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BACKGROUND: Dementia is a costly disease. People with
dementia, their families, and their friends are affected on
personal, emotional, and financial levels. Prior work has
shown that the “Partners in Dementia Care” (PDC) inter-
vention addresses unmet needs and improves psychoso-
cial outcomes and satisfaction with care.

OBJECTIVE: We examined whether PDC reduced direct
Veterans Health Administration (VHA) health care costs
compared with usual care.

DESIGN: This study was a cost analysis of the PDC inter-
vention in a 30-month trial involving five VHA medical
centers.

PARTICIPANTS: Study subjects were veterans (N=434)
50 years of age and older with dementia and their care-
givers at two intervention (N=269) and three comparison
sites (N=165).

INTERVENTIONS: PDC is a telephone-based care coordi-
nation and support service for veterans with dementia
and their caregivers, delivered through partnerships be-
tween VHA medical centers and local Alzheimer’s Associ-
ation chapters.

MAIN MEASURES: We tested for differences in total VHA
health care costs, including hospital, emergency depart-
ment, nursing home, outpatient, and pharmacy costs, as
well as program costs for intervention participants. Cova-
riates included caregiver reports of veterans’ cognitive
impairment, behavior problems, and personal care de-
pendencies. We used linear mixed model regression to
model change in log total cost post-baseline over a 1-
year follow-up period.

KEY RESULTS: Intervention participants showed higher
VHA costs than usual-care participants both before and
after the intervention but did not differ significantly re-
garding change in log costs from pre- to post-baseline
periods. Pre-baseline log cost (p<0.001), baseline cogni-
tive impairment (p<0.05), number of personal care
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dependencies (p<0.01), and VA service priority (p<0.01)
all predicted change in log total cost.

CONCLUSIONS: These analyses show that PDC meets
veterans’ needs without significantly increasing VHA
health care costs. PDC addresses the priority area of care
coordination in the National Plan to Address Alzheimer’s
Disease, offering a low-cost, structured, protocol-driven,
evidence-based method for effectively delivering care
coordination.
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INTRODUCTION

Dementia is a costly disease—people with dementia, their
families, and their friends are affected on personal, emotional,
and financial levels. In 2010, 36 million persons worldwide
had dementia, and this is projected to increase to 66 million by
2030." Most would agree that dementia interventions should
primarily focus on quality of life. Yet, with the annual cost of
caring for someone with dementia in North America estimated
at $56,000 for 2010, costs cannot be ignored.

Partners in Dementia Care (PDC) is a telephone-based care
coordination and support service intervention for veterans
with dementia and their family caregivers, delivered through
partnerships between Veterans Health Administration (VHA)
medical centers and local Alzheimer’s Association (AA) chap-
ters. It was designed to be a feasible and practical intervention
integrating health, community, and support services to address
the unmet care needs of patients and their caregivers across all
dementia stages. The Cleveland Alzheimer’s Managed Care
Demonstration and the Chronic Care Networks for Alz-
heimer’s Disease laid the groundwork for the current PDC
intervention.* ® PDC has been shown to lessen dementia-
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related needs and improve psychosocial outcomes for patients
and caregivers.*”’

Notwithstanding the demonstrated effectiveness of PDC in
reducing distress for both veterans with dementia and their
caregivers, providers such as the VHA cannot make policy
decisions on the basis of effectiveness alone. The literature on
cost savings of non-pharmacologic therapies, including those
focusing on organization of care, is relatively small and in-
conclusive.'®!! Past studies of interventions attempting to
better coordinate and manage dementia care have shown
mixed impacts on use of services.'” Fewer studies have fo-
cused on health care costs.

PDC was a S-year research investigation (2006-2011) that
tested the effectiveness of an innovative care coordination inter-
vention for veterans with dementia and their family caregivers.
Shared care coordination between a VHA and community-
partner agency was intended to enhance access to VHA and
non-VHA services and to improve the integration of medical
care and the network of community service organizations. The
objective of these analyses was to examine the impact of PDC on
direct care costs for veterans with dementia within the VHA
system in order to determine whether the VHA “broke even”
with respect to health care costs for participants in the PDC
intervention. In the context of a clinically successful program
such as PDC, we posited that findings that were either cost-
neutral or cost-reducing could be interpreted as ““cost successful”
for a health care system such as the VHA. For a complete
description of the PDC protocol, see Judge et al."

