 2020." Veterans Health Administration enrollees
often receive care from non-VHA clinicians in the community through Medicare or other insurance
providers.?> More than 90% of VHA enrollees aged 65 years or older are also enrolled in Medicare.*
In addition, the VHA has recently expanded efforts to pay community heath care systems to care for
VHA enrollees through the Care in the Community (CITC) program.” Available evidence indicates that
veterans experience similar outcomes in VHA and community health care settings,® although a
recent study found better outcomes in VHA health care settings.'*

The COVID-19 pandemic has created large surges in demand for acute care in hospitals."™ The
VHA operates 123 acute care hospitals in the US capable of providing inpatient care for patients with
severe COVID-19, but many VHA enrollees have poor geographic access to these hospitals. More
than one-third (41%) of VHA enrollees aged 65 years or older—a group at risk for severe COVID-19—
live more than a 60-minute drive to the nearest acute care VHA hospital (M.E.O., unpublished data,
January 3, 2023). In contrast, nearly all VHA enrollees aged 65 years or older (98%) live within a
60-minute drive to 10of the approximately 4400 community hospitals with acute care units in the US.
Poor geographic access to VHA hospitals means that community hospitals have likely played a large
role in caring for acutely ill veterans with severe COVID-19, but little is known about the frequency or
outcomes of care in VHA vs community hospitals among veterans with COVID-19. It is important for
the VHA to understand the locations and outcomes of care for veterans with COVID-19 to inform
plans to deliver accessible and high-quality care for veterans during future COVID-19 case surges and
the next pandemic.

We combined VHA, Medicare, and American Hospital Association survey data to describe the
locations and outcomes of hospitalization for COVID-19 among VHA enrollees aged 65 years or older,
including admissions to VHA hospitals, community hospitals through fee-for-service (FFS) Medicare,
and community hospitals through the VHA's CITC program. We aimed to describe the characteristics
of VHA and community hospitals delivering care for veterans with COVID-19 and to compare
mortality and readmission rates in VHA vs community hospitals.

Methods

This was a retrospective cohort study of veterans aged 65 years or older enrolled in both the VHA and
Medicare with a first admission or observation stay for COVID-19 in acute care settings in VHA or
community hospitals between March 1, 2020, and December 31, 2021. Reporting followed the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline.'® The institutional review board at The University of lowa approved all analyses and
granted a waiver of informed consent because the data were deidentified.

Data Sources and Patient Cohort

We obtained data from 5 sources: (1) the VHA Corporate Data Warehouse, which provided data on
VHA enrollee demographic characteristics (eg, sex, age, race and ethnicity, and residential address).
date of death within or outside of hospitals, and care in VHA facilities including acute care stays,
outpatient visits, and diagnoses by the International Statistical Classification of Diseases and Related
Health Problems, Tenth Revision, Clinical Modification (ICD-10-CM); (2) the VHA Program Integrity
Tool, which provided data on acute care stays in community hospitals reimbursed by VHA through
the CITC program, including hospital name, dates of stay, and diagnosis codes; (3) the Veterans
Affairs Information Resource Center, which provided Centers for Medicare & Medicaid Systems data
on Medicare enrollment, mortality, and FFS Medicare claims among VHA enrollees, including
outpatient and inpatient claims'’; (4) the American Hospital Association 2020 survey of US hospitals,
which provided data on characteristics of VHA and community hospitals in the US'®; and (5) the
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Agency for Toxic Substances and Disease Registry of the Centers for Disease Control and Prevention,
which provided data on the Social Vulnerability Index, an area measure of socioeconomic
disadvantage and vulnerability to infectious disease outbreaks for census tracts where veterans
resided.' We did not have data on Medicare claims for veterans enrolled in Managed Medicare
(Medicare Advantage) programs.

We began by identifying all hospital admissions or observation stays with a primary diagnosis of
COVID-19 (ICD-10-CM code UO7.1) in VHA or community hospitals. We created hospital episodes
linked by patient transfers by joining hospital stays with admission and discharge times within 24
hours and classified the admitting hospital based on the final site of care. For example, a
hospitalization that began in a community hospital via Medicare reimbursement with patient transfer
to a VHA hospital was classified as a VHA stay with a variable indicating transfer.

