
Alzheimer’s & Dementia: Translational Research & Clinical Interventions 1 (2015) 13-22
Impact of the care coordination program “Partners in Dementia Care”
on veterans’ hospital admissions and emergency department visits
David M. Bassa,*, Katherine S. Judgea,b, Katie Maslowc, Nancy L. Wilsond,e, Robert O. Morganf,
Catherine A. McCarthya, Wendy J. Loomana, A. Lynn Snowg,h, Mark E. Kunikd,e,i

aBenjamin Rose Institute on Aging, Cleveland, OH, USA
bDepartment of Psychology, Cleveland State University, Cleveland, OH, USA

cInstitute of Medicine, Washington, DC, USA
dHouston VA Health Services Research & Development Center of Excellence, Houston, TX, USA

eBaylor College of Medicine, Houston, TX, USA
fThe University of Texas School of Public Health, Houston, TX, USA

gCenter for Mental Health and Aging and Department of Psychology, University of Alabama, Tuscaloosa, AL, USA
hTuscaloosa Veterans Affairs Medical Center, Tuscaloosa, AL, USA

iSouth Central Veterans Affairs Mental Illness Research, Education and Clinical Center, Houston, TX, USA
Abstract Introduction: “Partners in Dementia Care” (PDC) tested a care-coordination program based on part-
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nerships between Veterans Affairs (VA) medical centers and Alzheimer’s Association chapters. The
hypothesis posited PDC would reduce the likelihood and number of veterans’ hospital admissions
and emergency department (ED) visits, particularly for those with more cognitive impairment or
behavioral symptoms.
Methods: The sample included 328 veterans with dementia and their primary family or friend care-
givers from five matched sites (two randomly selected treatment sites). Data came from VA records;
supplemented by caregiver research interviews. Regression analyses using the likelihood and number
of hospital and ED visits as outcomes tested for overall treatment-comparison group differences and
statistical interactions with cognitive impairment and behavioral symptoms.
Results: Consistent with the hypothesis, three significant interactions showed treatment-group vet-
erans, with more cognitive impairment and behavioral symptoms, had fewer hospital admissions and
ED visits than comparison-group veterans. There were no differences in the likelihood of hospital or
ED use.
Discussion: PDC, a low-cost program for veterans and caregivers, was effective in reducing the num-
ber, but not the likelihood, of hospital admissions and ED visits. Reductions in service use were
greater when caregivers reported more difficulties with veterans’ symptoms, which in the absence
of PDC would place veterans at risk of being high-volume, high-cost service users.
Clinical Trial Registration: ClinicalTrials.gov: NCT00291161.
� 2015 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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1. Introduction

More than 300,000 veterans with diagnosed dementia
receive care from the Department of Veterans Affairs
(VA), the largest healthcare system in the US [1]. “Partners
in Dementia Care” (PDC) was one program being tested as a
imer’s Association. This is an open access article under the CC BY-NC-ND
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possible component of the VA’s system of support services
for veterans with dementia and their informal caregivers
[2,3]. PDC was designed to coordinate healthcare and
community services, which is a goal of the National Plan
to Address Alzheimer’s Disease [4] and other state and fed-
eral initiatives [5]. Care coordination was facilitated by a
formal partnership between a healthcare organization (e.g.,
VA) and community service organization (e.g., Alzheimer’s
Association Chapters). This partnership addresses a number
of limitations of dementia care by promoting: holistic, less
fragmented care for medical, and nonmedical needs of indi-
viduals with dementia and their caregivers [6]; increased
attention to informal caregivers as the lynchpin of long-
term care [7]; greater access to information and educational
resources [8]; and improved management of coexisting med-
ical conditions [9]. PDC was a version of the evidence-based
program, “BRI (Benjamin Rose Institute) Care Consulta-
tion,” which was developed through a series of studies led
by the Benjamin Rose Institute on Aging [10].

Previously published results showedPDC improved psycho-
social outcomes forbothveterans and their caregivers, including
depression, strain, and unmet needs [11,12]. The hypothesis
tested in this analysis posited PDC will reduce the likelihood
of veterans having any hospital admission or emergency
department (ED) visit during the 1-year study period, and will
decrease the number of hospital admissions and ED visits. Dif-
ferences in the likelihood and number of admissions and visits
were testedby comparingveterans inPDCwith amatched com-
parison group that received usual care (UC).

