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Objective. To investigate effects of a novel dementia care coordination program on
health services utilization.
Data Sources/Study Setting. A total of 303 community-dwelling adults aged ≥70
with a cognitive disorder in Baltimore, Maryland (2008–2011).
Study Design. Single-blind RCT evaluating efficacy of an 18-month care coordina-
tion intervention delivered through community-based nonclinical care coordinators,
supported by an interdisciplinary clinical team.
Data Collection/Extraction Methods. Study partners reported acute care/inpa-
tient, outpatient, and home- and community-based service utilization at baseline, 9,
and 18 months.
Principal Findings. From baseline to 18 months, there were no significant group dif-
ferences in acute care/inpatient or total outpatient services use, although intervention
participants had significantly increased outpatient dementia/mental health visits from
9 to 18 months (p = .04) relative to controls. Home and community-based support ser-
vice use significantly increased from baseline to 18 months in the intervention com-
pared to control (p = .005).
Conclusions. While this dementia care coordination program did not impact acute
care/inpatient services utilization, it increased use of dementia-related outpatient medi-
cal care and nonmedical supportive community services, a combination that may have
helped participants remain at home longer. Future care model modifications that
emphasize delirium, falls prevention, and behavior management may be needed to
influence inpatient service use.
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The care of over 5 million Americans living with dementia represents a grow-
ing challenge to the health care system (Bynum 2014; Alzheimer’s Association
2015). The estimated formal and informal care costs of dementia range from
$175 to $215 billion in the United States (Hurd et al. 2013). The cost of demen-
tia care, already higher than heart disease and cancer (Kelley et al. 2015), will
increase as dementia prevalence increases (Hebert et al. 2013). Health service
utilization accounts for an important segment of formal care cost, with high
rates of hospitalization, nursing home stays, long-term care placement, emer-
gency department (ED) visits, and outpatient care (Bynum et al. 2004; Zhao
et al. 2008; Phelan et al. 2012; Feng et al. 2014). Despite growing costs, quality
of care for people with dementia is generally poor (Chodosh et al. 2007; Oden-
heimer et al. 2014), and people with dementia are at high risk of adverse events
during the course of acute medical care (McCloskey 2004; Mecocci et al.
2005; Pedone et al. 2005; Inouye 2006). Dementia remains a particularly chal-
lenging condition for clinicians working in a fragmented health care system
(Boustani, Sachs, and Callahan 2007; Hinton et al. 2007; Harris et al. 2009).

To tackle these issues, the National Plan to Address Alzheimer’s Disease
seeks to explore the effectiveness of new models of care for people with
dementia with the goal of enhancing care quality and efficiency (US Depart-
ment of Health and Human Services 2015). However, home- and community-
based services (HCBS) that support primary care providers, improve quality
of care, and reduce caregiver burden are underused (Weber, Pirraglia, and
Kunik 2011), and Medicare Advantage and Accountable Care Organizations
(ACOs) are not currently incentivized to manage care beyond an individual’s
medical needs. The integration of medical and long-term services and sup-
ports through Medicaid managed care programs is showing positive results
for reducing hospital stays and emergency department visits among high-need
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dual-eligible populations (Anderson, Feng, and Long 2016). As a result, pri-
vate managed care plans may be inclined to expand coverage of services to
include some home- and community-based services for high-need populations
like people with dementia.

Dementia care management is a promising approach for improving
quality of care and linking people with dementia to appropriate medical and
community services that could be incorporated through alternative payment
models, like ACOs, with a broader accountability for medical and long-term
services and supports (Davis et al. 2015; Davis, Willink, and Schoen 2016).
Care management may help alleviate fragmentation of medical care and ser-
vices, bridge resources, and, potentially, reduce cost of formal care for people
with dementia by delaying costly nursing home placement (Callahan et al.
2006; Vickrey et al. 2006; Samus et al. 2014).

