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A B S T R A C T

There are over five million people in the United States living with dementia. Most live at home and are cared for
by family. These family caregivers often assume care responsibilities without education about the disease, skills
training, or support, and in turn become at risk for depression, burden, and adverse health outcomes when
compared to non-dementia caregivers. Despite over 200 caregiver interventions with proven benefits, many
caregivers lack access to these programs. One approach to enhance access is to embed evidence-based caregiver
support programs in existing community-based services for people with dementia such as adult day services
(ADS). Here we describe the protocol for an embedded pragmatic trial designed to augment standard ADS known
as ADS Plus. ADS Plus provides family caregivers with support via education, referrals, and problem-solving
techniques over 12months, and is delivered on-site by existing ADS staff. Embedding a program in ADS requires
an understanding of outcomes and implementation processes in that specific context. Thus, we deploy a hybrid
design involving a cluster randomized two-group trial to evaluate treatment effects on caregiver wellbeing, ADS
utilization, as well as nursing home placement. We describe implementation practices in 30 to 50 geographically
and racially/ethnically diverse participating sites.

Clinical trial registration #: NCT02927821

1. Introduction

Of over five million people in the United States with dementia, most
live at home and are cared for by> 16 million family caregivers [1].
Care responsibilities increase with disease progression and range from
coordinating care and transitions; communicating with different
healthcare providers; managing medications and medical needs;

assisting with basic self-care and instrumental tasks; managing chal-
lenging behaviors and functional declines; and assuring home safety,
security and quality of life. Most families assume responsibilities
without education about the disease, skills training, or support, and, in
turn become at risk for depression and burden and adverse health
outcomes compared to non-dementia caregivers [8,11,12,17,29].

Despite over 200 caregiver programs tested in efficacy trials with
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proven benefits [21], families and health providers continue to have
limited knowledge of and access to these programs [22]. Determining
ways to enhance caregiver access to evidence-based programs is a
public health imperative and a research recommendation of National
Research Summits and reports [41].

One approach to enhance access is to embed evidence-based care-
giver support programs in existing community-based services for people
with dementia such as adult day services (ADS). ADS provide oppor-
tunities for people with dementia to participate in meaningful activities
in a safe and supervised environment while affording caregivers respite
from caregiving demands and/or maintain employment [14,18]. In
2016, there were approximately 4600 ADS in the United States pro-
viding care to about 286,300 individuals [30], and the service need is
growing. However, family caregivers using ADS do not typically receive
support addressing their own needs and care challenges. Research also
has not consistently demonstrated that ADS reduces caregiver burdens
[15].

We designed and evaluated an augmentation to standard ADS, ADS
Plus. ADS Plus provides family caregivers with support over 12months.
Delivered onsite and by existing ADS staff, ADS Plus integrates com-
ponents from previously proven programs including the NIH REACH
(Resources for Enhancing Alzheimer's Caregiver Health) initiative [3]
and Project COPE [25,26]. ADS Plus provides caregivers with disease
education, referral/linkages, emotional support, self-care strategies,
and skills to manage caregiver-identified challenges including func-
tional decline, behavioral symptoms, and care coordination [20,39].

Embedding a program in ADS requires understanding outcomes and
implementation processes in that context. Thus, we deploy what is re-
ferred to as a hybrid design [13] to evaluate treatment effects on
caregiver wellbeing, ADS utilization, and nursing home placement, and
to describe implementation practices in geographically and racially/
ethnically diverse participating sites. Our approach of embedding an
evidence-based caregiver program in a community-based service may
serve as a model for scaling evidence and increasing caregiver access to
needed services.

2. Study design

We previously evaluated the ADS Plus program in a pilot study in-
volving 129 caregivers in three large ADS programs in one geographic
region (Philadelphia, PA). Two sites (n=67) received ADS and the
augmentation, ADS Plus (intervention sites); and one site (N=62) in-
volved participation in usual ADS only (control site). At 3-months,
caregivers receiving ADS Plus reported fewer depressive symptoms
(p= .016), improved efficacy managing behaviors (p= .013) and en-
hanced well-being (p= .001) compared to caregivers at the control site.
At 12months, ADS Plus caregivers continued to report less depression
(p= .005) and enhanced efficacy managing behaviors (p= .007) and
used ADS on average 37 days more than caregivers in the control site
(p= .003). In addition, there were 50% fewer nursing home place-
ments of persons with dementia by caregivers participating in ADS Plus
(n=8) than control group (n=17) caregivers. These findings sup-
ported moving forward with a larger, multi-site study involving a more
geographically and racial/ethnically diverse study sample (the pilot
included 66.8% white and 28.1% African American; [20]).

