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Abstract

Introduction—OIlder adults were critically vulnerable to disruptions in health care during the
COVID-19 pandemic, but it is not known if changes in ED utilization varied based on patient
characteristics. Using a cohort of older Veterans, we examined changes in ED visit rates based on
four characteristics of interest: age, race, area deprivation index, and frailty.

Methods—~Participants were aged =65, with >2 visits in primary or geriatric clinics between
02/02/2018-05/07/2019. An adjusted negative binomial regression model was constructed for each
characteristic. We report mean counts of all ED visits by quarter for subgroups separately, and
report rate ratios to compare ED visits in the first year of the COVID-19 pandemic to the year
before.

Results—Patients with complete case data numbered 38,871. During the first two quarters, all
subgroups had decreased ED visits, with more variation in the third and fourth quarters. The very
highly frail, who had the highest mean estimated count of ED visits per person through both
pre-COVID and COVID periods, also had a significant decrease in their ED visits during multiple
quarters of the pandemic to a greater degree than other frailty subgroups.

Conclusion—Stratifying older adults by frailty identified patient subgroups with the greatest
variation in ED visits during COVID. Very highly frail patients warrant special attention to
understand how variation in ED utilization affects patient outcomes.

Keywords
acute care utilization; emergency medicine; Veteran Health Affairs; frailty; COVID-19

INTRODUCTION

In the Veteran Affairs Health Care System (VAHCS), almost half of Emergency Department
(ED) visits are by people over 65 years of age.! The VA has made a significant commitment
to providing high-quality geriatric emergency care, with the goal of having all 111 VA

EDs undergo Geriatric ED Accreditation.? Achieving this goal will make the VA the single
largest system of accredited EDs in the U.S. In a 2022 VA workgroup conference to advance
the future of emergency care research in the VA, the top research priority identified for
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geriatric emergency care was to “examine the variation in care (referring to both care
processes as well as other sources of variation) for older ED veterans and how variation
affects outcomes.3”

One of the most notable sources of variation in ED care and utilization for older adults has

been the COVID-19 pandemic. Older adults not only bore a disproportionately high burden
of morbidity and mortality directly related to COVID, but they also suffered a high burden

of poor health outcomes related to disruptions in their usual care. The reasons for delays in
usual non-emergent care were multifactorial including various provider, health system, and
patient-based factors.*~’

Prior literature looking at variation in ED use during the first year of the pandemic has
demonstrated significant decreases in ED visits. This work has largely focused on changes
in the types of ED visits (e.g. high acuity versus ambulatory care sensitive conditions,) and
changes in specific clinical presentations (e.g. strokes or heart attacks.)®-1 However, less
is known about the associations between decreased ED visits and individual patient-level
characteristics among older adults. In two studies of all-age ED populations during the first
four months of the pandemic, Yu et al. identified Medicaid use but not race as associated
with decreased ED visits, while Lowe et al. identified Medicaid use, Hispanic ethnicity, and
lower income as associated with decreased ED visits.12:13 In contrast, in a study of Medicare
patients through the first 7 months of the pandemic by Smulowitz et al., patient-level
characteristics did not explain changes in ED visits.14

A critical first step in understanding the impact of variation in ED utilization on outcomes
during the pandemic is identifying which older adult patient populations were most
vulnerable to disruptions in care. We aim to fill this knowledge gap by capitalizing on a
previous study of 43,935 older Veterans receiving care in geriatrics or primary care clinics
recruited from 57 VA medical centers. We examine subgroups based separately on age,
race, frailty, and neighborhood deprivation because we expect these to help identify factors
associated with differential risk. Additionally, whereas some of these characteristics are
widely available to clinicians and health systems (age, race,) other factors are not routinely
available to VAHCS clinicians such as neighborhood level effects (area deprivation index)
and clinical measures (frailty). These results will help address the geriatric emergency care
research priorities of the VA, including understanding variation within the VA ED system,
and will inform future efforts to examine related outcomes.

METHODS

Study Design

This retrospective observational study was approved by the Durham Veterans Affairs
Institutional Review Board.