Existing studies of dementia care management interventions largely
focus on long-term care placement as the primary resource utilization out-
come. Evaluation of the effect of such programs on other forms of health ser-
vices, such as hospitalization, is more limited (Hickam et al. 2013; Tam-Tham
et al. 2013; Reilly et al. 2015). The few studies that have examined hospitaliza-
tion or ED use demonstrate mixed results (Clark et al. 2004; Callahan et al.
2006; Duru et al. 2009), while pooled analysis shows no difference between
intervention and usual care (Tam-Tham et al. 2013; Reilly et al. 2015). HCBS
use remained similar or increased in the studies that examined their use (New-
comer et al. 1999; Chu et al. 2000; Lam et al. 2010). A recent review con-
cluded that there is not yet a robust evidence base to determine whether
dementia care management meets the health care needs of this population, pri-
marily because high-quality trials are lacking (e.g., few randomized controlled
trials, with heterogeneous interventions and outcomes, and small sample sizes).
The majority of studies were also conducted outside the United States, and dif-
ferences in health care delivery and culture may impact effectiveness (Reilly et
al. 2015). Despite a lack of empirical data, current economic pressures and the
impact of health care reform pushing value-based care are creating an environ-
ment where care management programs are emerging through recent health
care reforms and alternative payment models, including patient-centered med-
ical homes and ACOs (Longworth 2011). Thus, this study is timely and impor-
tant as major decisions are being made swiftly regarding health care delivery
for dementia.

In a randomized controlled trial, a team of nonclinical community work-
ers, linked to an interdisciplinary team of mental health clinicians, provided a
dementia care coordination program (Maximizing Independence [MIND] at
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Home) through community-based agencies to a heterogeneous dementia pop-
ulation living at home over 18 months. The primary goals of the intervention
were to delay transition from the home and reduce unmet care needs; sec-
ondary goals included improving quality of life, neuropsychiatric symptoms,
and depression. We previously reported that the intervention significantly
reduced unmet safety and legal dementia care needs, decreased the percent-
age of persons transitioning out of their homes, delayed time to leaving the
home, and improved participant quality of life (Samus et al. 2014). The objec-
tive of this study was to determine the effect of MIND at Home on the use of a
range of health and supportive services.We hypothesized that persons receiving
the intervention would have reductions in use of acute care or inpatient medical
services and increases in use of outpatient andHCBSs relative to persons receiv-
ing augmented usual care over the 18-month period. Table 1 provides details
on the care needs assessed in MIND at Home, examples of care strategies, and
hypothesized effects of care strategies on health service use. Effects on outpa-
tient and HCBSs were more likely to be direct, resulting from referrals, while
effects on acute care/inpatient medical service use were hypothesized to be
mediated by other factors, such as reduced hospitalization due to addressing
polypharmacy, neuropsychiatric symptoms, fall risk, or caregiver burden.

METHODS

Study Population

The process of recruitment and randomization has previously been described
in detail (Samus et al. 2014; Tanner et al. 2015). Community-dwelling adults
were recruited from July 2008 to May 2010 in Baltimore, Maryland. Eligible
participants were age ≥70, English-speaking, community-residing in north-
west Baltimore (28 postal codes), had a reliable study partner, met Diagnostic
and Statistical Manual, Fourth Edition, Text Revision criteria for dementia or
Cognitive Disorder Not Otherwise Specified (American Psychiatric Associa-
tion 2000), and had one or more unmet care needs on the Johns Hopkins
Dementia Care Needs Assessment ( JHDCNA; Black et al. 2008). Individuals
in crisis, with signs of abuse, neglect, or danger to self or others, were
excluded. A cohort of 303 older adults (265 with dementia, 38 with mild cog-
nitive impairment) was randomized to intervention or augmented usual care.
Randomization was stratified by whether the participant lived with a care-
giver. Oral consent was obtained from participants during an initial telephone
screen, and written consent was obtained from participants and study partners
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at the in-home assessment. Participant capacity to consent for participation in
research was assessed using a structured interview with questions to assess
understanding of the study. For participants too impaired to provide consent,
proxy consent was obtained from a legally authorized representative using the
Maryland Health Care Decisions Act as a guide, and assent was obtained from
the participant. The study was reviewed and overseen by a Johns Hopkins
Medicine Institutional Review Board.