Examining the number of admissions and visits is related
to the growing interest in readmissions and return ED visits,
which can be avoided with quality postdischarge transitional
care [13]. Reducing readmissions and return visits is at the
core of attempts to lower healthcare costs, including finan-
cial penalties in reimbursement for hospitals with high
risk-standardized readmission rates [13,14].

Hospital andEDuse by individualswith dementia account
for a sizeable portion of the higher costs for dementia care
than for other chronic conditions [15]. Individuals with de-
mentia have hospitalization rates 1.5 to 3 times higher than
persons with other chronic conditions [15–18]. Excess
utilization often results from complications in coexisting
conditions caused by dementia; care management
problems; lack of care alternatives during crises; unmet
need for home and community services; insufficient family
support; and lack of care coordination [15,18–20].
Individuals with dementia also have more preventable
hospitalizations and ED visits [15,21], many of which are
due to poor postdischarge and transitional care [17].

Hospital and ED use have unintended negative conse-
quences for individuals with dementia, such as increased
delirium, aggression, falls, incontinence, confusion, func-
tional decline, and the use of feeding tubes and urinary cath-
eters [22–26]. Moreover, family members often identify a
hospital admission as a turning point, after which
preadmission levels of functioning are never regained
[27,28], and the likelihood of nursing home placement
increases [29].

The Stress Process Model [30,31] guided this research,
with hospital admissions and ED visits conceptualized as
“well-being outcomes” that are determined by: (1) primary
stressors, (2) support resources, and (3) background and
context characteristics. “Primary stressors” are perceived
difficulties with symptoms; symptoms perceived as causing
more difficulties have more negative effects on outcomes.
Cognitive and behavioral symptoms of dementia
represented primary stressors. “Support resources” are
coping mechanisms that can have direct benefits, regardless
of the severity of primary stressors; or conditional benefits
that are only realized when primary stressors are appraised
causing more difficulties [32,33]. In this research, PDC was
conceived as a support resource hypothesized to provide
direct and/or conditional reductions in hospital and ED
service use. “Background and context” are demographic
and social characteristics. For this analysis, these were
restricted to characteristics that significantly differed at
baseline betweenPDC-UCgroups, despite thematching sites
on key organizational characteristics. Background and
context also included baseline functional status as an indica-
tor of veterans’ general health. Functional status reflected the
cumulative effects of all veterans’ chronic health conditions,
which in this sample averaged over five.
2. Method

2.1. Design

Five study sites included: Boston, MA; Houston,
TX; Providence, RI; Oklahoma City, OK; and Beaumont,
TX. Northeast and southwest sites were in the same Veterans
Integrated Service Networks that provided a common over-
arching administrative structure. Additionally, matched VA
medical centers were similar in: size; inpatient, and outpa-
tient services; academic affiliations; research missions; and
medical residency programs. Matched Alzheimer’s Associ-
ation Chapters were similar in size and programs. The study
was approved by the Institutional Review Boards of the
Providence VA Medical Center, VA Boston Healthcare Sys-
tem, University of Oklahoma Health Sciences Center, and
Baylor College of Medicine, and is registered at
ClinicalTrials.gov (NCT00291161).

One of the matched sites from each region was randomly
selected to deliver PDC; the other provided UC. Boston was
the randomly selected PDC site in the Northeast; Providence
was its matched UC site. Houston was the randomly selected
PDC site in the Southwest; Oklahoma City and Beaumont
were matched UC sites. Matching, rather than within-site
randomization, was used to allow PDC implementation
throughout partnering organizations, without concerns about
diffusion to UC veterans.

The study included veterans and the unpaid primary fam-
ily or friend caregiver, who provided the most assistance

http://ClinicalTrials.gov
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with daily activities and health-related decisions. Veterans
and caregivers participated for 12 months. Intervention-site
participants received PDC and dementia educational mate-
rials; UC-site participants received the same dementia
educational materials. Other than access to PDC, there
were no restrictions on services study participants could
use from the VA, Alzheimer’s Association, or other commu-
nity organizations.

Study data came from three structured telephone inter-
views conducted at 6-month intervals with caregivers and
veterans’ VA medical records. The first caregiver interview
was at baseline, before distributing dementia educational
materials and implementing PDC at intervention sites.