Study Population

The study cohort met initial eligibility criteria for a prospective matched cohort study (IIR
15-379) comparing quality of life and quality of care outcomes for specialized geriatrics
primary care (GeriPACT) clinics versus traditional primary care (PACT) at 57 VA medical
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centers.15 Briefly, GeriPACTSs differ from traditional primary care in that they aim to
provide comprehensive and coordinated primary care for high-risk older veterans, such as
those with cognitive impairment or multiple chronic conditions.18 In previous work, we
demonstrated that matching procedures generated excellent covariate balance between the
patients included in the two groups, thus for the current analysis we considered the sample
as a single cohort.® Participants were identified through rolling quarterly electronic health
record (EHR) data pulls conducted between 02/02/2018 and 05/07/2019. To be included,
individuals had to be aged =65 and have had =2 visits in a PACT over the course of one year
followed by 2 or more visits in a PACT or GeriPACT clinic in the subsequent year.

The outcome was count of days with at least one ED visit per patient per quarter. Using
March 1, 2020 as the date of pandemic onset, we examine ED visits in 8 quarterly intervals,
comparing the 4 quarters before (Q1: March 2019-May 2019; Q2: June 2019-August
2019; Q3: September 2019—-November 2019; Q4: December 2019-February 2020) to the
seasonally equivalent 4 quarters during the COVID pandemic (Q5: March 2020-May 2020;
Q6: June 2020-August 2020; Q7: September 2020-November 2020; Q8: December 2020-
February 2021).

Identifying ED Visits

Days with an ED visit were extracted from three administrative data sources in the VA’s
Corporate Data Warehouse (CDW).17 VA facility ED visits were identified from the CDW
Outpatient domain file. VA-paid, community delivered ED visits were identified from the
Program Integrity Tool (PIT) and Fee Basis domains. If multiple claims were found for the
same date, these were counted as single day with an ED visit. ED observation stays were not
used for counts of days with an ED visit unless otherwise captured by methods to identify
ED visits.

Patient/Baseline Variables

Patient-level data was collected from CDW; January 1, 2019 was used as the index date to
define covariates. We assessed demographic variables which would be expected to affect ED
use, including age, race, ethnicity, sex, geocoded location (urban vs rural/highly rural), and
the patient’s regional Veterans Integrated Services Network (VISN). To assess social support
and other factors that impact access to care, we included marital status, VA priority level,
service connection, and distance from patient’s residence to nearest VVA primary care clinic.

We assessed neighborhood disadvantage using the Neighborhood Atlas area deprivation
index (ADI), a composite measurement tool used to quantify a veteran’s socioeconomic risk
in single percentiles based on residential location.18 Similar to prior methods, we elected to
analyze ADI by quartile rankings.19:20

To assess other health factors expected to influence ED use, we included data for
presence (yes/no) and number of VA inpatient stays in the prior year, and the JEN
Frailty Index (JFI). JFI is a claims-based measure of frailty, looking at 13 categories of
conditions: minor ambulatory limitations, severe ambulatory limitations, chronic mental
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illness, chronic developmental disability, dementia, sensory disorders, self-care impairment,
syncope, cancer, chronic medical disease, pneumonia, renal disorders, and other systemic
disorders. It is available from the VVA’s Geriatrics and Extended Care Data Analysis Center.
JFI predicts institutional care and other home-based care and services, and ranges from 0

to 13, with higher scores reflecting higher risk of utilization.2! While the JFI algorithm is
proprietary, limiting its widespread use, it is derived from readily available data from clinical
encounters and claims (e.g. diagnosis code). It has been demonstrated to perform similarly
to other claims-based measures of frailty.22