Intervention

A total of 193 participants were randomized to augmented usual care (control)
with 110 randomized to care coordination (intervention). The Johns Hopkins
Dementia Care Needs Assessment ( JHDCNA) was administered to all partic-
ipants and their caregivers, including control, during a home visit at baseline.
Control participants, their study partners, and primary care physicians (PCP)
received written results of the JHDCNA, including recommendations for
each unmet need and a brief resource guide. Intervention participants, study
partners, and PCPs received written JHDCNA results followed by up to
18 months of care coordination for participants through an interdisciplinary
team of nonclinical memory care coordinators linked to a registered nurse
and a geriatric psychiatrist. The care coordination protocol included individu-
alized care planning based on unmet needs and patient/family priorities,
dementia education and skill-building, referrals and linkages to services, infor-
mal counseling, and care monitoring. Table 1 displays the 19 domains of care
needs assessed in the 86-item JHDCNA and examples of care strategies rec-
ommended to address unmet needs. After randomization, coordinators con-
ducted an in-home visit with the participant and study partner to review and
prioritize needs and develop a care plan. The plan was implemented by study
partners and/or participants with guidance from the coordinator. A menu of
care strategies was available for each unmet need and consisted of linkage to
resources/services, caregiver education and skill-building, and informal coun-
seling and problem-solving. While intervention intensity and contact fre-
quency varied by individual needs and circumstances, the protocol
prespecified two in-home visits (at baseline and 18 months) and at least one
monthly contact (e.g., phone, in-person). Coordinators were available to fami-
lies without time restrictions. On average, coordinators made two contacts per
month to participants/families (mean 1.8, standard deviation 24.1; Samus
et al. 2014). In recognition of potentially changing needs and priorities, needs
were re-evaluated over time and the care plan and strategies adjusted as
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appropriate. When indicated, coordinators took direct roles to ensure imple-
mentation of recommended strategies (e.g., attending outpatient appoint-
ments, assisting with program applications). The three coordinators,
employees of two community-based social service agencies, did not have prior
formal training in geriatric case management or dementia care. They were
trained in dementia care management over 4 weeks and met with the inter-
vention team weekly for case discussion and continuous case-based training,
clinical oversight, and protocol adherence.

Outcome Measures

A research team masked to intervention assignment assessed service utiliza-
tion through in-person, self-report interviews administered to the study part-
ner at baseline, 9 months, and 18 months. Three categories of services were
considered as follows: (1) acute care/inpatient medical services including ED
visits, hospital admissions, hospital nights, nursing home nights (rehabilitation
and short-term skilled care), and respite residential care nights; (2) outpatient
medical services including total outpatient clinician visits and dementia/men-
tal health or general medical/surgical related; and (3) home and community-
based services (HCBS). Hospital, nursing home, and respite residential care
stays were specifically elicited and the number of separate admissions and
nights per admission ascertained. Outpatient visits specifically for dementia,
mental health, or for other physical or medical conditions were also specifi-
cally elicited alongside the number of visits of each type. ED visits were eli-
cited within outpatient service use during the interview.

Home- and community-based services represent 15 different types of
medical or nonmedical services delivered in the home or community through
home health or community-based agencies. HCBS use was examined in total
and a priori stratified into health (care management, visiting nurse services,
physical therapy, speech/occupational therapy, transportation to health ser-
vices, adaptive/assistive supplies), social (social day care, congregate meals,
companion services, patient support group), and support services (in-home
respite care, home delivered meals, homemaker/housekeeping, live-in paid
caregiver, client education training services). The use of each of the 15 specific
HCBS types (e.g., physical therapy, day care) was assessed as yes/no rather
than counting individual services or providers within specific service type (to-
tal HCBS value ranged between 0 and 15). For example, if a participant
attended two different day care facilities, it was measured as 1 HCBS. Baseline
interviews specifically assessed services used in the prior 12 months, while 9-
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and 18-month interviews measured use over the prior 9 months. Service uti-
lization over 12 months at baseline was converted to utilization over 9 months
by calculating mean monthly utilization and multiplying by 9 to allow for
direct comparisons of mean utilization at each time point.

