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Abstract

Since 2010, the Veterans Health Administration has initiated a home-based Caring for Older Adults and Caregivers at Home

(COACH) program to provide clinical support to dementia patients and family caregivers. But its impact on health care

utilization and costs is unknown. We compared 354 COACH care recipients with a propensity score weighted comparison

group of 9,857 community-dwelling Veterans during fiscal years 2010-2015. In 1-year follow-up, COACH program was

associated with a lower rate of long-term nursing home placement (average treatment effect on the treated [ATT] –3%;

p¼ .01). The program increased utilization of emergency services (ATT 6%; p¼ .01), hospitals (ATT 10%; p< .001), and

personal care services (ATT 31%; p< .001). Health care costs were also significantly increased. Improved access to services

may have enabled COACH Veterans to stay at home longer. As one of Veterans Health Administration’s top priorities to

expand caregiver assistance programs, COACH seems to be a promising model for a nationwide implementation.
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Introduction

In 2018, approximately 5.5 million Americans older than
age 65 had dementia (Hebert et al., 2013). It is estimated
that 70% to 80% of persons live with dementia at home,
with about three quarters receiving care from families
and friends (Brodaty & Donkin, 2009). Nearly half of
all familial care for older Americans is given to persons
with dementia (Friedman et al., 2015). Family caregivers
of persons with dementia experience elevated rates of
physical, emotional, social, and financial burden, as
well as ill health (Alzheimers Association, 2018;
Brodaty & Donkin, 2009; Feast et al., 2016; Goren
et al., 2016; Jones et al., 2017; Kasper et al., 2015; Liu
& Gallagher-Thompson, 2009; S€orensen et al., 2006;
Vick et al., 2019). These burdens—and the paucity of
formal supports and assistance to dementia patients
and their caregivers—may increase the risk of institu-
tionalization of persons living with dementia, as well as
overall costs of care for these patients and their care-
givers (Alzheimers Association, 2016; Gilden et al.,
2014; Guterman et al., 2019; Zhu et al., 2015).

In 2013, 7.4% of over 1.9 million U.S. armed services
Veterans aged 65 years or older and with dementia diag-
noses were dually enrolled in Medicare and the Veterans

Health Administration (VHA) with estimated dementia-
attributable costs of $1 billion for VHA and $1.6 billion
for both federal programs (Lei et al., 2018). U.S.
Veterans may enroll and receive VHA services under a
priority system based on service-connect disabilities and
income; some eligible Veterans may have copayments
associated with the services provided based on priority
groups, income, and disability (VHA, 2018). Evidence
exists that caregiver well-being and consequent out-
comes for recipients of care may be improved with
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caregiver education and training (Hepburn et al., 2001;
Nichols et al., 2011). Given the scope of needs, VHA has
begun specific community-based programming for
Veterans living with dementia and their caregivers (i.e.,
dementia caregiver-recipient “dyads”) to address both
the health burdens and costs. In addition to appropriate
patient-centered assessment and management, this pro-
gramming adds caregiver education, support and behav-
ioral intervention to improve caregivers’ coping skills
and care-recipient management.

The earliest and most extensive effort of this type is a
VHA adaptation of the Resources for Enhancing
Alzheimer’s Caregivers Health (REACH II) model,
developed in the early 2000’s by the National Institutes
of Health (Nichols et al., 2017). In its initial phase, the
REACH VA program was undertaken at 24 VAMedical
Centers (VAMCs). As part of usual clinical care,
REACH VA patients and their caregivers were identified
from patients enrolled in Home-Based Primary Care
(HBPC)—interdisciplinary longitudinal home care for
individuals with complex chronic diseases (Edes et al.,
2014)—using existing HBPC staff. Caregivers reported
significantly decreased burden, depressive symptoms,
impact of these symptoms on daily life, and dementia-
related behavioral disruptions after 6 months (Nichols
et al., 2011). REACH VA was observed to have a sta-
tistically nonsignificant lower total VHA cost (-25%)
compared with propensity matched controls in the year
following intervention compared with the prior
year (Nichols et al., 2017). The program’s structure
and evolution has been described elsewhere (Nichols
et al., 2016).