Analytic Methods

To examine the impact of the pandemic on ED visits, we constructed separate negative
binomial regression models to assess changes across each of our four subgroups of interest.
These were 1) Age: 65-74, 75-84, 85+; 2) Race: Black, White, Other (includes Asian,
American Indian or Alaskan Native, Native Hawaiian or Pacific Islander, or had more

than one race identified); 3) ADI percentile: quartiles of 0-25 (least disadvantage), 2650,
51-75, 76-100 (most disadvantage); and 4) JFI: low frailty 0-3, moderate frailty 4-5,

high frailty 6—7, very high frailty =8. These models were fit with generalized estimating
equations (GEEs) with clustering by individual with an autoregressive structure, coupled
with empirical sandwich standard errors to account for repeated observations per person
over time. Patients were censored at the time of death via an offset in the quarter

of their death, and then excluded from the analysis in subsequent quarters. Variables
demonstrating high multicollinearity were removed. All models included continuous quarter,
a post-COVID indicator, quarters since COVID (linear and squared), subgroup indicators
and their interactions with the previous terms; adjusted models additionally included
patient demographic, clinical, and geographic characteristics (see Supplemental Materials).
Outcomes were reported as estimated mean counts of ED visits and 95% confidence
intervals by quarter for each subgroup of interest. For reporting of results, quarters were
standardized to 91 days for comparison. Additionally, mean estimate rate ratios with
corresponding 95% confidence intervals were reported to compare the estimated mean rate
of ED visits per person in each of the COVID-era quarters with their seasonally equivalent
pre-COVID quarter, by each subgroup of interest. Rate ratios < 1.0 indicate fewer counts
of ED visits in the COVID quarter compared to the corresponding pre-COVID quarter.
Confidence intervals not including 1.0 and p-values < 0.05 indicate statistical significance.

Differential changes during the COVID pandemic time period were assessed via joint test
of the difference in interaction terms between subgroup and a COVID quarter with the
corresponding interactions with the seasonally equivalent pre-COVID quarter. If the joint
test was significant, pairwise comparison tests identified specific levels within subgroups
with differential change. Analyses were performed in SAS Enterprise Guide version 8.3
(SAS Institute, Cary, NC).
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RESULTS

Patient Population

To summarize procedures for potentially eligible patient population identification in the
parent study, we identified a total of 4,925 potentially eligible patients with qualifying
GeriPACT visits from 6 rolling quarterly EHR data pulls. Of these, 647 were excluded
because they lacked 5 or more suitable PACT patient matches. For the remaining 4,278
GeriPACT patients, we identified 58,144 PACT matches (limiting to the best 25 for those
with >25 matches). After additional EHR data cleaning to identify patients ineligible due to
death, duplications from previous quarterly data pulls, insufficient contact information, and
then subsequent lack of sufficient matching individuals in the other group, a final cohort

of 43,935 patients (3,229 GeriPACT and 40,706 PACT) was deemed eligible for consent in
the parent study. For this secondary analysis, we grouped these patients as a single cohort,
and additionally excluded patients who no longer had data available after VHA CDW data
cleaning in March 2022 (n=6), those who were no longer documented as a Veteran (n=5),
those who were deceased prior to study period start date of 1/1/2019 (n=1,702), and 3

who had geocoded location = “I” (insular Islands). Of the remaining 42,219 patients, we
removed 3,348 who had missing data on variables included in the adjusted models, yielding
an analyzed cohort of 38,871. For included patients, mean age in years was 80.3 (SD=7.3),
38,529 (99.1%) were male, 31,353 (80.7%) were White, and 24,205 (62.3%) were married
(Table 1). Patients were distributed across the 23 regional VISNs, with the greatest number
of patients (24.1%) in VISN 8 (Florida, South Georgia, and Puerto Rico).

Mean Estimated ED Visit Counts

Within each model, mean estimated ED visits counts were consistently higher in all pre-
COVID and COVID quarters for patients with older age, for Black patients, for patients
living in higher ADI areas (indicating higher levels of neighborhood disadvantage), and for
patients with higher frailty. We also noted a larger range of estimated mean counts of visits
from the highest to lowest frailty groups (Figure 2D) compared to the age, race, and ADI
models. In the model examining race (Figure 2B), we observed significant variation in the
“Other” subgroup, which is likely related to having fewer patients in this sample. Results
from unadjusted and adjusted models are presented in Supplemental Tables S1, S3, S5, S7.