Covariates

Additional participant characteristics assessed included demographics (age, sex,
race, education), living arrangement (with or without a caregiver), Mini-Mental
State Exam (Folstein, Folstein, and McHugh 1975), and Psychogeriatric Depen-
dency Rating Scale-Physical subscale (PGDRS) (Wilkinson and Graham-White
1980) to assess functional status. Prescription and over-the-counter medications
were recorded from pill bottles; any medication taken regularly was considered
a routine medication. The study partner reported medical comorbidities.
Dementia, hypertension, diabetes, peripheral vascular disease, heart disease,
coronary bypass or stenting, hip fracture, recurrent urinary tract infections,
stroke, psychiatric disease, traumatic brain injury, and Parkinson’s were specifi-
cally elicited, while other medical conditions were elicited through targeted
questioning linked to medications and open-ended questioning. Insurance cov-
erage, including Medicare, Medicaid, and other insurance, was reported by the
study partner. Neuropsychiatric and depressive symptoms were assessed using
the Neuropsychiatric Inventory-Q (Kaufer et al. 2000) and the Cornell Scale
for Depression in Dementia (Alexopoulos et al. 1988), respectively.

Statistical Analysis

We first examined group differences in baseline characteristics using simple
inferential statistics (Pearson’s chi-square or t-test). An intention-to-treat
approach was used in analyses, with participants included as randomized. Lin-
ear mixed-effects regression models estimated the effect of the intervention rel-
ative to control on change in each service utilization outcome, or difference in
slopes, from baseline to 18 months and in each 9-month intervention period.
The use of a mixed-effects model allowed for missing observations and correla-
tion among time points, or repeated measures, for the same subject. Covariates
included living with a caregiver (the randomization stratification variable), time
interval, total medications, and PGDRS score. PGDRS scores were included
due to association with dropout/attrition and total medications due to differ-
ences between intervention and control groups at baseline. Given post hoc
hypotheses that intervention effect may be greater in the second 9 months of
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the intervention as coordinator–participant relationships are strengthened and
recommendations implemented over time, a group 9 time interval interaction
term was included. Sensitivity analyses compared mixed-effects models with
and without random effects, negative binomial models, and mixed-effect mod-
els without random effect that incorporated a time-varying PGDRS 9 time
interaction term to better account for attrition. Analyses were conducted using
SAS V9.3 (SAS Institute Inc, Cary, NC, USA). Tests were considered statisti-
cally significant at a ≤0.05.

RESULTS

Description of Participants

Table 2 displays baseline characteristics of participants. The average age was
84 years, with 64 percent women and 29 percent non-whites. Eighty-eight
percent of participants had dementia, with remaining participants having mild
cognitive impairment. Intervention and control groups were similar on all
characteristics except that intervention participants were taking significantly
more routine medications than control participants. Participants were also
similar on the proportion reporting ED visits or hospitalization and average
HCBS programs used in the prior year. The intervention group hadmore hos-
pital nights in the prior year (mean 4.1 vs. 2.2, p = .03). There were no signifi-
cant baseline group differences on caregiver characteristics, including age
(mean 66.7 years), gender (approximately 75 percent female), relationship to
participant (91 percent spouse or child), time elapsed in caregiving (mean
38 months), and employment (47 percent employed). In the intervention
group, 87 older adults (79 percent) were available for 9-month follow-up; 74
(67 percent) were available at 18 months. In the control group, 136 older
adults (70 percent) were available for 9-month follow-up; 114 (59 percent)
were available at 18 months. Remaining participants transitioned perma-
nently from the home or died (n = 101) or were not available due to drop out
(n = 11), loss to follow-up (n = 1), or temporary nursing home stay (n = 3).
Differences in attrition between groups were not statistically significant at
either time point (p = .10 at 9 months and p = .16 at 18 months).