More recently, the Caring for Older Adults and
Caregivers at Home (COACH) Program was begun in
2010 at the Durham (North Carolina) VAMC, with sat-
ellite programs later added at facilities in Greenville and
Morehead City, NC (Department of Veterans Affairs,
2016). COACH’s chief goals are to provide high-
quality dementia care and caregiver support, enabling
the older adults to live at home as long as possible.
While—like REACH VA—COACH is targeted to
Veterans with dementia living in the community with
familial or coresident caregivers, the program differs in
being organized as a service predominantly for patients
receiving care in ambulatory clinics or from VA’s
Patient-Aligned Care Teams (PACTs)—a primary-care
medical home model for all (otherwise unselected)
ambulatory VHA-enrolled Veterans; the service in not
provided to HBPC patients or those receiving other mul-
tidisciplinary home-based care. COACH addresses
Veterans with dementia and their caregivers referred
from the PACTs and other outpatient clinics, providing
additional assessment, care management, as well as
caregiver-focused education, support, and behavioral
training with its own staff (rather than redirection of

PACT personnel to these tasks). Prior evaluation has

shown that COACH program was strongly aligned

with Dementia Management Quality Measures,

improved quality of life, reduced caregiver burden and

home safety hazards, and increased access to dementia-

related services; effects such as nursing home placement

delay and program-associated costs could not be

addressed lacking a control group (Department of

Veterans Affairs, 2016; D’Souza et al., 2015).
The objective of this article is to evaluate the

impact of COACH on institutional and noninstitutional

health care utilization and spending in both VHA and

Medicare.

New Contributions

Our study is a part of an effort to examine effects of the

COACH program. Compared with a previous report on

the COACH program (D’Souza et al., 2015), this study

identified a comparable control group using propensity

score methods. The study is the first to comprehensively

evaluate policy relevant outcomes, such as utilization

and costs of various services in both VHA and

Medicare systems. The goals of the COACH program

are to increase access for the Veterans and caregiver to

needed services and enable Veterans to live at home for

as long as possible. It was able to evaluate the program

effect on health care utilization and long-term nursing-

home placement based on the Residential History File

(RHF; Intrator et al., 2011). The study provides new

evidence for VHA’s expanding programs of comprehen-

sive assistance to family caregivers.

Conceptual Framework

The framework in Figure 1 posits that the COACH pro-

gram affects health care utilization and costs of Veterans

living with dementia through three pathways. First, the

COACH clinical team provides training on communica-

tion techniques, counseling regarding dementia-related

home safety concerns, and assistance in advance care

planning. These practices may redirect Veterans living

with dementia from reliance on some health care sources

(e.g., institutional care), while trained and activated

caregivers may become more effective users of other

services (e.g., noninstitutional care). Second, the

COACH team conducts comprehensive assessments of

cognitive and physical functions and communicates

with primary care physicians about Veterans’ need for

care, which may increase Veterans’ utilization and costs

of home-based services (e.g., personal care) and other

noninstitutional care (e.g., Adult Day Health Care,

respite, and outpatient visits to primary care physicians

or specialists). Third, COACH clinicians provide train-

ing on symptom management, stress assessment and
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techniques of self-care to caregivers. Supports for care-

givers may indirectly enable Veterans to live at home as

long as possible, thus reducing Veterans’ long-term nurs-

ing-home placement. Based on the framework, we

hypothesize that the COACH program is associated

with higher utilization and costs of noninstitutional

care (in particular) and a lower rate of long-term nursing

home placement.

Method

Design and Study Population

Propensity score analysis was employed to estimate aver-

age 1-year effects of COACH on health care utilization

and costs using archival information (Imbens, 2004).