We then created an analytic cohort to compare patient outcomes in VHA and community
hospitals (Figure). To reduce selection bias in comparisons and facilitate risk adjustment, this cohort
excluded (1) patients with no VHA care in the year prior to admission, to ensure availability of risk
adjustment variables based on prior care at time of admission (35% excluded); (2) patients not
enrolled in FFS Medicare in the 60 days prior to admission, because these patients were not eligible
for cohort inclusion based on admission to community hospitals via Medicare (11% excluded); (3)
patients admitted to hospitals that we were not able to match to the American Hospital Association
survey (2% excluded); and (4) patients missing risk-adjustment variables (0.4% excluded). The
analytic cohort included only first admissions for COVID-19, excluding readmissions (n = 64 856;
Figure). In analyses of 30-day hospital readmissions, we further excluded patients who died during
the initial hospitalization.

Variables

The primary exposure variable was an indicator of admission to a VHA or community hospital (ie,
combining community hospitalizations via Medicare and the VHA's CITC program). We also
conducted secondary analyses that examined outcomes separately by admission to community
hospital via Medicare or via the VHA's CITC program. Outcomes were mortality within 30 days of
admission among all patients and time to readmission to either a VHA or community hospital within
30 days of discharge. Patient-level descriptive and risk-adjustment variables included (1) age; (2) sex;
(3) race and ethnicity; (4) residence in urban, rural, or highly rural environments based on the

Figure. Cohort Derivation Flowchart

127156 Patients aged 265 y with primary diagnosis of COVID-19
from March 1, 2020, to December 31, 2021
24938 (19.6%) in VHA hospitals
81735 (64.3%) in community hospitals-FFS Medicare
20483 (16.1%) in community hospitals-CITC

62300 Excluded
2574 Without AHA survey match
— 44761 No VHA care in the year prior
to admission
14472 Not enrolled in FFS Medicare
493 Missing patient variables

64856 Patients dual eligible for VHA and Medicare with VHA care
in prior year included in the analytic cohort

11923 Excluded due to death during
hospital admission

AHA indicates American Hospital Association; CITC,
Care in the Community; FFS, fee-for-service; and VHA,
Veterans Health Administration.

52933 Patients who survived to discharge included in the
readmission analyses
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measure used by VHA2%2'; (5) comorbidities based on inpatient and outpatient /CD-10-CM codes in
VHA and Medicare in the year prior to admission using the method of Quan et al??; (6) a summary
comorbidity index using the method of Gagne et al?®; (7) mechanical ventilation on day of admission
based on ICD-10-CM procedure codes (OBH17EZ, OBH18EZ, 5A1935Z, 5A1945Z, and 5A1955Z7) as a
measure of illness severity at admission; (8) an indicator of residence in a census tract of high social
vulnerability (ie, residence in top 10% most vulnerable census tracts based on the Centers for Disease
Control and Prevention Social Vulnerability Index); (9) straight-line distance from patient residence
to nearest VHA and community acute care hospital; (10) an indicator of transfer from another
hospital; and (11) date of admission in 6-month increments (ie, March to August 2020, September
2020 to February 2021, March to August 2021, and September to December 2021). We included race
and ethnicity as self-reported by VHA enrollees and recorded in administrative data to identify
possible differences in locations and outcomes of hospitalization.

Hospital-level variables included urban vs rural hospital location, number of acute care medical
and surgical beds, number of intensive care unit beds, teaching status based on Council of Teaching
Hospitals and Health Systems membership, academic affiliation based on medical school affiliation
reported to the American Medical Association, and Critical Access Hospital designation.* Critical
Access Hospital designation was relevant only for community hospitals.

Statistical Analysis

We began by comparing the characteristics of patients admitted to VHA vs community hospitals. We
also compared the characteristics of admitting VHA vs community hospitals using the hospital as the
unit of analysis. Comparisons used x? tests for categorical variables and rank sum tests for continuous
variables. All tests were 2-sided, and we defined significance based on P < .01 because of multiple
comparisons.