METHODS

Sample Design. As described elsewhere,'® participants were
recruited over 2.5 years from five different communities. Boston,
MA, and Houston, TX, served as PDC sites; and Providence, RI,
Beaumont, TX, and Oklahoma City, OK, served as control
(usual-care) sites. All are located in one of two selected Veterans
Integrated Service Networks (VISNs), which provide a unifying
administrative structure for all VHA services within a given
geographic region. Study sites were matched by VISN to ensure
uniformity in this overarching administrative structure. VISN 16,
which includes Houston, Oklahoma City, and Beaumont, was
chosen because it was the location of the study’s VHA principal
investigator. The other selected VISN (VISN 1), which includes
Boston and Providence, had an array of VHA and Alzheimer’s
Association services similar to VISN 16.

Recruitment for PDC included veterans with a new or pre-
existing dementia diagnosis (Table 1) and their caregivers.
Veteran eligibility criteria included receiving primary care
from the VHA, living outside an institutional setting, and
being 50+ years of age. Eligibility was not restricted based
on dementia severity or symptoms. Caregiver eligibility crite-
ria included being an unpaid family member or friend and
providing the most assistance with veterans’ personal care,

Table 1 ICD-9 Diagnosis Codes Used to Identify Veterans with

Dementia

ICD-9 Description

diagnostic

code

290.xx Pre-senile and senile dementia, vascular dementia

291.2 Alcohol-induced persistent dementia

292.82 Drug-induced persistent dementia

294.1x Dementia in conditions classified elsewhere with/
without behavioral disturbance

294.2x Dementia, unspecified, with/without behavioral
disturbance

294.8 Other persistent mental disorders due to conditions
classified elsewhere

331.0 Alzheimer’s disease

daily living tasks, and/or health-related decisions. Although
PDC targeted recruitment of veteran-caregiver dyads, veterans
with dementia could enroll without a caregiver.'> A total of
1,726 veterans were referred to the project and mailed IRB-
approved study information and consent forms. Signed con-
sent forms were received for 508 veterans and 486 caregivers.

Intervention. PDC was created to address major issues
reported by older adults with chronic illnesses and their
caregivers, including fragmentation and lack of coordination
between medical care and community services as well as
difficulties among families in accessing and monitoring the
quality of medical and non-medical services.®'> PDC assisted
families by 1) providing disease-related education and infor-
mation, 2) offering emotional support and coaching, 3) linking
families to medical and non-medical services and resources,
and 4) mobilizing and organizing the informal care network.
The intervention was implemented by a half-time VHA de-
mentia care coordinator (DCC) and a half-time AA care con-
sultant (CC). DCCs and CCs were bachelor’s or master’s
degree-prepared social workers or nurses. Each DCC/CC pair
worked together. With part-time administrative support, they
maintained a caseload of approximately 100 to 120 caregiving
dyads. VHA DCCs primarily focused on veterans’ medical
and non-medical needs and assisted families with effectively
using VHA resources; AA CCs primarily focused on the needs
of informal caregivers, such as care-related strain and access-
ing non-VHA resources.

The intervention consisted of 1) assessment of care needs
across medical and non-medical care issues that addressed 23
domains for veterans and 14 domains for caregivers; 2) devel-
opment of care goals that matched the priorities of veterans
and caregivers; 3) development of action steps, concrete be-
havioral tasks intended to help families move toward goal
achievement; and 4) ongoing monitoring of action steps on a
regular basis. Patients and caregivers in both the PDC and
usual care arms received printed materials about dementia.'®

VHA Data. VHA health service cost data were obtained from
the national data extract files of the VHA’s Decision Support
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System, or DSS. DSS costs reflect actual estimated costs to
VHA facilities as opposed to reimbursements from a payer
(e.g., Medicare). DSS costs are based on a relative value unit
methodology for allocating facility costs extracted from
payroll and general ledger accounts (http://www.herc.
research.va.gov/data/dss.asp). As such, they reflect regional
differences in costs. Cost data in this study included inpatient,
nursing home, outpatient, and pharmacy costs. Our final total
cost measure was the sum of component costs. Costs were
extracted for 1 year prior to and 1 year after each participant’s
baseline interview.