All COACH enrollees were followed for 1 year, includ-

ing those not surviving the year or discharged from

COACH for other reasons (e.g., nursing home, assisted

living or hospice placement, moving out of area). We

performed two sensitivity analyses evaluating the effect

of COACH program between the 91st day, and the 181st

day and the end of 1-year follow-up, to determine

whether any COACH intervention effects to develop

lagged the shorter assessment-stabilization period fol-

lowing enrollment. The COACH cohort selected was

enrolled from fiscal year 2010-2015, as records were

most complete for this time period.
Because referrals to COACH typically arise from

ambulatory care, a comparison group was selected

from non-COACH Veterans with dementia associated

with an outpatient visit for primary care (usually

PACTs) during the 2010-2015 recruitment period in
COACH’s regional Veterans Integrated Service

Network (VISN6; Virginia and North Carolina). Since
there were no “enrollment dates” as such for compari-
sons, we indexed the dates of the first yearly outpatient

encounters in which not-previously enrolled controls
qualified for 1-year follow-up.

As noted, the COACH target population is comprised
of dyads of community-dwelling Veterans living with

dementia and their caregivers. The program accepts
enrolled Veterans who are at least 65 years old, diag-

nosed with dementia, living within 50 miles of Durham
Veterans Affair Medicare Center or its satellite centers,

having an unpaid live-in familial or coresident caregiver,
and are not enrolled in other home-based programs such

as HBPC or Hospice (D’Souza et al., 2015). In order to
further facilitate propensity balance with controls, we
excluded from the COACH cohort (1) 9 female

Veterans with dementia due to the difficulty in finding
corresponding comparisons, (2) 3 Veterans in Hospice

on the COACH enrollment date, and (3) 19 enrollees
who did not have primary-care visits (a condition neces-

sary for propensity score weighting as the comparison
group was selected among Veterans with primary care

visits). The final COACH cohort composed of 354
enrollees eligible for evaluation.

Based on COACH eligibility criteria, as well as a pre-
liminary description of COACH enrollees, community-

dwelling Veterans were selected into the comparison
group at their first primary-care outpatient visit during

Need for care 
access to care

Symptom management, 
care coordina�on and 
referral

Advice/emo�onal 
support and help with 
daily living ac�vi�es

Assessment; 
Educa�on; 
Support

Recommenda�ons

Veterans living 
with demen�a

Caregiver

COACH Clinical Team

• First line staff: geriatric social workers and registered nurse
• Advisory team: a geriatrician, geriatric psychiatrist, and geriatric pharmacist

Primary care 
providers

• Clinical assessments
• Management of 

neuropsychiatric symptoms
• Safety 
• Pallia�ve and end-of- life care

Health care 
u�liza�on and costs

Figure 1. Conceptual framework of the COACH program’s impact on Veterans’ health care utilization and costs.
Note. COACH¼Caring for Older Adults and Caregivers at Home.

738	 Medical Care Research and Review 78(6)



fiscal years 2010-2015 in which they met most of the
same criteria, that is, (1) were aged 65 or older, (2)
were male, (3) had at least one dementia diagnosis, (4)
had a driving distance from home to their primary-care
site within 64 miles (the actual maximum distance found
among COACH enrollees), (5) were not receiving care
from HBPC or nursing home on the date of the index
outpatient visit, and (6) did not use hospice in the 90
days prior to the primary care visit. Because of the
lack of archival information, we did not require controls
to have an identifiable familial or coresident caregiver,
although we assume that most veterans with dementia
living in the community have caregivers and receive care.
A cohort of 9,857 VISN6 Veterans was identified for
comparison.

Data Sources

COACH enrollee information (e.g., identifier and enroll-
ment date) was obtained from the COACH program.
The Geriatrics & Extended Care Data Analysis Center
(GECDAC) Core File developed by the (GECDAC;
Dally et al., 2018) was used to extract demographics,
including age, marital status, race, and priority group,
and driving time from Veterans’ residency to the closest
primary care site. Both VHA Corporate Data
Warehouse data and Medicare claims data were used
to extract diagnoses of chronic diseases as well as service
and utilization cost information. The RHF (Intrator
et al., 2011) applied by GECDAC to VHA and
Medicare data was used to track Veterans’ daily location
(e.g., community, inpatient stay, emergency department
visit or nursing home stay) and aggregate health care
utilization in both VHA and Medicare systems during
follow-up.