2.2. Sample

Eligible veterans received primary healthcare from the
VA; resided outside a residential care facility at enrollment;
lived within a partnering Alzheimer’s Association Chapter’s
service area; were 60 and above; and had at least one
International Classification of Diseases, 9th Revision de-
mentia diagnostic code (290.41–43,291.2, 292.82, 294.1,
294.8, and 331.0) in the medical record. There were no
restrictions based on severity of dementia, other health
conditions, or availability of a caregiver. VA primary care
physicians confirmed veterans’ eligibility before recruit-
ment, which occurred from January 2007 to July 2009.

The recruitment and sampling processes for the PDC are
depicted in Fig. 1. A total of 1775 veterans were referred and
mailed Institutional Review Board-approved invitations;
508 veterans (28.6%) consented, of which 486 had a con-
senting caregiver. Nearly all veterans were men (97.5%)
and caregivers were women (94.9%; 75% were veterans’
wives). Most veterans (76.4%) completed at least high
school, with 24.8% having a college degree; 19.0% were
members of a minority group; and received their dementia
diagnosis 2.03 years (SD 5 1.97) before the study.

This analysis was based on 328 veterans with caregivers
who completed the full 12-month study and follow-up inter-
view. As shown in Fig. 1, a small number of veterans without
caregiverswere excluded (n5 22; 4.3%), because a number of
key measures (e.g., non-VA service use, cognitive and behav-
ioral symptoms) came from caregiver interviews. Other
excluded veterans did not complete the full 12-month study
and follow-up interviews due to: death (n 5 57, 11.2%),
inability to contact after repeated telephone and mail attempts
(n5 65, 12.8%), and refusal (n5 36, 7.1%).

Sample-size was based on: a one-tailed significance test;
a medium effect size of 0.12, 0.80 power, 0.05 alpha, 10 in-
dependent variables in a regression equation; and a squared
multiple correlation of 0.55. These assumptions meant a
minimum sample of 247 was required [34].

2.3. PDC care coordination program

A detailed description of PDC, its service delivery proto-
col, and conceptual foundation is available in previously pub-
lishedwork [35]. This section provides a brief overview. PDC
was a coaching model driven by the preferences of veterans
and caregivers. Coordinators offered guidance in finding so-
lutions to the concerns that were priorities of veterans and
caregivers. PDC had a standardized protocol, with a mini-
mum of one contact between coordinators and veteran/care-
giver dyads per month, with more frequent contacts as
needed. Two half-time care coordinators delivered PDC;
one from the VA medical center and one from the partnering
Alzheimer’s Association Chapter. The two coordinators
worked as a team, sharing the electronic Care Consultation
Information System. Coordinators had bachelor’s ormaster’s
degrees in social work, nursing, or other helping professions.

VA coordinators had primary responsibility for veterans’
medical-related concerns (e.g., medications, disease man-
agement, VA services and benefits); Alzheimer’s Associa-
tion coordinators had primary responsibility for caregivers’
nonmedical concerns (e.g., care-related strain, community
service use).

PDC was low-cost because it was delivered by telephone,
mail, and e-mail. Two partnering half-time coordinators
(1 full time equivalent) maintained caseloads of 100 to 125
families. Although economies of scale came from larger
caseloads and exact program costs depended on salaries
and benefits of care consultants, all expenses to deliver
PDC typically (i.e., salaries, benefits, equipment, supplies,
training, software, licensing, supervision, overhead) were
$60 to $80 per month per family. PDC’s main components
were: (1) initial assessment, (2) action plan, and (3) ongoing
monitoring and reassessment.

2.3.1. Initial assessment
Initial assessment was completed gradually during the

first 4 weeks. It was brief but broad, covering 23 domains
for veterans (e.g., coordinating and accessing VA services,
medication management, understanding the diagnosis) and
16 domains for caregivers (e.g., finding community services,
care-related strains, depression).

2.3.2. Action plan
The action plan was the core of PDC. It included simple

behavioral tasks called action steps. If accomplished, action
steps moved veterans and caregivers toward solutions to
their concerns. Action steps should be easy to complete
and include, for example, calling an organization to enquire
about the availability of a service, making a list of questions
to ask the doctor, reading an educational resource provided
by care coordinators, or contacting another family member
or friend to ask whether he or she is willing to do a care-
giving task.