Our measure of overall health burden, the Charlson/Deyo
index, was calculated from pre-baseline utilization data. Each
veteran’s VHA priority for service score was also collected from
VHA administrative data. A veteran’s priority score, based on
his/her service and/or service-connected disability, determines
the extent of his/her health care coverage within the VHA
medical system. Priority scores range from 1-8b, with 1 being
the highest service priority. For this study, veterans were grouped
into three sets of priority levels (i.e., 1, 2—6, and 7a-8b), broadly
differentiating copayment levels and out-of-pocket maximums."'”

The intervention cost to deliver PDC (e.g., coordinator
salaries, benefits, equipment, supplies, training, software, li-
censing, supervision, and administrative overhead) was esti-
mated at $65 to $80 per month per dyad ($780 to $960 per
year), depending on the caseload for the care coordination
team. DCCs, CCs, and dyads averaged 24.6 contacts during
the 12-month study period (SD=15.4).

Patient Symptom and Background Data. Caregivers
completed a structured telephone interview at study baseline,
conducted by trained research staff. Three multi-item scales
represented caregiver reports of veterans’ symptoms at the
time of study enrollment: 1) cognitive impairment, 2) behavior
problems, and 3) personal care dependency.'®"”

In addition, five background or context characteristics were
collected to control for baseline differences. These included
patient and caregiver age, whether the caregiver was a spouse
versus other relative of the veteran, and whether the caregiver
was from a northeast or southwest study site. We also used the
number of days between the dementia diagnosis and date of
baseline interview as a covariate in our analyses.

Analysis. All analyses were conducted using SAS 9.2 (SAS
Institute, Inc., Cary, NC, USA). With the exceptions noted below,
participants were included in the analyses regardless of the extent
to which they participated in the intervention. We excluded
participants who died during the follow-up period, since their
cost data were aggregated over different periods compared with
participants who completed the 1-year follow-up.

Differences in the baseline characteristics of intervention- and
control-site participants were examined using Wilcoxon rank-
order tests for the continuous measures, and contingency table
analysis with a chi-square test statistic for categorical measures.

The distribution of our total cost measure was highly
skewed. Multiple approaches have been described in the liter-
ature for analyzing skewed cost data. Manning and Mullahy
provide an algorithm for choosing among some of the fre-
quently used alternatives based on a comparison of resid-
uals.”” Based on their algorithm, we modeled change in total
cost using a generalized linear mixed model regression with
change in log cost as a normally distributed dependent vari-
able. A small percentage of our participants had zero-dollar
costs post-baseline (<2 % of participants). These participants
were distributed between intervention and control sites and
were dropped from analyses. Our model included the
corresponding pre-intervention measure of log-transformed
total cost as a covariate. Consequently, our model was an
analysis of intervention- versus control-group differences in
adjusted pre- to post-intervention change.

Re-transforming estimated log costs can be problematic due
to potential unequal variability in model residuals
(heteroskedasticity) across the range of the predictors.”'**
We used a residual-based adjustment method to obtain unbi-
ased estimates of adjusted costs accounting for heteroskedas-
ticity in the log cost model residuals.”’

Finally, individuals were clustered within study sites. For
purposes of our models, the study site was treated as a random
variable, and sites were nested within their study arm (inter-
vention or control). We conducted a separate mixed-model
logistic regression analysis of risk of mortality between inter-
vention and control participants to determine whether there
were different mortality rates between study arms. We used
SAS PROC MIXED and PROC GLIMMIX for our analyses.

RESULTS

Sample Characteristics. During the 1-year follow-up period,
36 of 316 (11.4 %) intervention participants and 18 of 192
(9.4 %) control participants died. This difference was nonsig-
nificant, both unadjusted and adjusted for baseline character-
istics, indicating no difference in attrition due to death. The 54
study participants who died during follow-up were excluded
from our analysis. In addition, we excluded 12 veterans for
whom we did not have VHA service priority scores and nine
veterans who had no VHA health care costs during the post-
intervention period (one veteran was missing both). Our final
sample size was 434.