Mean Estimate Rate Ratios

With one exception, all subgroups across all models demonstrated statistically significant
decreases in ED visits during the first two quarters of the pandemic period (Q5, Q6)
compared to their pre-pandemic baselines (Q1, Q2). The “Other” subgroup in the model
examining race was the exception, again likely related to the small sample size. Select
subgroups continued to have statistically significant decreases in ED visits through the
second half of the pandemic period (Q7, Q8) as well: Age 65-74, White patients, 0-25 ADI
(those with the lowest neighborhood disadvantage), and those with very high frailty (JFI 8+)
or moderate frailty (JFI 4-5). Results from both unadjusted and adjusted models for the rate
ratios are presented in Supplemental Tables S2, S4, S6, S8.
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Age: In the age model (Figure 3A), the oldest subgroup (85+) did not have a significant
decrease in total ED visits in either of the 2 later quarters of the pandemic. The intermediate
age subgroup (75-84) had significantly fewer visits in Q8 (rate ratio 0.90, 0.85-0.96), but
not in Q7 (0.96, 95% CI 0.91-1.00). In joint tests assessing differential changes over time by
age group, there were no significant differential changes in ED visits by age subgroup in any
quarter (Table S2).

Race: In the race model (Figure 3B), while White patients continued to have significantly
fewer ED visits in the 2"d half of the pandemic period, Black patients did not have
significantly fewer ED visits in either Q7 (1.0, 0.94-1.06) or Q8 (0.99, 0.92-1.07). The
other/multiple groups of patients in the race model did not have significantly fewer ED
visits in any quarter. In joint tests assessing differential changes over time followed by
pairwise comparison tests for each quarter with a differential change, White patients had

a significantly greater decrease in ED visits compared to Black patients in the 4th COVID
quarter only (p = 0.042) (Table S4).

Area Deprivation Index: In the ADI model (Figure 3C), for the second half of the
pandemic period, the highest disadvantaged group (ADI 76-100) did not have significantly
decreased visits in Q7 (0.97, 0.92-1.02) or Q8 (0.96, 0.89-1.03). The intermediate

two groups with ADIs of 26-50 and 51-75 both had significantly fewer ED visits in

Q8 compared to the seasonally equivalent pre-COVID quarter Q4, but not Q7 when
compared to Q3 (26-50: 0.99, 0.94-1.05; 51-75: 0.99, 0.94-1.04). In joint tests assessing
differential changes over time followed by pairwise comparison tests, the 0-25 ADI (lowest
disadvantage) subgroup had a significantly greater decrease in ED visits compared to the
decrease in each of the 3 other ADI groups in both the 2"d and 3"d COVID quarters (Table
S6).

JEN Frailty Index: For the frailty model (Figure 3B), the very high frailty subgroup
continued to have significantly decreased ED visits in in Q7 (0.86, 0.79-0.94) and Q8 (0.86,
9.760 0.97), while the low frailty subgroup did not have significant decreases in either Q7
(1.00, 0.95-1.06) or Q8 (0.96, 0.79-1.03). Patterns were mixed for the high and moderate
frailty subgroup. In joint tests assessing differential changes over time followed by pairwise
comparison tests, the very high frailty JFI subgroup demonstrated a significantly greater
decrease in ED visits compared to all other JFI subgroups in the 2" quarter, and to the low
and high frailty subgroups in Q3 (Table S8).

DISCUSSION

To optimally understand variation in ED utilization during the COVID-19 pandemic, we
need to better understand which patient and clinical characteristics were associated with the
greatest variation in ED visits. This study begins to fill a critical evidence gap by examining
how ED use changed among a large cohort of older Veterans. While all subgroups

across all models had significant decreases in ED visits in the first two COVID quarters
compared to the pre-COVID baseline, both the lowest disadvantage ADI and highest frailty
subgroups demonstrated significantly greater sustained decreases in their ED visits through
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subsequent quarters of the pandemic when compared to their respective other ADI and
frailty subgroups.