With coaching and support from care coordinators, vet-
erans and caregivers determined the content of action
steps, identified the person who will be responsible for
completion, and specified the projected completion dates.
New action steps were continuously added and built on
prior action steps. Multiple action steps, spread over a
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period of weeks or months, often were needed to find
solutions to specific problems. Copies of action plans
were mailed to veterans and caregivers and summarized
in the larger medical record.

On average, each veteran and his/her caregiver had over
seven action steps. The most common pertained to access-
ing and coordinating services. However, action steps
address any type of care-related issue. The percentage of
veterans and caregivers with the most common action-
step content areas included: 78% accessing and/or coordi-
nating VA services or benefits; 76% accessing services
from other community organizations; 59% accessing Alz-
heimer’s Association services; 57% getting family and
friends to work together more effectively; 40% managing
symptoms of dementia or other coexisting medical condi-
tions at home; 33% communicating effectively with
healthcare providers; and 29% making the home
environment safe.

2.3.3. Ongoing monitoring and reassessment
Coordinators became a trusted and knowledgeable

resource person with whom an ongoing relationship was
maintained. Facilitators of this relationship were: a minimum
of at least one monthly call, multiple reassessments of veteran
and caregiver domains, ongoing addition of new action steps,
and checking the disposition of pending action steps.

2.4. Measures
2.4.1. Service use outcomes
Data on hospital and ED use (including urgent care)

from, or paid for by, the VAwere obtained from the VA Na-
tional Patient Care Database maintained at the Austin
Automation Center. Utilization records were extracted
electronically for 1-year post each participant’s baseline
interview. Data on non-VA hospital and ED use (including
urgent care) came from the structured caregiver research in-
terviews. Caregivers were given dates of their baseline and
6-month interviews to use as reference points when report-
ing service use between months 1 to 6 and 7 to 12.
Combining VA and non-VA service use was necessary to
get a full picture of utilization because most veterans do
not exclusively use the VA [36]. Prior studies show a high
correspondence between extracted record data and inter-
view data for hospital and ED use, when interview data
are based on a recall period that is no more than
6 months [37,38].
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Two dichotomous and two continuous outcome measures
were created to represent utilization during 12 months after
the baseline. Dichotomous measures represented whether
veterans had any hospital admissions and any ED visits;
continuous measures represented the number of hospital ad-
missions and ED visits by veterans with at least one admis-
sion/visit.

2.4.2. Symptoms of dementia as primary stressors
Multi-item scales represented difficulties with veterans’

cognitive and behavioral symptoms at baseline and
6-month post baseline. Data to construct these two measures
came from caregiver responses to a previously published
22-item instrument [39,40]. Factor analyses confirmed the
independence and structural validity of two scales, with
individual-item loadings between 0.43 and 0.81 on their
respective factors and low cross-loadings [8,9].

Cognitive symptoms were the sum of seven items, scored
from (0) to (2) (“no,” “some,” or “a great deal” of difficulty),
that asked caregivers about the amount of difficulty veterans
had with: tracking current events; knowing the day of the
week; repeating things; paying attention; and remembering
addresses, people, and appointments. It had good reliability
as represented by a Cronbach’s alpha of 0.82. Behavioral
symptoms represented one part of the broad category of
neuropsychiatric symptoms that can be particularly stressful
for caregivers. It was the sumof four items, scored from (0) to
(3) (“none of the time” to “most or all the time”), that asked
about the frequency of veterans: complaining or criticizing,
interfering with family members, yelling or swearing, and
being agitated. It had a Cronbach’s alpha of 0.79.