There were no differences in ages of participants between the
intervention and control (79.148.3 versus 80.3+6.3 years), al-
though the spouses of the intervention participants were younger
than those of the control participants (68.2+12.3 versus 71.3+
10.6; p < 0.01). The intervention participants were less likely to
have spouse caregivers (64.3 % versus 79.3 %; p< 0.001) and
more likely to have higher average pre-baseline Charlson-Deyo
index scores (2.6+2.4 versus 1.8+1.7; p<0.01).
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Table 2 Pre- and Post-Intervention Change in Total Health Care
Costs

Unadjusted change
(pre-intervention
through follow-up)

Adjusted change
(pre-intervention
through follow-up)

Control (n=165)
Intervention (n=269)
Difference in difference

$957 ($10,837)*
$3,235 ($24,242)
$2,278 ($20,221)

$2,540 ($4,771)
$3,546 ($11,616)
$1,006 ($9,607)

“Costs are shown as mean (SD)

There were no differences between intervention and
control participants at baseline in average number of
days between diagnosis and the baseline interview, num-
ber of activities of daily living (ADLs) they needed
assistance with, their behavior problems score, or their
level of cognitive impairment.

Cost. The unadjusted and adjusted total costs pre- and post-
baseline are shown in Table 2. As described above, our decision
to log-transform the costs was made using the methods described
by Manning and Mullahy.*® Adjusted costs were then estimated,
based on our model results, using the residual-based re-
transformation methods described by Baser.”' Notably, there
was no evidence of heteroskedasticity related to study arm.

Both the unadjusted and adjusted total costs were greater for
intervention participants than for controls; however, the magni-
tude of difference in the post-baseline costs was much smaller,
and statistically nonsignificant, for the adjusted total costs.

The results from our multivariable regression on post-
intervention log costs are shown in Table 3. Although PDC
participants showed higher costs before and after intervention,

Table 3 Predictors of Change in Log-Total Costs”

N=434
Parameter Estimate Standard
error
Intercept 4.01 0.75
Control -0.15 0.23
Intervention Ref .
Pre-baseline cost (log) —0.42 *xHP 0.05
Charlson/Deyo 0.03 0.02
Patient age —0.00 0.01
Caregiver age —-0.00 0.01
Spouse caregiver (No) —0.06 0.14
Spouse caregiver (Yes) Ref .
Days between diagnosis and intervention ~ 0.00 0.00
PDC region (South) 0.07 022
PDC region (North) Ref .
ADLs® 0.05%* 0.02
Behavioral problems 0.02 0.02
Cognitive impairment —0.03* 0.01
Priority group (1) 0.32 0.17
Priority group (2-6) 0.34%%* 0.10
Priority group (7,8) Ref

“We used generalized linear mixed model regression with change in log
cost as the dependent variable. Individuals were nested within the PDC
site, with site treated as a random variable and nested within the
intervention arm

bp<0.05 (%), p<0.01 (%), p<0.001 (***)

“ADLs activities of daily living

the change in transformed costs from pre- to post-baseline was
not statistically significant. The strongest predictor of change
in cost was the pre-baseline total cost.

The other significant predictors were the baseline level of
cognitive impairment, with greater impairment negatively as-
sociated with change in cost; the number of functional impair-
ments (ADLSs), with greater number of impairments positively
associated with change in cost; and VHA priority group, with
priority grouping 2—6 showing greater cost increases than
groups of veterans with lower priority (priority 7 and above).

The cost of PDC was estimated to range between $780 and
$960 per dyad over a 12-month period. The difference in change
in log-total cost between intervention and control conditions
remained statistically nonsignificant when intervention costs
were included in the total costs for the intervention participants.

DISCUSSION

Generally, reviews of dementia care research have found little
available evidence on the cost effectiveness of care management
or care organization interventions.''** This study examined the
impact of the PDC intervention on VHA health care costs. In our
study, the model-adjusted costs for veterans receiving the PDC
intervention were not significantly higher than those for the
veterans in the control arm, while, as we have documented
elsewhere, veterans and their caregivers receiving PDC showed
improvements in care outcomes.’