Our primary analysis compared 30-day mortality and 30-day readmission between patients
admitted to VHA hospitals and patients admitted to community hospitals. Secondary analysis
separated community admissions paid by Medicare or the VHA's CITC program. We used inverse
probability of treatment weighting (IPTW) to control for differences in the characteristics of patients
admitted to VHA hospitals vs those admitted to community hospitals, and we estimated the mean
treatment effects associated with VHA vs community hospitalization. In the primary analysis for
30-day mortality, the propensity for admission to a VHA hospital (rather than a community hospital)
was estimated using logistic regression, in which the dependent variable was hospitalization in the
VHA hospital and the independent variables included patient age, race and ethnicity, sex, rural
residence, Social Vulnerability Index, date of admission, distance to nearest VHA hospital, distance to
nearest community hospital, comorbidities, and acuity (measured as need for mechanical ventilation
on date of admission). To address outlying and nonoverlapping treatment weights between groups,
we examined the distribution of propensities for VHA and community-based hospitalizations and
excluded patients whose propensity for VHA admission exceeded minimum and maximum cutoffs
for inclusion, in which the minimum cutoff was defined as the first percentile propensity score for
either VHA or community-based admissions (whichever was larger), and the maximum cutoff was
defined as the 99th percentile propensity score for either VHA or community-based admissions
(whichever was smaller; eFigure in Supplement 1). Inverse probability of treatment weights were
then calculated for the remaining patients as the inverse of the probability of exposure (ie,
community vs VHA hospital admission). We calculated standardized differences to verify
comparability of characteristics of patients admitted to VHA vs community hospitals after weighting.

Risk-adjusted 30-day mortality was then compared for VHA and community hospitalizations
using IPTW in generalized estimating equations with a binomial distribution and logit link and a
significance threshold of P < .01. Models accounted for clustering of patients within hospitals using
an exchangeable working correlation matrix. Propensity models, IPTW, and final generalized
estimating equation models were reestimated to evaluate differences in 30-day readmission
between VHA and community hospitals, after excluding 11923 patients who died during the index
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hospitalization. We calculated cause-specific hazard ratios (HRs) for associations between admitting
hospital type and time to readmission within 30 days, accounting for competing risk of out-of-
hospital death after discharge. Secondary analyses followed a similar approach, except propensities
for admission to a VHA hospital, community hospital paid by Medicare, or community hospital paid
by the VHA's CITC program were estimated using a multinomial logit model. All analyses used SAS
software, version 9.4 (SAS Institute Inc).

Results

We identified 127 156 hospitalizations with a principal diagnosis of COVID-19 among VHA enrollees
aged 65 years or older between March 1, 2020, and December 31, 2021 (eTable 1in Supplement 1).
Hospitalized patients excluded from analyses due to lack of dual enrollment in Medicare or VHA care
in the prior year had similar 30-day mortality compared with the included patients, both overall and
when stratified by VHA and community hospital admission (eTable 2 in Supplement 1). The analytic
cohort of 64 856 veterans (mean [SD] age, 77.6 [8.0] years; 63 562 men [98.0%]) enrolled in both
the VHA and Medicare with VHA care in the prior year included 17 035 (26.3%) admitted to VHA
hospitals, 36 362 (56.1%) admitted to community hospitals via FFS Medicare, and 11459 (17.7%)
admitted to community hospitals via the VHA's CITC program (Table 1). Compared with VHA
enrollees admitted to VHA hospitals, VHA enrollees admitted to community hospitals were older
(mean [SD] age, 78.2 [8.0] vs 75.8 [7.9] years; P < .001), more likely to be White (39 271 of 47 821
[82.1%] vs 11746 of 17 035 [69.0%]; P < .001), less likely to live in urban areas (25 960 of 47 821
[54.3%] vs11403 of 17 035 [66.9%]; P < .001), and less likely to live in census tracts with high social
vulnerability (3068 of 47 821[6.4%] vs 1762 of 17 035 [10.3%]; P < .001). Several age-related
comorbidities were more common among patients admitted to community hospitals than to VHA
hospitals (congestive heart failure, 15299 of 47 821 [32.0%] vs 4730 of 17 035 [27.8%]; P < .00T;
stroke, 11785 of 47 821[24.6%] vs 3410 of 17 035 [20.0%]; P < .001; and kidney disease, 17 359 of
47 821[36.3%] vs 5382 of 17 035 [31.6%]; P < .001). In contrast, alcohol use conditions were
somewhat more common among patients in VHA hospitals (1368 of 17 035 [8.0%] vs 2464 of 47 821
[5.2%]; P < .001). The median distance to the nearest VHA hospital was 113.6 km (IQR, 115.9-187.0
km) among enrollees admitted to community hospitals vs 36.2 km (IQR, 16.3-85.6 km) among those
admitted to VHA hospitals (P < .001).