Building on this previous work, we sought to test the ADS Plus
program on a larger scale. We present here our study protocol that
involves 50 ADS sites across the United States and 300 family care-
givers. We are deploying a hybrid design involving a cluster rando-
mized two-group trial to evaluate program effectiveness and mixed
methodologies to evaluate program implementation processes. Our
study design (shown in Fig. 1) falls along the continuum of pragmatic
trials (https://www.precis-2.org/) in that it contains key design fea-
tures relevant to embedded pragmatic trials. These are: the intervention
is embedded in the setting in which it is intended to be delivered;
eligibility criteria are broad to reflect the census of families using ADS;

the study relies on ADS staff to inform family caregivers of the study
and their possible participation; data routinely collected by ADS in-
cluding days using ADS and nursing home placement reflect key trial
outcomes; and for ADS intervention sites, staff members who are in-
digenous to the site are selected to be interventionists and are trained to
deliver ADS Plus to family caregivers who volunteer for the study.

Our study considerably advances the implementation science of
caregiver interventions in that it employs rigorous cluster and re-ran-
domization techniques, compares ADS Plus to usual ADS care, evaluates
economic benefits, and uses mixed methodologies to examine im-
plementation processes; all central features to support wide-scale im-
plementation of ADS Plus if we are able to replicate its effectiveness.
Table 1 outlines the key novel features of our study design.

As shown in Fig. 1, sites are randomized to deliver routine ADS and
provide caregivers of clients using ADS with the ADS Plus program
(intervention sites); or to sites that deliver ADS services as usual
(control sites). A total of 300 caregivers will be enrolled across all sites
and interviewed at baseline, and then 3, 6 and 12months from study
enrollment by the two research sites (Johns Hopkins University and
University of Minnesota). Caregivers enrolled in the intervention sites
receive ADS Plus following their baseline interview and meet on-site
with staff interventionists for up 3months and then in person, or by
telephone or email for up to 12months.

To evaluate implementation processes, caregivers and staff from the
ADS Plus sites will participate in additional interviews at 6 and
12months to examine their experiences within the program using
closed and semi-structured questions. The 3-month follow-up interview
serves to keep caregivers connected to the study, capture outcomes to
minimize missing data if there should be attrition, and to assure we
have accurate contact information (telephone, address).

At the conclusion of the trial, staff at intervention sites are asked to
participate in semi-structured interviews to ascertain implementation
barriers and supports, as well as to glean the level of acceptability of the
caregiver supportive program. Study design elements are described
below in more detail.

2.1. Research aims

2.1.1. Primary aims
Our study has two primary aims. The first is to evaluate the effec-

tiveness of ADS Plus to improve caregiver well-being and reduce de-
pressive symptoms compared to routine ADS use at 6months, the main
trial endpoint. Our hypothesis (#1) is that caregivers enrolled in ADS
Plus, compared to those in control group sites receiving routine ADS
only, will report improvements in their well-being and depressive
symptoms.

Our second aim is to evaluate the maintenance effects of ADS Plus at
12months on caregiver well-being and depressive symptoms. Our hy-
pothesis (#2) is that caregivers who receive the ADS Plus program will
maintain benefits gained at 6months out to 12months.

2.1.2. Secondary aims
We also plan to pursue aims secondary to the main trial outcomes.

First, we will evaluate whether caregivers receiving the ADS Plus pro-
gram are more likely to maintain relatives in ADS and less likely to
place their relative with dementia in residential settings compared to
those in routine ADS over 12months. We hypothesize (#3) that by
12months, residential placement rates will be lower, and ADS use
higher among persons living with dementia whose caregivers receive
the ADS Plus program when compared to caregivers in usual ADS care.

Another secondary aim is to estimate ADS Plus costs and assess
whether it results in net financial benefits when compared to usual ADS
at 6 and 12months. We hypothesize (#4) that when evaluating both
societal (i.e., Medicare and Medicaid) and payer (government) per-
spectives, ADS Plus costs will be offset by savings in direct healthcare
service costs and indirect caregiver productivity loss costs.
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Yet another secondary aim is to evaluate the effects of ADS Plus on
behavioral symptoms of persons living with dementia and caregiver
efficacy in and upset with managing these symptoms. Our hypothesis
(#5) is that caregivers in ADS Plus will report higher rates of efficacy
and lower levels of upset compared to caregivers in routine ADS from
baseline to 12months, and that the persons living with dementia whose
caregivers participate in ADS Plus will have a greater reduction in the
frequency and severity of behavioral symptoms in this time frame.

2.1.3. Exploratory aim
To further understand treatment effectiveness, we will examine

whether certain caregivers benefit more than others (moderation

effects). We will examine whether ADS Plus differentially effects
spouses compared to non-spouses, and women compared to men in
order to understand the ideal target population for this program and if
adaptations are needed to boost benefits for others. We will also explore
mediational pathways to determine if improved self-efficacy and/or
fidelity to the intervention protocol by staff interventionists im-
plementing ADS Plus explain in part any derived benefits at 6 and
12months (Table 2).

2.2. Conceptual framework

The ADS Plus Program draws upon a basic stress process model
advanced by the NIH REACH (Resources for Enhancing Alzheimer's
Caregiver Health) initiatives [38,40]. The model suggests that factors
such as care needs of older adults, behavioral symptoms, and/or care-
giver health serve as primary, external stressors for caregivers.
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Fig. 1. ADS Plus Design Study.

Table 1
Novel features of the hybrid pragmatic trial design.