Acute Care/Inpatient Medical Services Utilization

Adjusted average inpatient and outpatient health services utilization at base-
line, 9, and 18 months are in Table 3. From baseline to 18 months, both
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intervention and control groups had an increase in ED visits, hospital admis-
sions, and nursing home nights; there were no significant differences in change
of acute care/inpatient medical services use between groups. There was, how-
ever, a decrease in hospital nights in the intervention group compared to an
increase in controls. In examining the potential influence of time on interven-
tion effect, the decrease in hospital nights in the intervention group was signifi-
cant compared to control from baseline to 9 months, but this trend was

Table 2: Baseline Characteristics of Participants

Characteristic
Augmented Care
Group (N = 193)

Intervention
Group (N = 110) p-Value*

Age, mean (SD) 83.9 (5.9) 84.0 (5.8) .840
Female, n (%) 120 (62.2) 73 (66.4) .466
Black/African American or other race, n (%) 55 (28.5) 32 (29.1) .913
Education, mean (SD), years 13.2 (3.9) 13.0 (3.1) .668
Living with caregiver, n (%) 131 (67.9) 80 (72.7) .377
Dementia, n (%) 166 (86.0) 99 (90) .313
Number of routinemedications, mean (SD) 6.1 (2.9) 6.9 (3.4) .023
Cardiovascular disease, n (%)† 154 (79.8) 96 (87.3) .099
Pulmonary disease, n (%)† 12 (6.2) 7 (6.4) .650
Endocrine disease, n (%)† 104 (53.9) 66 (60.0) .302
Medicare Part A, n (%) 192 (99.5) 109 (99.1) .686
Medicare Part B, n (%) 189 (97.9) 109 (99.1) .445
Medicare Part D, n (%) 79 (40.9) 44 (40.0) .874
Medical assistance, n (%) 11 (5.7) 9 (8.2) .403
Supplemental insurance, n (%) 167 (86.5) 91 (82.7) .371
Hospitalized in past year, n (%) 67 (34.7) 37 (33.6) .849
ED visit in past year, n (%) 99 (51.6) 50 (45.5) .307
Number of HCBS used, mean (SD) 3.2 (1.7) 3.2 (1.7) .912
MMSE, mean (SD)‡ 19.2 (7.7) 19.0 (7.9) .815
NPI-Q, mean (SD)‡ 7.1 (6.2) 7.2 (5.7) .920
CSDD,mean (SD)‡ 6.1 (4.6) 6.5 (4.8) .569
PGDRS-P, mean (SD)‡ 9.5 (8.0) 10.3 (7.8) .406
Total % unmet JHDCNA needs, mean (SD)§ 10.2 (6.5) 9.8 (5.3) .580

*p-Value calculated by Pearson’s chi-square or t-test.
†Cardiovascular disease includes hypertension, congestive heart failure, coronary artery disease,
arrhythmia, valvular disease, aortic aneurysm, peripheral vascular disease, and atrial fibrillation.
Pulmonary disease includes chronic obstructive pulmonary disease and asthma. Endocrine dis-
ease includes adrenal insufficiency, diabetes mellitus, hyperthyroidism, hypothyroidism, hyper-
lipidemia, and hyperparathyroidism.
‡MMSE score range 0–30, higher scores are better. NPI-Q score range 0–36, CSDD score range
0–38, PGDRS-P score range 0–39; higher scores are worse.
§The 86-item JHDCNA assesses 19 common care need categories for participants and caregivers.
CSDD, Cornell Scale for Depression in Dementia; ED, emergency department; HCBS, home-
and community-based services; JHDCNA, Johns Hopkins Dementia Care Needs Assessment.
MMSE, Mini-Mental State Examination; NPI-Q, Neuropsychiatric Inventory-Questionnaire;
PGDRS-P, Psychogeriatric Dependency Rating Scale-Physical; SD, standard deviation;
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attenuated and no longer statistically significant at 18 months. There was also
a nonsignificant increase in respite residential care nights in the intervention
group compared to a decrease in control from baseline to 9 months. There
was a greater though nonsignificant increase in ED visits among controls from
baseline to 9 months.