2.4.3. Background and context
Measures of background and context controlled for sig-

nificant PDC-UC baseline differences and included: whether
caregivers were veterans’ spouses, caregiver age, and
whether veterans were at Northeast or Southwest study sites.
Number of personal care dependencies was a six-item scale,
based on caregiver reports, that measured veterans’ func-
tional status [41]. Each item was scored from (0) to (2)
(“no difficulty” to “a great deal of difficulty”) and asked
about the amount of difficulty veterans had with: bathing,
dressing, grooming, toileting, eating, and mobility inside
the home. It had a Cronbach’s alpha of 0.87.
Table 1

Descriptive statistics for veteran hospital admissions and ED visits for PDC and U

Service use during 12-month study period

Total

% or mean SD

Any hospital admissions (n 5 328) 35.0% 0.48

Number hospital admissions (veterans with

one or more admissions; n 5 118)

1.79 1.29

Any ED visits (n 5 328) 55.2% 0.50

Number ED visits (veterans with one or more

visits; n 5 175)

2.46 1.78

Abbreviations: ED, emergency department; PDC, Partners in Dementia Care; U
2.5. Analytic strategy

Logistic regression was used with dichotomous-dependent
variables representing the likelihood of hospital and ED use;
ordinary least-squares regression was used with continuous
dependent variables representing the number of hospital ad-
missions andEDvisits. Logistic regression equations included
the full sample (n 5 328) and tested for differences between
veterans who did and did not use each service type. Ordinary
least-squares regression equations includedonly veteranswith
at least one service use episode and focused on differences in
the total number of admissions and visits, as distinct from the
user versus nonuser comparison.

All regression equations included variables: distinguish-
ing PDC-UC groups (1 5 PDC/0 5 UC); baseline and
6-month cognitive and behavioral symptoms; the four back-
ground and context characteristics; and four interaction or
product terms to test for conditional effects. Interaction
terms were constructed by multiplying the PDC-UC group
variable by baseline and 6-month cognitive and behavioral
symptoms [42]. Only statistically significant interaction
terms were maintained in final equations. Analyses were
conducted using IBM SPSS Statistics, Version 21.

Results consistent with the hypothesis were indicated by
significant negative regression coefficients for the PDC-UC
group variable and four interaction terms. When there were
no significant interaction terms (i.e., no conditional effects),
the coefficient for PDC-UCvariable reflected the average dif-
ference in outcomes between groups, controlling for cogni-
tive and behavioral symptoms (i.e., direct effect of PDC).
When there was a significant interaction term, it meant an
outcome differed for the PDC and UC groups, depending
on the level of difficulties with cognitive and/or behavioral
symptoms (i.e., conditional effect of PDC) (see [42] for detail
on interpreting interaction terms). All significant interaction
terms in regressions will be illustrated by dividing the sample
into veteranswith high and low levels of themodifying symp-
tom and showing simple percent-differences in hospital and
ED use between PDC and UC groups.
3. Results

Table 1 describes the four service outcomes. Just over
one-third (35.0%) of veterans had at least one hospital
C groups

PDC group UC group

% or mean SD % or mean SD

38.0% 0.49 29.9% 0.46

1.80 1.22 1.77 1.46

54.0% 0.50 57.3% 0.50

2.38 1.69 2.58 1.52

C, usual care; SD, standard deviation.



Table 2

Descriptive statistics for independent variables used in the analysis of veteran hospital admissions and ED visits

Total (n 5 328)

PDC group

(n 5 206)

UC group

(n 5 122)

Difference PDC-UC

groups

% or mean SD % or mean SD % or mean SD P

Dementia symptoms

Baseline cognitive symptoms (0–14, low

to high)

6.77 3.73 6.77 3.78 6.77 3.65 1.00

6-month cognitive symptoms (0–14, low

to high)

6.83 3.65 6.93 3.61 6.64 3.74 .50

Baseline behavioral symptoms (0–12, low

to high)

2.66 2.61 2.60 2.56 2.49 2.32 .58

6-month behavioral symptoms (0–12, low

to high)

2.59 2.42 2.66 2.49 2.77 2.70 .55

Covariates

Baseline personal care dependencies

(0–12, low to high)

2.77 3.23 2.76 0.69 2.80 3.39 .93

Spouse caregiver 75.0% 0.43 68.9% 0.46 85.2% 0.36 .02

Northeast region 47.8% 0.50 42.2% 0.50 57.4% 0.50 .001

Caregiver age 69.76 11.94 68.57 12.64 71.77 10.39 .01

Abbreviations: ED, emergency department; PDC, Partners in Dementia Care; UC, usual care; SD, standard deviation.
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admission, with a mean of 1.79 admissions among those
with at least one. Over half had at least one ED visit
(55.2%), with a mean of 2.46 among veterans with at least
one. Although Table 1 presents figures separately for PDC
and UC groups, differences between groups were formally
tested and discussed later based on regression analyses.