Outcomes

Health care utilization and total costs were aggregated
during the follow-up periods (1-365 days, 91-365 days,
and 181-365 days) and were also classified into subcate-
gories based on service type (institutional vs. noninstitu-
tional care) and source (VHA vs. Medicare). Analysis
of service types resulting from COACH assignment facil-
itates understanding the impact of COACH on the use
of related services in VHA as well as components of
associated costs. Because most Veterans in COACH
and their controls were eligible to receive care from
both VHA and Medicare systems, our tracking of service
types and costs allows assessment of care shifting across
systems.

Health Care Utilization

Noninstitutional Care. Personal Care Services: We mea-
sured whether Veterans received any VHA personal

care services in 1-year follow-up. Personal care services

are defined as provision of homemaker/home health aide

services, adult day health care, or respite care. Those

were identified in the VA data using appropriate codes.
Home Health Care: We measured whether Veterans

received any home health care in VHA or Medicare

identified as VHA purchased skilled home care or

Medicare home health services.

Institutional Care. Long-term nursing home placement: A

long-term nursing home placement was defined as a con-

tinuous nursing home stay of more than 90 days.

Nursing home refers to VHA community living centers,

State Veterans Homes and community nursing homes.

For each Veteran, we accumulated their days in nursing

homes as long as they were not interrupted by >7 days in

community. Inpatient stays, outpatient emergency

department (ED) visits or observation stays did not

restart the clock regardless of length of stays in those

acute care settings, but those days were not counted

toward long-term stay. Transfers between nursing

homes were allowed. The beginning of a long-term nurs-

ing home placement was the 91st day of a continuous

nursing home stay. We constructed a binary variable to

measure whether Veterans had a long-term nursing

home placement by the end of follow-up period.
Under institutional care, we also measured whether

Veterans had any hospitalizations, emergency room

visits, and nursing home stays.

Costs

Total costs were aggregated VHA costs and

Medicare reimbursements of all health care services

(e.g., inpatient, outpatient, and home-based services).

VHA institutional costs included costs of VHA inpatient

care (e.g., hospitalization and community living center),

VHA-purchased inpatient care and VHA-purchased

institutional postacute and long-term care. VHA nonin-

stitutional costs included costs of VHA outpatient care

(e.g., medical/surgical, diagnostic and behavioral, and

contract care), VHA outpatient pharmacy, and VHA-

purchased outpatient care and pharmacy. VHA nonin-

stitutional costs of personal care services were computed

separately as an important component of community-

based services potentially related to the COACH pro-

gram. All VHA costs were outlier cleaned, wage and

consumer price index adjusted (2014). Medicare costs

of inpatient care and skilled nursing facility were consid-

ered as institutional costs while Medicare costs of out-

patient care, services of health care professionals, home

health agencies, hospice and durable medical equipment

were considered as noninstitutional. All Medicare costs

were consumer price index adjusted (2014).
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Table 1. Baseline Characteristics of COACH and Comparison Groups Before and After Kernel Weighting.

Characteristics

Unweighted cohort Kernel weighted cohort

COACH Comparison

% Bias

COACH Comparison

% Bias(n¼ 354) (N¼ 9,857) (n¼ 350) (n¼ 350)

Index year

2010 3.1 24.4 –65 3.1 4.1 –3

2011 20.3 17.9 6.2 20.3 18.9 3.4

2012 14.4 15.4 –2.8 14.6 11.9 7.4

2013 14.4 14.5 –0.3 14.6 13.0 4.4

2014 22.3 14.8 19.5 22.0 21.5 1.4

2015 25.4 13.0 31.9 25.4 30.5 –13

Sociodemographic

Age 65–74 years 15.5 23.2 –19.5 15.1 16.8 –4.1

Age 75–84 years 41.2 43.0 –3.5 41.4 38.8 5.4

Age 85þ years 43.2 33.8 19.5 43.4 44.5 –2.1

Married 78.0 63.7 31.8 77.7 75.5 5.0

Rural/Very Rural 46.6 48.5 –3.7 46.9 47.1 –0.5

White 66.1 69.4 –7.1 66.3 65.8 1.0

Priority Group 1a 19.2 20.6 –3.4 18.6 15.9 6.7

Priority Group 4 23.7 7.9 44.5 22.9 24.3 –4.0

Priority Group 6–8 17.8 21.5 –9.3 18.0 15.8 5.7

GeriPACT 16.1 6.1 32.4 15.4 16.6 –3.8

Medical Center is Closest Primary Care Site 79.1 40.8 84.8 78.9 77.2 3.6

Medicare reliance (% of total costs paid by Medicare), mean 63.6 64.7 –2.4 63.7 65.7 –4.2