Table 3: Medical Services Utilization at Baseline, 9, and 18Months

Outcome

Estimated Mean (Standard Error)*
D in Intervention—D in

Augmented Usual Care from
Baseline to 9 or 18 months (95% CI) p-Value†

Augmented Usual
Care (N = 193)

Intervention
(N = 110)

Emergency department visits
Baseline 0.63 (0.09) 0.59 (0.11) —
9 month 0.79 (0.11) 0.61 (0.13) �0.14 (�0.53 to 0.25) .479
18 month 0.80 (0.12) 0.77 (0.14) 0.01 (�0.40 to 0.42) .960
Hospital admission
Baseline 0.39 (0.06) 0.45 (0.08) —
9 month 0.55 (0.08) 0.46 (0.09) �0.15 (�0.44 to 0.14) .301
18 month 0.57 (0.08) 0.56 (0.10) �0.06 (�0.37 to 0.24) .683
Hospital nights
Baseline 1.90 (0.43) 3.09 (0.57) —
9 month 3.07 (0.52) 1.80 (0.64) �2.46 (�4.45 to�0.46) .016
18 month 2.80 (0.57) 2.96 (0.69) �1.04 (�3.15 to 1.08) .337
Nursing home nights
Baseline 1.63 (0.51) 1.76 (0.67) —
9 month 1.74 (0.61) 1.58 (0.76) �0.29 (�2.76 to 2.17) .815
18 month 2.16 (0.68) 2.85 (0.82) 0.56 (�2.05 to 3.17) .673
Respite care nights
Baseline 0.64 (0.37) 0.68 (0.49) —
9 month 0.45 (0.45) 1.81 (0.55) 1.32 (�0.47 to 3.11) .149
18 month 0.33 (0.50) 0.44 (0.60) 0.06 (�1.83 to 1.96) .946
Outpatient visits total
Baseline 14.48 (1.04) 13.47 (1.38) —
9 month 13.43 (1.20) 13.92 (1.49) 1.50 (�2.64 to 5.65) .477
18 month 14.45 (1.32) 17.63 (1.61) 4.20 (�0.22 to 8.61) .062
Outpatient dementia/mental health visits
Baseline 1.39 (0.31) 1.90 (0.42) —
9 month 1.57 (0.35) 1.56 (0.44) �0.51 (�1.61 to 0.58) .357
18 month 1.16 (0.38) 2.40 (0.47) 0.73 (�0.44 to 1.91) .220
Outpatient medical/surgical visits
Baseline 13.04 (0.94) 11.42 (1.26) —
9 month 11.91 (1.12) 12.38 (1.39) 2.08 (�1.77 to 5.94) .288
18 month 13.36 (1.23) 15.38 (1.50) 3.63 (�0.48 to 7.75) .084

*Means reflect utilization over previous 9 months. Adjusted for living with a caregiver, total medi-
cations, and Psychogeriatric Dependency Rating Scale-Physical score.
†p-Value of difference between slopes (D in intervention—D in augmented usual care from base-
line to 9 or 18 months).
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Outpatient Medical Services Utilization

From baseline to 18 months, there was a nonsignificant increase of 4.2 total
outpatient visits and increases in both dementia/mental health and general
medical/surgical visits among intervention participants relative to control.
While the increase in dementia/mental health visits was not significant when
comparing baseline to 18 months, there was a significant increase by 1.25 vis-
its in the intervention group relative to control from 9 months to 18 months
(p = .04).

Home and Community-Based Services Utilization

Home- and community-based services use, total and health, social, and
support HCBSs, were similar between groups at baseline. From baseline
to 18 months, HCBS utilization increased in both intervention and con-
trol groups. The increase in total HCBS use was significantly greater in
the intervention group, as mean HCBS use increased by 1.77 in the
intervention group compared to 1.07 in the control group (p = .022). At
18 months, the intervention group, on average, used 0.59 more service
types compared to control (p = .033). This difference translates to inter-
vention participants using one additional type of HCBS on average rela-
tive to controls. The change in health, social, and support services used
over the intervention period is shown in Figure 1. From baseline to
18 months, the increase in health HCBS use was similar between groups.
The change in social and support HCBS utilization from baseline to
18 months was significantly different between groups, with a greater
increase in use among intervention participants. While the mean types of
social HCBSs used was nonsignificantly higher in the intervention group
at 18 months (p = .087), the rate of increase was significantly higher in
the intervention group (p = .026). The mean types of support HCBSs
used were significantly greater at 18 months in the intervention group
(p = .005).