Compared with VHA enrollees admitted to community hospitals via Medicare, enrollees
admitted to community hospitals via the VHA's CITC program were younger (mean [SD] age, 75.7 [7]]
vs 79.0 [8.1] years; P < .001), less likely to live in urban areas (5261 of 11459 [45.9%] vs 20 699 of
36362 [56.9%]; P < .001), and lived farther from the nearest VHA hospital (median distance, 132.0
km [IQR, 72.4-209.1 km] vs 106.4 km [IQR, 46.5-180.7 km]; P < .001) (Table 1). Admissions via the
VHA's CITC program became more common with time; 27.4% of CITC admissions (3135 of 11459)
were in the last 4 months of cohort compared with 17.7% of Medicare admissions (6421 of 36 362)
(P < .001). The characteristics of the 52 933 patients who survived to discharge and were included in
readmission analyses are included in eTable 3 in Supplement 1.

Veterans Health Administration enrollees in the analytic cohort received care for COVID-19in 121
VHA hospitals and 4369 community hospitals (Table 2). Using the hospital as the unit of analysis,
this study found that community hospitals caring for veterans with COVID-19 were less likely than
VHA hospitals to be in an urban area (2352 [53.8%] vs 108 [89.3%]; P < .001) and had fewer total
acute care medical and surgical beds (mean [SD], 170.9 [211.0] vs 253.6 [2171]; P < .001). Community
hospitals were less likely than VHA hospitals to be members of the Council of Teaching Hospitals (234
[5.4%] vs 26 [21.5%]; P < .001) or academically affiliated (1563 [35.8%] vs 103 [85.1%]; P < .001).
Approximately one-quarter of community hospitals caring for VHA enrollees with COVID-19 (1079
[24.7%]) were rural hospitals designated as Critical Access Hospitals. Most community hospitals
(2734 of 4369 [62.6%]) admitted VHA enrollees via both Medicare and the VHA's CITC program, and
characteristics were similar for hospitals with or without CITC admissions.

[5 JAMA Network Open. 2023;6(5):€2315902. doi:10.1001/jamanetworkopen.2023.15902 May 30, 2023 5/1

Downloaded From: https://jamanetwor k.com/ on 06/01/2023


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.15902&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.15902
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.15902&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.15902
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.15902&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.15902

JAMA Network Open | Infectious Diseases COVID-19 Mortality in VHA vs Community Hospitals

Table 1. Characteristics of Veterans Dually Enrolled in VHA and Medicare Hospitalized for COVID-19, by Hospital Type and Payment Source