Drive Time to Closest Primary Care Site <¼30 mins 19.3 34.5 –50 19.4 19.3 0.2

Comorbidities

Elixhauser, mean 3.6 4.8 –51.0 3.6 3.5 2.1

Total CC score, mean 2.2 1.7 35.0 2.2 2.1 6.3

VHA NOSOS score, mean 2.3 2.5 –4.8 2.3 2.4 –1.9

JEN Frailty Index Score 0–3 19.5 8.4 32.3 19.7 21.7 –5.7

JEN Frailty Index Score 4–5 26.6 20.3 14.7 26.6 26.0 1.2

JEN Frailty Index Score 6–7 30.5 29.0 3.2 30.6 29.8 1.7

JEN Frailty Index Score 8þ 23.4 42.2 –40.7 23.1 22.5 1.4

HCC categories

Dementia complication 8.2 6.4 6.8 8.0 6.9 4.2

Cognitive 90.4 73.1 45.9 90.3 90.3 0.0

Infection 5.1 1.9 17.3 5.1 3.5 9.0

Heart diseases 30.8 25.7 11.2 30.6 28.8 4.0

Cerebrovascular disease 20.9 14.6 16.6 20.6 18.9 4.4

Vascular 17.5 13.5 11.0 17.4 15.3 5.9

Kidney 26.6 19.4 16.9 25.7 25.2 1.2

Injury 9.3 3.2 25.5 8.9 11.0 –9.1

Skin 7.6 5.5 8.7 7.7 8.0 –1.0

Eye 4.2 2.1 12.1 4.3 3.4 4.9

Blood 6.2 3.9 10.5 6.3 5.0 5.9

Diabetes 36.2 37.4 –2.6 35.7 36.0 –0.7

Psychiatric 8.8 9.8 –3.6 8.6 7.3 4.2

Neurological 23.7 20.2 8.5 23.4 23.1 0.8

Lung 20.9 21.0 –0.3 21.1 20.5 1.6

Neoplasm 15.3 16.5 –3.4 15.4 14.5 2.5

Metabolic 7.3 5.9 5.9 7.4 6.8 2.6

Arrest 3.7 2.4 7.7 3.7 2.4 7.4

Prior year utilization/cost

Any hospitalization 31.9 43.2 –23.5 31.4 31.3 0.2

Any emergency room 20.6 30.4 –22.6 20.3 21.1 –2.0

Any nursing home 13.6 21.0 –19.7 13.7 16.4 –7.2

(continued)
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Propensity Score Analysis with Kernel Weighting

As enrollment to COACH depended on physician refer-
ral and COACH screening, and was not randomly
assigned, there might be a selection bias wherein
Veteran characteristics were associated with both the
likelihood of COACH enrollment and outcomes. To
account for the potential imbalance in Veteran charac-
teristics between COACH and comparison groups, we
employed a propensity score analysis with Kernel
weighting (Garrido et al., 2014). Propensity score anal-
ysis can translate a set of Veteran characteristics into a
single score and then compare outcomes among
Veterans with similar propensity scores. We started
with all available Veteran characteristics that were the-
oretically associated with outcomes, including sociode-
mographics (e.g., age, race, marital status, rurality, and
drive time to closest primary care site), enrollment pri-
ority groups, Medicare reliance, and risk index scores.
These latter included the Elixhauser Comorbidity Score
(Elixhauser et al., 1998), JEN Frailty index (a validated
claims-based cumulative geriatric health deficit measure;
Edes et al., 2014; Kinosian et al., 2018), NOSOS (a val-
idated VHA cost-prediction model based on the CMS
V21/V22 risk score; Wagner et al., 2016), and mental
illness score and selected Hierarchical Condition
Categories (Pope et al., 2004, Centers for Medicare
and Medicaid Services, 2013), prior year health care uti-
lization (e.g., hospitalization, emergency room, nursing
home, home health, personal care services, skilled home
services) and prior year total VHA plus Medicare costs.