Table 2 describes symptoms and covariates. Means
showed cognitive symptoms were more common than
behavioral symptoms due, in part, to a sizeable portion of
veterans with no behavioral symptoms (22.2% at baseline;
22.0% at 6 months).
Table 3

Multiple regression equations for hospital admissions for PDC and UC groups

Any hospital admissions (n 5 328)*

Logistic

regression coefficients

Odds

ratio

Predictive factors

PDC-UC group 0.45 1.57

Intervention ! baseline cognitive

symptoms

– –

Intervention ! 6-month cognitive

symptoms

– –

Intervention ! baseline behavioral

symptoms

– –

Dementia symptoms

Baseline cognitive symptoms 0.003 1.00

6-month cognitive symptoms 20.08 0.92

Baseline behavioral symptoms 20.02 0.98

6 month behavioral symptoms 0.10 1.11

Covariates

Baseline personal care dependencies 0.14 1.15

Spouse caregiver 20.38 0.68

Northeast region 0.23 1.26

Caregiver age 0.02 1.02

Overall explained variance 0.01 0.11

Abbreviations: ED, emergency department; PDC, Partners in Dementia Care; U

*Eleven cases were excluded from this analysis due to missing information on
Table 3 summarizes regression equations for hospital
admissions. The first equation is for the likelihood of
any admission. The only significant (P � .05) predictor
was the number of personal care dependencies
(b 5 0.14; P 5 .001); veterans with more personal care
dependencies were more likely to have a hospital admis-
sion. There were no direct or conditional effects of PDC,
and the overall equation was not significant (P 5 .11).
The second equation was for the number of hospital
admissions, which included 118 veterans who had at least
one admission. There were three significant interaction
Number hospital admissions (n 5 118)

P

Unstandardized

regression coefficients

Standardized

regression coefficients P

.09 0.50 0.18 .38

– 0.32 1.10 .004

– 20.29 20.98 .01

– 20.26 20.49 .01

.96 20.20 20.60 .02

.14 0.22 0.64 .01

.78 0.22 0.43 .02

.12 20.05 20.09 .48

.001 0.07 0.19 .05

.33 20.21 20.07 .60

.35 0.05 0.02 .83

.11 0.01 0.08 .54

.11 – 0.12 .01

C, usual care.

one or more variables.



Table 4

Multiple regression equations for ED visits for PDC and UC groups

Any ED visit (n 5 328)* Number ED visits (n 5 175)

Logistic

regression coefficients Odds ratio P

Unstandardized

regression coefficients

Standardized

regression coefficients P

Intervention and interactions

Intervention Group 0.04 1.04 .88 0.60 0.16 .15

Intervention ! 6-month behavioral

symptoms

– – – 20.27 20.35 .02

Dementia symptoms

Baseline cognitive symptoms 0.01 0.95 .90 0.05 0.10 .46

6-month cognitive symptoms 20.004 1.00 .94 20.08 20.16 .27

Baseline behavioral symptoms 0.01 1.01 .90 20.03 20.04 .68

6-month behavioral symptoms 20.01 1.00 .94 0.36 0.47 .001

Covariates

Baseline personal care dependencies 0.13 1.14 .003 0.08 0.14 .08

Spouse caregiver 0.52 1.69 .17 20.21 20.05 .63

Northeast region 0.88 2.41 .00 0.46 0.13 .10

Caregiver age 20.02 0.98 .23 0.02 0.14 .16

Overall explained variance 0.09 – .01 – 0.12 .01

Abbreviations: ED, emergency department; PDC, Partners in Dementia Care; UC, usual care.

*Twelve cases were excluded from this analysis due to missing information on one or more variables.