Linear mixed-effect models with random effects yielded similar
results. Negative binomial models also yielded similar results though with
marginal changes in statistical significance. Increases in outpatient demen-
tia/mental health visits from 9 months to 18 months and in total HCBS use
from baseline to 18 months in intervention relative to control was no longer
significant (p = .09 for both comparisons). When mixed-effect models
included PGDRS 9 time interaction, total HCBS use from baseline to
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Figure 1: (a–c) Home- and Community-Based Services (HCBS) Use in
Intervention and Augmented Usual Care Groups over Time, Adjusted for
Living with a Caregiver, Total Medications, and Psychogeriatric Dependency
Rating Scale-Physical Score
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18 months again trended toward greater increase in the intervention group
(p = .09), but the increase in outpatient dementia/mental health visits was
statistically significant (p = .04). Greater support HCBS use among inter-
vention participants was significant in all models.

DISCUSSION

Maximizing Independence at Home, a home-based dementia care coordi-
nation intervention, previously shown to delay transition from the home,
improve patient quality of life, and reduce unmet dementia care needs
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Figure 1: Continued.

Notes. (a) Categories of HCBS health use include Care Management, Visiting Nurse Services,
Physical Therapy, Speech/Occupational Therapy, Transportation to Health Services, Adaptive/
Assistive Supplies. The rate of increase in mean categories of HCBS health used from baseline to
18 months was similar between groups (p = .383). (b) Categories of HCBS social service use
include Social Day Care, Congregate Meals, Companion Services, and Patient Support Groups.
The change in mean categories of social services used was similar between groups from baseline to
9 months (p = .139), but the increase in the intervention group was significantly higher from base-
line to 18 months. (p = .026). (c) Categories of HCBS support service use include In-Home
Respite Care, Home Delivered Meals, Homemaker/Housekeeping, Live-in Paid Caregiver, and
Client Education Training Services. The change in mean categories of support services used was
similar between groups from baseline to 9 months (p = .561), but the increase in the intervention
group was significantly higher from baseline to 18 months (p = .008).
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(Samus et al. 2014), led to a greater increase in utilization of home- and
community-based services compared to control in these analyses. Commu-
nity-based services and support are increasingly recognized as key compo-
nents of high-quality dementia care (National Quality Forum 2014);
increased HCBS use therefore provides evidence for additional benefit
resulting from this novel care coordination program. This intervention did
not, however, impact ED visits, hospital admissions, or short-term nursing
home stays. Acute care/inpatient medical service use thus remains an
important target to understand and address in dementia care interventions
and models of care that emphasize care coordination. Relative to control,
the intervention does seem to increase outpatient visits related to dementia
and mental health, and there was a trend toward decreased hospital
nights. As hypothesized, effects were generally more pronounced from 9
to 18 months, supporting the idea that longer-term care coordination pro-
grams may lead to greater effectiveness as care coordinators establish rela-
tionships with patients/families and recommendations are implemented.