Similar to the results in our study, those reported by Duru
et al.,”* who examined the implementation of a social worker-
oriented intervention focused on problem and action plan
prioritization, identified improvements in care quality but no
differences in health care costs. Wray et al.*” noted an average
decrease in total costs of $2,768/patient over 6 months, with a
statistically significant reduction in costs for veterans in their
intervention group (Telehealth Education Program [TEP])
over the intervention period and immediately following the
intervention. However, the total cost decrease variable was not
maintained over the subsequent 6 months, possibly because
the TEP was not continued beyond the completion of the 10-
week program. The authors speculate that improvements re-
lated to the TEP program might have been maintained if
ongoing support had been provided for caregivers.

Studies of health care costs in case management and col-
laborative care interventions for depression are more numer-
ous. Encouragingly, costs for such interventions may be front-
loaded. A review by Gilbody et al.”° reported general findings
of improved care outcomes accompanied by increased health
care costs over the short term (6—12 months); however, these
increased short-term costs dissipated over a 28-month follow-
up.”’ Their findings are heartening in light of the similarity to
what we have seen with PDC; however, they suggest that it
may be important to track costs over longer periods than those
used in our study. Long and colleagues™® projected that the
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savings from a successful dementia caregiver intervention
could be substantial over the long term (15-year period), but
that it might take several years to begin accruing.

Limitations. A major limitation of this study was the lack of
randomization within sites. There were substantial site-related
differences in cost among PDC and control participants prior
to implementing the intervention, which suggests that some
differences in use are driven by differences in patient comor-
bidity levels or in the service structure across the individual
sites. We attempted to account for these site effects by using a
within-patient difference-in-difference approach, controlling
for comorbidities, and by incorporating site as a random effect
in our models. Further, we incorporated a measure of cost prior
to PDC implementation as a covariate to help adjust for
historical use by individual participants.

A second limitation was our lack of measures of non-VHA
health care use. Veterans are known to use both VHA and non-
VHA health care,” and it is possible that veterans with less
service priority may be more likely to seek care outside the
VHA system. We incorporated an indicator of veteran priority
levels to help control for the impact of service priority on change
in VHA cost. Wray et al.> concluded that Medicare use in their
study by veterans with dementia was minimal compared to VHA
use among the same group of veterans. However, without meas-
ures of non-VHA health care use, we cannot determine whether
PDC affected VHA care and non-VHA care access differentially.
Similarly, the VHA DSS indicators of health care costs reflect
resource utilization useful for management decision-making, and
while ideal for our purposes, they are derived in a different
manner from the reimbursement-based indicators frequently used
in analyses of non-VHA data (e.g., Medicare). Consequently, our
cost estimates may not translate directly to non-VHA health care
systems.

Third, the difference-in-difference effect we observed was very
small, <0.1 SD in the log scale, and approximately 0.1 SD for the
re-transformed adjusted change in costs (Table 2). Our study was
powered to detect small to moderate differences in change in cost,
on the order of those observed by Wray et al.”> Further work with
substantially larger samples could help to determine whether the
small cost differences we observed exist.

Finally, while the PDC study overall has documented
improvements in clinical outcomes for veterans’ caregivers,’
we did not assess health care use by caregivers. Consequently,
it is not clear whether PDC affected caregivers’ health care
use, or, if so, in which direction.

CONCLUSIONS

Our objective in these analyses was to determine whether the
VHA “broke even” with respect to health care costs for par-
ticipants in the PDC intervention. Our conclusion is that PDC
demonstrated significant improvements in psychosocial

outcomes, without substantially increasing costs, over a 1-
year follow-up period compared with usual care. Patients with
dementia and their family caregivers have high unmet medical
and psychosocial needs, which exacerbate the difficulties of
coordinating medical care and needed community, support,
and information services. PDC maintained near cost neutrality
while addressing many of these unmet needs and improving
satisfaction with care and psychosocial outcomes for patients
and their caregivers.'* This combination of findings suggests
that PDC is a promising model for care coordination, although
further work is needed to determine whether cost neutrality
can be maintained over the longer term.

Further, PDC addresses the priority area of care coordina-
tion in the recently enacted National Plan to Address Alz-
heimer’s Disease and closely matches the recently proposed
amendment to the Older Americans Act calling for care coor-
dination to link health care services and community service
networks for older adults and their caregivers. PDC offers
these national initiatives a structured, protocol-driven,
evidence-based method for effectively delivering care coordi-
nation for patients with dementia, and appears to do so while
controlling health care costs.
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