Hospital type Payment source
VHA hospital Any community Community hospital via Community hospital via
(n=17035 hospital (n = 47 821 Medicare (n = 36 362 CITC(n=11459
Characteristic [26.3%]) [73.7%]) P value [56.1%]) [17.7%]) P value
Age, mean (SD), y 75.8(7.9) 78.2 (8.0) <.001 79.0(8.1) 75.7 (7.1) <.001
Age group, No. (%), y
65-69 3169 (18.6) 5618 (11.8) 3772 (10.4) 1846 (16.1)
70-74 6018 (35.3) 14297 (29.9) 9856 (27.1) 4441 (38.8)
75-79 3425(20.1) 9552 (20.0) 7152 (19.7) 2400 (20.9)
80-84 1807 (10.6) 6572 (13.7) <001 5388 (14.8) 1184 (10.3) <001
85-90 1468 (8.6) 6657 (13.9) 5690 (15.7) 967 (8.4)
>90 1148 (6.7) 5125(10.7) 4504 (12.4) 621 (5.4)
Sex, No. (%)
Male 16611 (97.5) 46951 (98.2) 35716 (98.2) 11235(98.0)
Female 424 (2.5) 870(1.8) <001 646 (1.8) 224 (2.0) 21
Race and ethnicity, No. (%)
Black, not Hispanic 3595 (21.1) 5196 (10.9) 4147 (11.4) 1049 (9.2)
Hispanic 1249 (7.3) 2100 (4.4) 1545 (4.3) 555 (4.8)
White, not Hispanic 11746 (69.0) 39271(82.1) <.001 29727 (81.8) 9544 (83.3) <.001
Other? 440 (2.6) 1230 (2.6) 922 (2.5) 308 (2.7)
Unknown or missing 5(0.03) 24(0.1) 21(0.1) 3(0.03)
Residence, No. (%)
Urban 11403 (66.9) 25960 (54.3) 20699 (56.9) 5261 (45.9)
Rural 4960 (29.1) 18769 (39.3) <.001 13533 (37.2) 5236 (45.7) <.001
Highly rural 672 (3.9) 3089 (6.4) 2127 (5.9) 962 (8.4)
High social vulnerability census tract, No. (%) 1762 (10.3) 3068 (6.4) <.001 2287 (6.3) 781 (6.8) .05
Admission month, No. (%)
March-August 2020 2858 (16.7) 6581 (13.8) 5571 (15.3) 1010 (8.8)
September 2020-February 2021 7890 (46.3) 24632 (51.5) 19346 (53.2) 5286 (46.1)
March-August 2021 2607 (15.3) 7052 (14.8) <001 5024 (13.8) 2028 (17.7) <001
September-December 2021 3680 (21.6) 9556 (20.0) 6421 (17.7) 3135(27.4)
Gagne comorbidity index, median (IQR) 5.0 (2.0-8.0) 5.0 (3.0-8.0) .001 5.0 (3.0-8.0) 4.0 (2.0-7.0) <.001
Comorbidities, No. (%)
Hypertension 14053 (82.4) 41446 (86.7) <.001 32193 (88.5) 9253 (80.8) <.001
Congestive heart failure 4730 (27.8) 15299 (32.0) <.001 12192 (33.5) 3107 (27.1) <.001
Arrhythmia 7061 (41.5) 21851 (45.7) <.001 17 575 (48.3) 4276 (37.3) <.001
Myocardial infarction 2217 (13.0) 7595 (15.9) <.001 5998 (16.5) 1597 (13.9) <.001
Chronic lung disease 6453 (37.9) 19063 (39.9) <.001 14559 (40.0) 4505 (39.3) .16
Obesity 4197 (24.6) 13309 (27.8) <.001 10268 (28.2) 3041 (26.5) <.001
Stroke 3410(20.0) 11785 (24.6) <.001 9662 (26.6) 2123(18.5) <.001
Dementia 2970 (17.4) 8061 (16.9) .08 6565 (18.1) 1496 (13.1) <.001
Liver disease 1667 (9.8) 4113 (8.6) <.001 3247 (8.9) 866 (7.6) <.001
Diabetes 8891 (52.2) 24779 (51.8) .40 18918 (52.0) 5861 (51.2) <.001
Cancer 3315(19.5) 9814 (20.5) .003 7916 (21.8) 1898 (16.6) <.001
Kidney disease 5382 (31.6) 17359 (36.3) <.001 14019 (38.6) 3340(29.2) <.001
Depression 5101 (29.9) 13355 (27.9) <.001 10209 (28.1) 3146 (27.5) .20
Alcohol use condition 1368 (8.0) 2464 (5.2) <.001 1716 (4.7) 748 (6.5) <.001
Drug use condition 820 (4.8) 1603 (3.4) <.001 1176 (3.2) 427 (3.7) .001
Transfer in, No. (%) 1204 (7.1) 5325(11.1) <.001 4078 (11.2) 1247 (10.9) .32
Mechanical ventilation on admission, No. (%) 550 (3.2) 1516 (3.2) 71 1167 (3.2) 349 (3.1) .39
Distance to nearest VHA hospital, 36.2 (16.3-85.6) 113.6(115.9-187.0)  <.001 106.4 (46.5-180.7) 132.0(72.4-209.1) <.001
median (IQR), km
Distance to nearest community hospital, 9.2 (4.8-17.9) 10.3 (5.0-20.6) <.001 10.0 (4.8-19.6) 11.3(5.2-23.7) <.001
median (IQR), km
30-d Mortality 3021(17.7) 12951 (27.1) <.001 10111 (27.8) 2840 (24.8) <.001
30-d Readmission® 2006/14 357 (14.0) 4898/38576(12.7) <.001 3636/29204 (12.5) 1262/9372 (13.5) <.001
Abbreviations: CITC, Care in the Community; VHA, Veterans Health Administration. ® Readmission applies to the 52 933 patients who survived to discharge.
@ American Indian, Asian, or multiracial.
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In the multivariable logistic regression model used to estimate weights for IPTW analyses,
admission to a VHA vs a community hospital was associated with younger patient age, shorter
distance to a VHA hospital, residence in a high social vulnerability census tract, and higher Gagne
comorbidity score (eTable 4 in Supplement 1). Patient characteristics in VHA vs community hospitals
were well balanced after applying IPTW (ie, all standardized differences were <7% in the IPTW
cohorts; eTable 5 in Supplement 1).