Table 5

Illustration of statistically significant PDC-UC group differences for

number of hospital admissions and ED visits

Hospital readmissions

Mean

number

admissions

Mean

difference

admissions

Percent

difference

admissions

High baseline cognitive symptoms

UC group 1.5

PDC group 1.9 10.4 126.7%

High baseline behavioral symptoms

UC group 2.5

PDC group 1.7 20.8 232.0%

High 6-month cognitive symptoms

UC group 2.6

PDC group 1.9 20.7 226.9%

Return emergency dept. visits Mean

number

ED visits

Mean

difference

ED visits

Percent

difference

ED visits

High 6-month behavioral symptoms

UC group 3.5

PDC group 2.5 21.0 228.6%

Abbreviations: PDC, Partners in Dementia Care; UC, usual care; ED,

emergency department.
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terms in this equation. “PDC-UC group ! baseline cogni-
tive impairment” had a significant positive coefficient
(b 5 0.32; P 5 .004). The positive direction meant it
was opposite the hypothesis; PDC veterans who had
more difficulties with cognitive symptoms at baseline
had more hospital admissions. The two other significant
interaction terms were negative and consistent with the
hypothesis; “PDC-UC group ! 6-month cognitive impair-
ment” and “PDC-UC group ! baseline behavioral symp-
toms” (20.29; P 5 .01 and 20.26; P 5 .01, respectively).
PDC veterans who had more difficulties with cognitive
symptoms at 6 months, and those who had more diffi-
culties with behavioral symptoms at baseline, had fewer
admissions. The overall equation was significant account-
ing for 12% of the variance (P 5 .01).

Table 4 summarizes regression equations for ED visits.
The first equation was for any ED visits, where there were
no significant direct or conditional effects of PDC. The sec-
ond equationwas for the number of EDvisits, which included
175 veteranswith at least onevisit. This equation had one sig-
nificant interaction term; “PDC-UC group ! 6-month
behavioral symptoms” (b 5 20.27; P 5 .02). Consistent
with the hypotheses, PDC veterans who hadmore difficulties
with behavioral symptoms at 6 months had fewer ED visits.
The overall equation also was significant (P5 .01), explain-
ing approximately 12% of the variance.

Table 5 offers an easy-to-interpret illustration of the four
significant conditional PDC-UC group differences indicated
by interaction terms in regression equations. Column 1 gives
the average number of hospital admissions and ED visits,
among veterans who had more difficulties with cognitive
and/or behavioral symptoms; columns 2 and 3 give the
mean difference and percent difference between groups,
respectively.
As noted in regression results, the first significant con-
ditional effect was opposite the hypothesis. This is illus-
trated in Table 5 by the PDC group having 26.7% more
hospital admissions than the UC group. This contrasted
to the other three significant conditional effects, where
the PDC group had fewer admissions or ED visits. Specif-
ically, for those with high baseline behavioral symptoms,
there were 32.0% fewer admissions in the PDC group;
for those with more difficulties with cognitive symptoms
at 6 months, there were 26.9% fewer admissions in the
PDC group; and for those with more behavioral symptoms
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at 6 months, there were 28.6% fewer ED visits in the
PDC group.
4. Discussion

Individuals with dementia have higher rates of hospital
and ED use and experience more unintended negative conse-
quences from utilization episodes, including nursing home
placement, falls, and medical complications [15,18,22–26].
Excess use of hospital and ED services account for a
substantial portion of the higher total cost of dementia care
[15] and is stressful for caregivers, especially when individ-
uals with dementia need continuous supervision and/or have
behavioral symptoms [43].

This investigation showed PDC was effective in
decreasing the number of hospital admissions and ED visits,
but had no effect on the likelihood of an initial admission and
visit. Decreases pertained to situations where caregivers re-
ported more difficulties with cognitive symptoms after 6
months in PDC, and more behavioral symptoms at both
enrollment and after 6 months.

The effectiveness of PDC for decreasing number of hos-
pital admissions and ED visits was conditional to situations
where caregivers reported more difficulties with veterans’
symptoms of dementia. This finding was noteworthy
because veterans with more symptom difficulties are predis-
posed to being high-volume, high-cost service users, who
economically strain the healthcare system [44]. This finding
also was consistent with published results for PDC’s impact
on psychosocial outcomes (e.g., care-related strains), sug-
gesting that across all types of outcomes, PDC was most
beneficial for vulnerable veterans and caregivers with
more problematic symptoms [11,12].

Having more difficulties with symptoms may motivate
veterans and caregivers to accept assistance from care coor-
dinators and elevate their readiness to complete tasks in the
Action Plan [45]. Difficulties with symptoms also may pro-
vide care coordinators with a clear problem to target for
improvement, which if successful, could further veterans’
and caregivers’ commitment to the program.