Our results suggest that very highly frail patients may be especially vulnerable to disruptions
in care. Compared to the other models, the JFI score subgroup demonstrated a much

wider range of mean estimated total ED visits compared to the other examined subgroups.
Most importantly, the very highly frail, who had the highest mean estimated count of

ED visits per person through both pre-COVID and COVID periods, also had a significant
decrease in their ED visits during multiple quarters of the pandemic to a greater degree
than other JFI subgroups. The adjusted models demonstrate the association of very high
frailty and decreased ED visits, even after controlling for other sociodemographic and
clinical characteristics. This association is seen in unadjusted models as well (Supplemental
Materials), which indicates that frailty could be used broadly by health systems as

a straightforward way to identify populations at risk without requiring more complex
modeling.

It is surprising that very highly frail patients were less likely to resume their usual
emergency care in the latter half of the pandemic time period. Given their greater rates

of co-morbidities and vulnerability to stressors,23 along with likely delays in outpatient care
for their chronic conditions during COVID, it might be anticipated that this would lead to
less change in need for acute care and ED visits compared to less frail patients. One possible
explanation is that some of their pre-pandemic visits could be attributed as “avoidable”

ED visits; however it seems unlikely that they had more avoidable visits compared to less
frail patients in the pre-pandemic period given increased frailty is generally associated with
higher rates of adverse post-ED outcomes.24-26 Another interpretation is that this population
was recognized as more vulnerable to COVID and thus elected to stay away from ED and
hospital settings, but even so, it is still possible that they then missed out on necessary acute
care.

In administrative data studies, frailty has previously demonstrated important associations
with health outcomes in multiple contexts. In prior VA work, using JFI in a model predicting
long term institutionalization made it more accurate,2” and JFI has been used to predict
hospitalization for Veterans in a home-based primary care program.28 In the ED setting,
other frailty measures have demonstrated associations with higher ED utilization, as well as
adverse 30-day outcomes, but not repeat ED visits.2930 However, less is known about health
outcomes associated with the use of bedside clinical assessments of frailty at the time of an
ED visit.31 While some clinical measures, such as the Clinical Frailty Scale, are becoming
more prevalent in the ED, little is known about how the use of a frailty assessment impacts
subsequent ED care processes or clinical outcomes.32 Frailty may be best assessed as just
one part of a comprehensive geriatric assessment in the ED, but the feasibility of providing
these assessments to all older adults has not been established.33 Similar to other specialties,
routine use of frailty assessments is limited by the heterogeneity of frailty measures
available, and lack of consensus around how to manage frailty.34 Overall, this suggests

that frailty metrics need to be made more routinely available to clinicians, researchers,
administration, and policy-makers, but significant work is still needed to integrate it into
research and clinical practice.
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We also note that patients in the 0-25 ADI subgroup (those living in the least disadvantaged
neighborhoods) demonstrated significantly greater decreases in ED visits during the
pandemic compared to other ADI subgroups. Given that residing in a low disadvantaged
neighborhood is generally a protective factor in health, this decrease may be based on a
different mechanism than the high frailty subgroups.35-37 One possibility is that patients
living in low disadvantaged neighborhoods found other means to seek health care during
the first year of the pandemic; previous work has demonstrated that lower ADI is associated
with more willingness to use video visits among Veterans.38 However, even if willing, it

is possible that highly frail patients were less able to use other means of outpatient health
care due to other limitations. They also may have been less willing to present to the ED
given concern for higher risk of COVID-19 infection. This also suggests an important focus
for future work, looking at how variation in ED care driven by disparities in neighborhood
disadvantage impacted clinical outcomes for geriatric patients during the pandemic.