Veterans Health Administration enrollees experienced higher unadjusted mortality after
admission to community hospitals compared with VHA hospitals (12 951 of 47 821[27.1%] vs 3021 of
17 035 [17.7%]; P < .001) (Table 1). In analyses using IPTW in the trimmed cohort, mortality was
substantially higher in community compared with VHA hospitals both before weighting (unadjusted
odds ratio [OR], 1.76 [95% Cl, 1.64-1.90]; P < .001) (Table 3) and after adjustment for patient
characteristics (risk-adjusted OR, 1.37 [95% Cl, 1.21-1.55]; P < .001) (Table 3). Readmission within 30
days was less common after admission to community hospitals compared with VHA hospitals (4898
of 38 576 [12.7%] vs 2006 of 14 357 [14.0%]) in unadjusted (HR, 0.90 [95% Cl, 0.84-0.97];

P = .005) (Table 3) and risk-adjusted analyses (HR, 0.89 [95% Cl, 0.86-0.92]; P < .001) (Table 3).
Mortality and readmission outcomes were similar after admission to community hospitals via
Medicare vs via the VHA's CITC program compared with VHA hospitals (Table 3).

Table 2. Characteristics of Admitting Hospitals, by Hospital Type

VHA hospital Community hospital

Characteristic (n=121) (n=4369) Pvalue
Total beds, mean (SD) 253.6 (217.1) 170.9 (211.0) <.001
ICU beds, mean (SD) 2.9(6.9) 10.6 (18.4) <.001
Teaching hospital, No. (%) 26 (21.5) 234 (5.4) <.001
Academic affiliation, No. (%) 103 (85.1) 1563 (35.8) <.001
Location, No. (%)

Urban 108 (89.3) 2352 (53.8)

Rural 13 (10.7) 1664 (38.1) <.001

Highly rural 0 351 (8.0)
Critical Access Hospital, No. (%) NA 1079 (24.7) NA

Table 3. Associations Between Admitting Hospital and Care Outcomes

30-d Mortality 30-d Readmission
Analysis 0dds ratio (95% Cl) Pvalue Hazard ratio (95% CI) Pvalue
Primary analysis: VHA vs community hospital
Unadjusted
VHA hospital 1 [Reference] NA 1 [Reference] NA
Community hospital 1.76 (1.64-1.90) <.001 0.90 (0.84-0.97) .005
Risk-adjusted®
VHA hospital 1 [Reference] NA 1 [Reference] NA
Community hospital 1.37(1.21-1.55) <.001 0.89 (0.86-0.92) <.001
Secondary analysis: VHA vs community hospital-Medicare vs community hospital-CITC
Unadjusted
VHA hospital 1 [Reference] NA 1 [Reference] NA
Community hospital: Medicare 1.83(1.70-1.98) <.001 0.88 (0.82-0.95) <.001
Community hospital: CITC 1.55 (1.42-1.69) <.001 0.97 (0.88-1.06) 45
Risk-adjusted®
VHA hospital 1 [Reference] NA 1 [Reference] NA
Community hospital: Medicare 1.35(1.20-1.53) <.001 0.82 (0.74-0.91) <.001
Community hospital: CITC 1.44 (1.26-1.64) <.001 0.91(0.81-1.01) 12

Abbreviations: ICU, intensive care unit; NA, not
applicable; VHA, Veterans Health Administration.

Abbreviations: CITC, Care in the Community; NA, not
applicable; VHA, Veterans Health Administration.