The lack of significant impact on hospital admissions and ED visits is
consistent with meta-analyses of previous dementia care management RCTs
that have examined these outcomes (Tam-Tham et al. 2013; Reilly et al.
2015). Length of hospital stay, represented by hospital nights and rarely exam-
ined in other studies, may be a metric worth further investigation as shorter
length of stay may decrease the risk of adverse events during hospitalization
even when admission itself is not preventable. Thirty-day hospital readmis-
sion rates, not measured in the current study, are another potentially impor-
tant metric, particularly given the evolution of bundled payments. The trend
toward decreased hospital nights in this study differs from previous studies
which report increased nights (Callahan et al. 2006; Jansen et al. 2011; Reilly
et al. 2015). MIND at Home may have created a home environment and sup-
port system that supported timely admissions, with less severe or complicated
illness, and/or earlier discharge. It is also possible that, because these patients
were already identified as having dementia by family members and clinicians,
recognition of the condition somehow impacted inpatient care decisions and
treatment. The effect on outpatient and HCBS use is also less studied, but
prior studies suggest increased social care service use with care management
(Newcomer et al. 1999; Chu et al. 2000; Lam et al. 2010; Reilly et al. 2015).
Pooled data suggest similar overall health care service use but greater outpa-
tient physician or nurse visits in people receiving care management interven-
tions compared to control, which is also consistent with our findings (Reilly
et al. 2015).
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While MIND at Home did not reduce acute medical services use as
hypothesized, the intervention does seem to achieve the desired effect of
linking persons with dementia to needed outpatient and home- and commu-
nity-based support services that may have enhanced their ability to remain
at home. The lack of effect on hospitalization and ED visits is perhaps not
surprising given the structure of the intervention, with nonclinical commu-
nity workers serving as care coordinators and implementation through com-
munity-based agencies. Letters regarding the findings of the dementia care
needs assessment, recommendations, and resources were sent to the PCPs
of both intervention and control participants. While the MIND care coordi-
nators for intervention participants attempted to establish contacts with the
respective health providers as indicated over the course of the intervention,
this was often difficult. Better integration, communication, and collaboration
between the MIND care team and patients’ health providers may have a
greater effect on acute medical services use. More flexible coordinator
access to clinical consultation in the field might also increase early detection
and prevention of problems leading to hospital admission. Emerging low-
cost technologies such as telemedicine and live clinical video-teleconsulta-
tion could facilitate timely access. While such changes would require
increased program capacity as well as clinician acceptance and buy-in, open
communication between traditional medical providers and community care
providers will ultimately be necessary to provide high-quality dementia care
(National Quality Forum 2014). Targeted emphasis on caregiver education
and skill-building around medical care (e.g., management of comorbid med-
ical conditions) and behavioral symptoms management, early recognition of
delirium or acute medical problems, falls prevention, and navigation of care
transitions likely represent other mechanisms to decrease acute medical ser-
vices use. While we did not explicitly examine cost and potential cost-sav-
ing, at first blush, our findings suggest that formal costs of care may actually
increase in participants. However, our previous finding of reduced and
delayed nursing home placement (Samus et al. 2014) may portend cost ben-
efit, with the increased cost of outpatient and HCBS use offset by decreased
spending on long-term care. The cost of the program itself requires further
study, but given novel use of nonclinical frontline care coordination staff,
MIND at Home likely has greater implementation potential and lower costs
compared to prior interventions that have used professional case managers,
including nurses, occupational therapists, and social workers (Reilly et al.
2015). Future evaluation of the effects on cost, including shifted costs, is
warranted to better anticipate the impact of such programs.
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In addition to limited PCP involvement in the intervention, this study
has other limitations. First, service utilization was assessed by study partner
self-report rather than medical records or administrative claims. Statistical
power to detect differences in these outcomes was also limited and may
account for shifts in statistical significance in sensitivity analyses. Attrition
in the sample by 18 months may have obscured effects of the intervention
as service utilization may be greater prior to death or institutionalization;
however, though the absolute rate of attrition was higher in the control
group, attrition rates were statistically similar between groups. We also
accounted for PGDRS score, the only significant predictor of attrition when
we compared those who remained in the study to those who did not. Gen-
eralizability is limited given that we recruited individuals from a single,
large urban catchment area, and participants and caregivers were, on aver-
age, highly educated. Lastly, between-group differences may be underesti-
mated because control participants, caregivers, and PCPs received the
results of the care needs assessment, recommendations, and a list of
resources. The increase in HCBS use in both groups may reflect this aug-
mented usual care in an educated population.

Our individualized dementia care coordination intervention, unique in
its delivery by nonclinical community-based care coordinators, increased out-
patient medical visits for dementia andmental health care and the use of home
and community-based services, particularly support services, important
but often overlooked components of dementia care. While use of acute care/
inpatient medical services was unchanged, the increased cost of care and
services may be offset by savings from reduced and delayed transition to
long-term care. Further intervention enhancement, integration with medical
care, and/or interventions targeting primary care and clinicians may improve
the ability of dementia care coordination programs and health systems to
reduce hospitalization and ED visits in this vulnerable population. Patient-
centered medical homes and ACOs in particular may represent opportunities
in which care coordination programs such as MIND at Homemay be embed-
ded to complement existing care and services for patients with dementia.
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