The propensity scores (the probability of being
enrolled to COACH program) were estimated in a logis-
tic regression of COACH enrollment status on the above
Veterans characteristics. Veterans would be dropped
from the analysis if his propensity scores were not in

the overlapping range of propensity scores between

COACH and comparison groups (common support).
Among Veterans having common support, Kernel

weighting assigned each COACH enrollee with a

weight of one. A match was created for each COACH

enrollee as a weighted composite of Veterans in compar-

ison group who were weighted by their distance in pro-

pensity score from the COACH enrollee if their

propensity scores were in a range (bandwidth) of that

COACH enrollee’s. We tested different bandwidths and

chose the one that produced best balance of Veteran

characteristics (lower percentage of standardized bias

and similar variance of continuous variables) between

COACH and comparison groups.

Statistical Analysis

We performed logistic regressions for health care utili-

zation and linear regressions for costs on the weighted

cohorts, controlling for the index year and all Veteran

characteristics to risk adjust any remaining differences in

Veteran characteristics, especially characteristics that

were not successfully included in the propensity score

model due to the issue of imbalance. The average treat-

ment effects on the treated (ATT) were estimated. Given

that the distributions of cost variables were often

skewed, we tested whether ATTs were statistically sig-

nificant at the 0.05 level in log transformed costs.
This study estimated propensity scores and ATTs in

two separate steps. The uncertainty from propensity

score estimation in the first step affects the standard

errors for ATTs estimates (Garrido et al., 2014). To

obtain reliable estimates, standard errors of ATTs were

estimated by bootstrapping outcome regressions for

1,000 replications.

Table 1. Continued.

Characteristics

Unweighted cohort Kernel weighted cohort

COACH Comparison

% Bias

COACH Comparison

% Bias(n¼ 354) (N¼ 9,857) (n¼ 350) (n¼ 350)

Any Medicare home health 26.3 28.9 –5.9 25.7 24.3 3.1

Any VHA PCSa 30.8 23.3 17 30.9 32.9 –4.7

Any VHA skilled home servicesb 20.1 21.1 –2.6 20.3 19.4 2.1

Log of total VHA plus Medicare Costs, mean 9.5 9.7 –8.6 9.5 9.6 –6.7

Note. COACH¼Caring for Older Adults and Caregivers at Home; GeriPACT Geriatric Patient Aligned Care Team; VHA¼Veterans Health Administration;

PCS¼ personal care service.
aVHA PCSs were identified as services with treating specialty codes 47 (Respite Care, Nursing Home Care Unit) and 83 (Respite Care, Medicine) in VHA

Decision Support System (DSS) Treatment specialty files, or primary stop codes 190, 191 (Adult Day Health Care, VA-Based, primary or secondary), 658

(State Home Adult Day Health Care) in VHA DSS outpatient files, or Fee Purpose of Visit (FPOV) codes 06 (Aid and Attendence/HB Benefits), 27 (Veteran-

Directed Home and Community Services), 71, (Home Health), 72 (Respite Care in Home/Home HAS), 73 (Respite Care in ADHC), 76 (Adult Day Health

Care), and 79 (Respite Care, Other) in VHA-purchased outpatient files, or FPOV code 44 (Respite Care in Community Nursing Home) in VHA-purchased

inpatient and ancillary files.
bVHA skilled home services were identified as services with primary stop codes 680 and 681 or secondary stop code 680 in DSS outpatient files, and FPOV

codes 70 and 74 in VHA-purchased outpatient files.
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In the sensitivity analyses, we ran the same models
but on outcomes observed in 91 to 365 and 181 to 365
days instead of the whole year after index dates to test
for lagged utilization/cost effects, allowing for different
periods in which COACH could fully assess, stabilize,
and obtain services for the Veterans and their caregivers.