Although three of the four significant results suggested
PDC decreased service use, one indicated the opposite.
When caregivers reported more difficulties with baseline
cognitive symptoms, veterans in PDC had more, rather
than less, hospital admissions. One possible explanation for
this finding is that families who had more difficulties with
cognitive symptoms at enrollment may have been receiving
less than optimal care before PDC. After enrollment, care
coordinators may have attempted to improve the quality
of care by aggressively mobilizing VA and community
resources, including the increased use of hospital services.

There were two notable study limitations. First, matched
sites, rather than within-site randomization, made it less
certain that PDC and UC groups were equivalent at baseline;
although statistically significant baseline differences were
controlled. However, the use of matched sites had the advan-
tage of assuring UC subjects were not exposed to the inter-
vention, when using sustainable procedures at PDC sites
for the recruitment and integration of PDC within existing
services. The second limitation pertained to service-use
data and included a focus on a relatively short 1-year win-
dow, and the use of caregiver reports for non-VA hospital
and ED use that may have been less accurate than medical
record data.

The impact on number of, rather than initial, admissions
and visits suggested PDC was particularly helpful in pre-
venting subsequent readmissions and return ED visits after
veterans were discharged from a prior admission or visit.
This finding is of particular interest, as the period after
discharge often is characterized by more acute problems,
the need to adjust to changes in symptoms or care, and
high rates of preventable readmissions and return visits
[46,47]. Additionally, the finding has noteworthy clinical
and practice implications that align with a key goal of the
Patient Protection and Affordability Act, to reduce
avoidable hospital readmissions and return ED visits by
promoting the development of “care transition programs.”
The benefits of PDC indicated by these results may reflect
similarities in its functions to care transition programs
[48,49], such as encouraging follow-up appointments with
primary and specialty healthcare providers; facilitating the
use of community services and resources; and providing in-
formation about medications, treatments, and care tasks
at home.

However, PDC has several advantages over most care
transition programs by its broader, more holistic focus that
includes: giving equal attention to psychosocial and utiliza-
tion outcomes; establishing a longer-term relationship with
patients and families; providing more comprehensive care-
giver support; and linking healthcare and community ser-
vices to address both medical and nonmedical needs [35].
Postdischarge action steps also commonly focused on pre-
venting future hospital admissions and ED visits by adjust-
ing the involvement of informal helpers and preparing
caregivers to deal with emergencies and unexpected prob-
lems. Additionally, PDC was designed explicitly for demen-
tia; a condition originally excluded frommost care transition
programs [47,50].

This investigation suggests PDC can reduce the excess
use of hospitals and EDs, and corresponding healthcare
costs, for an important segment of individuals with demen-
tia. A next step will be to test whether PDC is feasible to
implement and can achieve similar outcomes, when deliv-
ered on a larger scale outside a research study. This will
require more information on practical issues related to im-
plementation costs and financing options, marketing strate-
gies, willingness of families to use the program, and the
ability to integrate PDC with existing services. Many of
these translational issues are being examined in a replication
study of PDC being conducted in Ohio, with the support by
Administration for Community Living (grant 90DS0001),
Ohio Department of Aging, Benjamin Rose Institute on
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Aging, Louis Stokes Cleveland VA Medical Center, the
Western Reserve Area Agency on Aging, and the Greater
East Ohio Area Alzheimer’s Association Chapter.
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RESEARCH IN CONTEXT

1. Systematic review: “Partners in Dementia” (PDC), a
version of the evidence-based BRI (Benjamin
Research Institute) Care Consultation, is based on
partnerships between healthcare and community-
service organizations. It was intended to: reduce
fragmentation, coordinate medical and nonmedical
services, decrease the excess use of costly hospital
and emergency department (ED) services, and sup-
port caregivers.

2. Interpretation: PDC improved psychosocial out-
comes for veterans and caregivers. This study
showed PDC also reduced excess hospital and ED
use in terms of the number of admissions and ED
visits for high-risk veterans, who had more cogni-
tive impairment and behavioral symptoms. PDCmay
be an effective, longer-term care-transition program
for decreasing readmissions and return ED visits.

3. Future directions: Feasibility studies are needed to
determine if PDC can be cost-effective and sus-
tained on a larger scale and outside the VA. Improved
methods need to be developed and tested for: sharing
confidential patient information across partnering
organizations, hiring and training staff, and inter-
facing PDC and other services.
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