Limitations: First, this cohort of patients is derived from the parent GeriPACT study

and is not all-inclusive of VA ED patients. However, this was a unique opportunity to
understand care for older patients, especially the oldest old, and to link to measures not
widely available for a geriatric VA population such as the JFI. Additionally, the use of

the ADI as a covariate is a composite measure of capturing social disadvantage and may
need further exploration to find modifiable factors. Third, while comparing each quarter
during COVID to their equivalent pre-pandemic quarter in terms of seasons is helpful to
control for seasonal variation, this makes it difficult to capture other changes that might be
related solely to subsequent COVID waves. Fourth, we limited our selection of subgroups
of interest to the four included here as we believed they would impact ED utilization, but
we acknowledge there are other patient-level characteristics that likely had a noteworthy
impact on ED use. In particular, similar to community settings, dementia is well known to
be associated with increased ED use in the VA.3% While dementia is one of the clinical
diagnoses incorporated in the JFI, future work could be done to examine this as a specific
patient-level characteristic. Fifth, we captured only VA provided or purchased ED visits,
and did not include ED visits in the community paid for by Medicare or other means. This
may limit the differential effects seen during COVID. Finally, this study cannot empirically
address why visit counts changed, and explanations for these changes will require further
investigation to suggest causality. However, we hope to find those areas of greatest change to
suggest directions for this further work.

CONCLUSION

Our findings that very highly frail older \eterans had a differential decrease in ED visits in
multiple quarters of the first year of the COVID-19 pandemic suggest targeted directions
for future research on variations in ED care and outcomes. This work is particularly
urgent given the growing population of older Veterans and significant resource allocation
to enhancing geriatric-focused care in the ED setting and beyond.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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GeriPACT Study

identified in 6 quarterly data pulls for matches

4,925 GeriPACT patients 378,784 PACT patient candidates

Removed 647 with 0-4 Coarse

Restricted to 25 best matches
(removed 163,071)

matches
4278 GeriPACT patients for Exact Matches
matching (Mahalanobis) 221,215
PACT Matches
58,144

Removed for death, duplication,
insufficient contact information,

and lack of matching patients in

Removed for death, duplication,
insufficient contact information,
and lack of matching patient in the

Eligible cohort from parent study
43,935

No data available after CDW data
cleaning in March 2022= 6

No longer with Veteran status = 5
Death prior to 1/1/2019 = 1,702

Geocoded location ‘Insular
Islands’ = 3

Final eligible cohort
42,219

Missing data for variables in the
model = 3,348

Final cohort with complete case
data
38,871

the PACT group GeriPACT group
1,049 17,438
GeriPACT - eligible PACT - eligible
3,229 40,706
Secondary ED Study l

Figurel.
Study Flow Diagram.
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Figure 2.

Mean Estimate ED Visit Counts and 95% Confidence Intervals by Subgroups and Quarter,
Adjusted Models!

ED = emergency department, ADI = Area deprivation index, JFI = JEN Frailty Index

1 Standardized to 91 days in a quarter

2 Other race includes Asian, American Indian or Alaskan Native, Native Hawaiian or Pacific
Islander, or had more than one race identified

3 JF1 y-axis differs from other subgroups

Pre Covid-19: Q1=March-May 2019, Q2=June-August 2019, Q3=September-November
2019, Q4=December 2019-February 2020; Post Covid-19: Q5=March-May 2020, Q6=June-
August 2020, Q7=September-November 2020, Q8=December 2020-February 2021
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ED = emergency department, ADI = Area deprivation index, JFI = JEN Frailty Index
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2 Other race includes Asian, American Indian or Alaskan Native, Native Hawaiian or Pacific
Islander, or had more than one race identified

Pre Covid-19: Q1=March-May 2019, Q2=June-August 2019, Q3=September-November
2019, Q4=December 2019-February 2020; Post Covid-19: Q5=March-May 2020, Q6=June-
August 2020, Q7=September-November 2020, Q8=December 2020-February 2021
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Table 1.