Results

Baseline Characteristics and Propensity Score
Kernel Weighting

Table 1 presents baseline characteristics of Veterans in
COACH and comparison groups before and after pro-
pensity score weighting. Before Kernel weighting,
Veterans in COACH program were different from
those in comparison group as evidenced by greater
than 10% standardized percentage bias in many baseline
characteristics (Austin, 2009). COACH Veterans were
older, more likely to be married, less frail but more
likely to participate in GeriPACT (a PACT specifically
for older Veterans; Sullivan et al., 2018), and have fewer
comorbidities but more mental health problems (CC
scores). COACH Veterans were more likely to have the
Durham VA Medical Center as their closest primary-
care site but less likely to have sub-30-minute drive-
times to their primary-care provider.

Table 1 also shows the results from Kernel weighting
with a bandwidth of 0.02. Four COACH enrollees were
dropped from the analysis because their propensity
scores were outside of the common support. After
Kernel weighting (bandwidth¼ 0.02), all baseline char-
acteristics had less than 10 standardized percentage
biases. The overall median standard percentage bias
was 3.8 and the ratio of variance of propensity scores
between COACH enrollees and comparisons was 1.2,
indicative of a balance between COACH and
comparison.

Impact of COACH Program on Health Care
Utilization and Costs

Table 2 presents heath care utilization and costs of
COACH treated and untreated groups during follow-
up periods.

Health Care Utilization. In the 1-year follow-up, COACH
program was associated with a lower rate (ATT¼ –3%:
p¼ .01) of long-term nursing home placement, and 31%
increased rate of use of VHA personal care services
(p< .001). Significantly higher rates of ED visits and
hospitalizations were observed in COACH treated
versus untreated groups (6%, p¼ .01; and 10%,
p< .001, respectively). There were minimal differences
in use of nursing homes for any purpose (COACH

often uses NHs for respite care) or home-based services

between treated and untreated groups. One-year mortal-

ity was nearly equivalent between groups, but a higher

proportion of controls died in the first 90-day period

(data not reported).
In the sensitivity analysis of the 91 to 365 days’

follow-up, COACH program was associated with a

29% higher rate of personal care services use

(p< .001), but the differences in ER and hospital use

were no longer significant.
In the second half year of follow-up, the COACH

program continued to be strongly associated with

increased PCS use (ATT¼ 24%, p< .001), increased

hospital use (ATT¼ 6%, p¼ .03), and decreased use of

VHA skilled home health (ATT¼ –4%, p¼ .04).

Costs. In the 1-year follow-up, COACH program was

associated with $9,562 higher total costs (p< .001—an

overall increase of 28%). Decomposing the costs, we

found that cost rose significantly in all categories. The

percentage increase in costs were particularly large for

VHA PCS (þ57%; ATT¼ $1,732, p< .001) and VHA

noninstitutional costs (35%; ATT¼ $4,865, p< .001).
In the sensitivity analyses, the COACH program was

consistently associated with higher total costs and costs

in all utilization and payer categories. In particular,

COACH increased the costs of VHA PCS by 70% in

the 91- to 365-day period (ATT¼ $1,547, p< .001),

and by 78% in the 181- to 365-day interval (ATT¼
$1,101, p< .001).

Conclusion

Our retrospective, archival study of the COACH pro-

gram’s 1-year effects on Veterans’ VHA and Medicare

health-services utilization and associated health-care

costs found that—compared with a propensity balanced

contrast group—COACH reduced the rate of long-term

institutionalization (from 7% to 4%) for the full year,

and increased the use of personal care services by 31%.

The program was associated with significant increases in

total health-care costs and costs in all service and payer

categories. Specifically, total COACH expenditures were

estimated to be $9,562 per capita greater than control.

Disaggregation of expenditures showed that the greatest

rates of cost increase occurred in VHA personal care

services (57%) and VHA noninsitutional care (35%).