2 Adjusted for patient characteristics (ie, demographic
characteristics, comorbidity, area-level social
vulnerability, mechanical ventilation on admission,
transfer in, rural residence, distance to nearest VHA
and community hospital) using inverse probability of
treatment weighting.
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Discussion

In this national study of VHA enrollees aged 65 years or older also enrolled in Medicare, most
hospitalizations for COVID-19 were in community hospitals, with VHA hospitals playing a smaller role.
Veterans experienced substantially higher risk-adjusted mortality in community hospitals than in
VHA hospitals, while readmission was more common after VHA hospitalization. These findings are
important for veterans and VHA leaders working to plan optimal care during future COVID-19 case
surges and the next pandemic, in particular in the context of VHA efforts to expand programs to pay
community health care systems to care for veterans.

Our findings must be considered in the context of prior studies comparing the quality and
outcomes of health care in VHA and non-VHA settings.®'* Studies of care processes have generally
found that the quality of VHA care compares favorably with non-VHA care, but studies of care
outcomes have been mixed.'® Most prior studies compared outcomes for veterans receiving care in
VHA facilities with outcomes for nonveterans receiving care in non-VHA facilities; these studies may
have been biased if VHA enrollees tended to have worse health than the general population, as has
been previously reported.?® A recent study of VHA enrollees with acute conditions transported by
ambulance found lower mortality among those transported to VHA hospitals compared with those
transported to non-VHA hospitals.™

There are several potential explanations for our finding of higher COVID-19 mortality in
community hospitals compared with VHA hospitals. As in all observational studies, there is potential
for unadjusted confounding associated with differences in health status prior to COVID-19 infection
orinillness severity at time of admission. It is also possible that the quality of care differed in VHA and
community hospital settings. Since the beginning of the COVID-19 pandemic, the VHA health care
system has worked to rapidly implement advances in care according to the latest treatment
guidelines, including use of antiviral medications, corticosteroids, and other anti-inflammatory
medications for people with severe COVID-19,26-%”

In contrast to mortality, readmission rates were somewhat higher after admission to VHA
hospitals compared with community hospitals. This difference was not sensitive to adjustment for
patient characteristics, suggesting that higher readmission rates after admission to VHA hospitals
may reflect a feature of the VHA care system and not case mix. Other studies have reported higher
readmission rates in VHA hospitals compared with community hospitals.® Higher readmission rates
may partly result from VHA programs to track veterans and manage care transitions after hospital
discharge.2® Future studies should assess whether higher readmission rates in VHA hospitals reflect
an undesired outcome or a necessary aspect of efforts to improve access to primary care during care
transitions.

Compared with VHA hospitals, community hospitals played a disproportionate role in care for
rural veterans with COVID-19, probably because of poor geographic access to VHA hospitals among
rural veterans. Nearly half the community hospitals (46.1%) caring for VHA enrollees with COVID-19
were in rural areas, and 24.7% were Critical Access Hospitals, a designation granted to small, rural
hospitals to maintain their financial viability and preserve access to care in rural communities.?* Rural
hospitals are financially stressed and closing at high rates.?®3° It is important for the VHA to
understand the role of rural community hospitals in acute care for rural VHA enrollees—both during
surges in demand for care during pandemics and overall—so that the VHA can support and
collaborate with these hospitals to maintain access to care for rural veterans.

Limitations

This study has some limitations. We identified patients with COVID-19 using the ICD-10-CM code
U071,3 and it is possible this code misclassified patients. However, available evidence from both VHA
and non-VHA settings indicates that this ICD-10-CM code has high specificity and a positive predictive
value of more than 90% in the inpatient setting.3>>> We lacked detailed data on illness severity at
admission based on vital signs, laboratory test results, or oxygen requirements, and we did not have
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data on illness severity on day of discharge for risk adjustment in readmission analyses. We did not
include data on COVID-19 vaccine receipt prior to admission as a potential confounder because most
patients in our study were admitted before the vaccine was widely available. We were also concerned
that vaccine receipt in community settings was not reliably recorded in any of the data sets available
to us, and the undercounting of veterns receiving the vaccine outside VHA facilities could have been
differential among VHA enrollees admitted to VHA and community hospitals. Additionally, we lacked
data on community hospital admissions paid for through Managed Medicare (Medicare Advantage)
or private insurance and therefore may have underestimated the role of community hospitals.

Conclusions

This cohort study found that most hospitalizations for COVID-19 among VHA enrollees aged 65 years
or older were in community hospitals and that veterans experienced higher mortality in community
hospitals than in VHA hospitals. The VHA must understand the sources of the mortality difference to
plan care for VHA enrollees during future COVID-19 surges and the next pandemic.
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