Baseline Demographic and Clinical Characteristics (n=38,871)

Age, mean (SD) 80.3(7.3)

Age, n (%)
65-75 10,366 (26.7)
75-84 16,168 (41.6)
85 or higher 12,337 (31.7)

Male, n (%) 38,529 (99.1%)

Race, n (%)

Black race 7,107 (18.3)
White race 31,353 (80.7)
Other? 411 (1.1)

Ethnicity, n (%)
Hispanic 1,856 (4.8)
Non-Hispanic 37,015 (95.2)

Marital status, n (%)

Married 24,205 (62.3)

Widowed/divorced/never married/separated 14,666 (37.7)

Geocoded location, n (%)
Rural/highly rural 10,629 (27.3)
Urban 28,242 (72.7)

Avrea deprivation index rank, n (%)

0-25% (least disadvantaged neighborhoods) 6,727 (17.3)
26-50% 12,226 (31.5)
51-75% 11,243 (28.9)
76-100% (most disadvantaged neighborhoods) 8,675 (22.3)
Any inpatient stay in prior year, n (%) 5,815 (15.0)
Number of inpatient stays prior year, mean (SD) 0.3(0.8)

Priority level, n (%)

High disability (groups 1 and 4) 12,216 (31.4)
Low/moderate disability (groups 2, 3, and 6) 7,194 (18.5)
Low income (group 5) 9,778 (25.2)
No disability (group 7 and 8) 9,683 (24.9)

Service connection?, n (%)

Not service connected 20,609 (53.2)
Service connected 0-49% 6,981 (18.0)
Service connected 50-99% 6,858 (17.7)
Service connected 100% 4,309 (11.1)
Aid and Attendance benefi, n (%) 1,022 (2.6)
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Distance from nearest VA primary care clinic, mean (SD) 14.8 (14.4)
Care Assessment Need (CAN) score, admission risk at 1 year > 7523 n (%) 17,177 (44.2)
Multiple chronic conditions (2 or more, of 19 below), n (%) 34,357 (88.4)
Anemia, n (%) 9,204 (23.7)
Asthma, n (%) 1,524 (3.9)
Prostatic hyperplasia, n (%) 12,910 (33.2)
Cerebral vascular accident, n (%) 4,155 (10.7)
Chronic renal failure, n (%) 8,526 (21.9)
Chronic obstructive pulmonary disease, n (%) 8,057 (20.7)
Congestive heart failure, n (%) 5,010 (12.9)
Dementia or cognitive impairment, n (%) 4,864 (12.5)
Depression, n (%) 6,336 (16.3)
Diabetes, n (%) 16,385 (42.2)
Gastro-esophageal reflux disease, n (%) 11,641 (29.9)
Hypertension, n (%) 32,405 (83.4)
Ischemic heart disease, n (%) 13,416 (34.5)
Obesity, n (%) 6,465 (16.6)
Osteoporosis, n (%) 1,394 (3.6)
Peripheral vascular disease, n (%) 4,174 (10.7)
Post-traumatic stress disorder, n (%) 4,661 (12.0)
Spinal cord injury, n (%) 68 (0.2)
Traumatic brain injury, n (%) 489 (1.3)
Jen Frailty Index (JFI) score, n (%)
Low frailty (score 0-3) 18,648 (48.0)
Moderate frailty (4-5) 12,271 (31.6)
High frailty (6-7) 5,970 (15.4)
Very high frailty (=8) 1,982 (5.1)

'Zlncludes Asian, American Indian or Alaskan Native, Native Hawaiian or Pacific Islander, or had more than one race identified.

2Missing data: service connection (114), Aid and Attendance benefit (3), CAN score (31).

CAN scores predict hospitalization and mortality, and range from 0-99 where patients with larger values are more likely to experience

hospitalization or death within a year.

Note: Veterans Integrated Services Networks (VISNs) of nearest primary care clinic results removed for conciseness.

J Geriatr Emerg Med. Author manuscript; available in PMC 2024 September 06.

Page 17



	Abstract
	INTRODUCTION
	METHODS
	Study Design
	Study Population
	Outcome
	Identifying ED Visits
	Patient/Baseline Variables
	Analytic Methods

	RESULTS
	Patient Population
	Mean Estimated ED Visit Counts
	Mean Estimate Rate Ratios
	Age:
	Race:
	Area Deprivation Index:
	JEN Frailty Index:


	DISCUSSION
	CONCLUSION
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.