Sensitivity analyses of lagged effects were generally con-

sistent with the full year results, except that the differ-

ence in long-term nursing-home placement between

COACH and controls was no longer significant in the

last half-year, and COACH’s increased its VHA PCS

expenditure relative to controls in the lagged periods.
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Limitations

Our evaluation of COACH was limited by several design

and data factors. Only a quasi-experimental approach

could be applied, using a retrospective design, propensi-
ty methods, and available Veteran, caregiver, program,

service utilization and cost information, which leaves the

possibility of unknown and uncontrolled selection

biases. Furthermore, important components of potential
COACH-program value, such as Veteran and caregiver

health and quality of life, and caregiver services utiliza-

tion/cost, could not be assessed; other previously cited

VHA research on efforts to support dementia caregivers
suggests that such programs can have meaningful effects.

Also, while COACH maintains fulsome records on

Veteran and caregiver characteristics including strengths

and risks, such information is not available for potential
controls, for whom we could not identify caregivers nor

be certain they had caregivers. Nevertheless, the main

analysis included all COACH Veterans and comparisons

controlling for marital status (78% of COACH Veterans
were married). Finally, while fewer than 8% of COACH

Veterans had established Medicaid eligibility at admis-

sion, the unavailability of Medicaid claims files during

the study period means that we have missed Medicaid
utilization and costs as needs for long-term services and

supports (LTSS) increase and Veterans apply for

Medicaid; higher rates of Medicaid eligibility (as well

as private out-of-pocket and LTC insurance payment
for assisted living facilities), coupled with differential

use of Medicaid LTSS by COACH versus controls

may have additional important impact on unobserved

cost outcomes. However, MDS data were available on
all nursing home users which allowed identification of

nursing home use including Medicaid-paid stays.

Contrast With REACH VA Results

We found a surprising difference between the cost/utili-

zation findings for REACH VA and COACH. First,
while not statistically significant, REACH VA was

observed to have 25% lower costs compared with its

controls; in contrast, COACH was significantly more

expensive than control (1-year total VHA costs;
Nichols et al., 2017). This is striking in the first instance

because the interventions, goals of treatment and tar-

geted Veteran-caregiver dyads would appear similar;

and, second, because it is commonly understood that—
on average—PACT and VHA ambulatory primary care

(the source of the COACH service population) are less

resource-intensive and expensive than HBPC (of which

REACH VA patients were a subgroup). One might with
reason conclude that HBPCs in which REACH VA is

based may already be providing needed service access,

whereas COACH’s Veterans may start from a lower

seemed to have lower costs overall than Veterans in

COACH. There may various reasons for this: REACH

VA’s cost outcomes were observed in an earlier period

(2007-9) than COACH’s outcomes (FY2010-15); fur-

ther, and REACH VA’s results were observed over a

larger number of sites than COACH, most of whose

results were observed in a single, relatively high-

service, high-cost site (Durham VA Medical Center).

Future research will have to examine and compare the

costs and benefits of different emerging approaches with

targeting and supporting these Veterans and their

caregivers.

Future Directions

Our findings suggest that COACH supported, educated,

and activated caregivers of Veterans with dementia and

related dependency needs. While the program reduced

long-term institutionalization, it appeared to open

access to a full range of VHA and Medicare services,

particularly VHA personal care services, but also hospi-

tal and emergency department use. The finding that

COACH’s enhancement of primary care services did

not reduce hospitalizations of Veterans living with

dementia but increased utilization of most service cate-

gories and costs was also registered in a trial of a sys-

tematic VHA primary-care intervention for chronically

ill Veterans (Weinberger et al., 1996). With specific ref-

erence to caregiver support, broadly increased access

and costs were also observed in a major national VHA

caregiver support program first targeted to post-9/11

Veterans (Shepherd-Banigan et al., 2018, van Houtven

et al., 2019). Caregiver support in the VHA has become

an important strategy to help high-needs Veterans of all

ages and conditions remain in their homes and commu-

nity. Additional work is needed to improve caregiver

assessments and information to better define and evalu-

ate core supports, and to improve targeting of noninsti-

tutional services in order to achieve longer-term, cost-

effective benefits for Veterans and their caregivers.

service-access baseline. Yet Veterans in REACH VA
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