• Design elements:
o Use of a usual care control group to evaluate the added value of augmenting adult
day services (ADS) with systematic caregiver support

o Hybrid design combining effectiveness and implementation research aims
o Cost-effectiveness measures and associated analyses including evaluation of the
willingness of families to pay for supportive services from which to derive an
economic model for sustainability

o Use of ADS staff to inform families of the research study
o Cluster design with randomization and re-randomization to achieve

• Measurement
o Data collection on key outcomes (ADS use, nursing home placement) collected by
ADS sites as routine care

o Combination of quantitative and qualitative questions to evaluate outcomes and
implementation processes

• Intervention elements
o For intervention sites, use of ADS staff to provide the ADS Plus program
o Flexible delivery schedule to fit caregiver schedules and needs
o Caregiver-centric; caregivers identify which care challenges they want to address
o Use of ADS Plus Prescriptions that provide strategies tailored to particular
caregiver-identified challenges

Table 2
Main study hypotheses.

#1 - Caregivers enrolled in ADS Plus, compared to those in control group sites
receiving routine ADS only, will report improvements in their well-being and
depressive symptoms.

#2 - Caregivers who receive the ADS Plus program will maintain benefits gained at
6 months out to 12months.

#3 - By 12-months, residential placement rates will be lower and ADS use higher
among persons living with dementia of those caregivers who receive the ADS
Plus program compared to caregivers in usual ADS.

#4 - Using a societal (i.e., Medicare and Medicaid) and payer (government)
perspectives, ADS Plus costs will be offset by savings in direct and indirect costs.

#5 - Caregivers in ADS Plus will report higher rates of efficacy and lower levels of
upset compared to caregivers in routine ADS from baseline to 12months and that
persons living with dementia whose caregivers participate in ADS Plus will have
a greater reduction in the frequency and severity of behavioral symptoms in this
time frame.
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Caregivers evaluate whether these external demands pose potential
threats to the older adult and/or themselves, and if so, whether they
have sufficient coping mechanisms to manage such threats. Caregivers
who perceive external demands as threatening and their coping re-
sources as inadequate tend to experience burden [35]. According to the
model, the appraisal of stress contributes to negative emotional, phy-
siological, and behavioral responses that may place caregivers at risk
for poor health, diminished wellbeing, and depression. The goal of ADS
Plus is to minimize external stressors by addressing unmet needs and
enhancing caregiver coping and hands-on skills. Having education,
support and adaptive coping skills can reduce distress. ADS Plus sup-
ports positive intra-psychic factors (self-efficacy related to care re-
sponsibilities) and introduces effective and appropriate coping ap-
proaches along with hands-on skills training to effectively mediate well
established relationships between objective stressors of caregiving and
outcomes for caregivers and persons living with dementia [2,38].

To understand organizational and contextual factors that may im-
pinge upon implementation effectiveness and the extent of their impact,
we draw upon the concept of a force field [31]. A force field suggests
that for any behavioral or organizational change, there are positive
(driving) and negative (restraining) valences promoting a change or
deterring change in an organization or context. Applied to ADS, iden-
tifying positive and negative factors that support or challenge adoption
of ADS Plus would be important to understand. A force field analysis
enables: 1) identification of factors that support and deter organiza-
tional change; 2) evaluation of the strength of the impact of each
identified factor; and 3) targeting factors to either strengthen, reduce or
modify their impact. Fig. 2 illustrates a force field analysis; we have
identified five factors (a priori) as driving forces supporting im-
plementation of ADS Plus, and five factors that we have identified as
restraining factors or which threaten implementation. We will be able
to advance a refined understanding of these forces, their level of impact
as well as the potential strategies that might strengthen or mitigate
their impact.

2.3. Site selection

To identify ADS sites interested in participating in this study, an
invitation was distributed to the members of the National Adult Day

Service Association in 2014 and later to all LeadingAge ADS members
in 2016. These outreach efforts resulted in 73 programs located
throughout the United States expressing interest in participating in the
study. From these, 30 sites were initially identified. Due to low en-
rollment, we subsequently identified an additional 20 new sites for a
total of 50 sites that meet these criteria: a) have sufficient size or ca-
pacity (minimum of 50 clients), b) ≥50% of attending clients have a
dementia diagnosis, c) have sufficient staff to client ratio to enable one
staff member to serve as research coordinator and another to provide
ADS Plus (if site is randomized to deliver the intervention), and d) are
not-for-profit nor part of a national chain.

We continue to involve the 43 sites from the original 73 identified
sites that were not selected for study involvement in various activities
including participation in our Translational Advisory Board (described
below), panel discussions at professional meetings and brief surveys
about their operations and use of evidence-based programs. These ac-
tivities inform our understanding of implementation challenges and
potential facilitators of evidence-based programs in adult day services.

2.4. Randomization of sites

We are employing a cluster randomized trial design, with caregivers
nested within ADS site and site serving as the unit of randomization.
Cluster randomization is the preferred scientific method for this prag-
matic trial. Because ADS Plus will be delivered by on-site staff to
multiple caregivers within each site, randomization at the individual
participant level could lead to significant contamination between
treatment and control conditions within a site.

Prior to randomization, we collected site-level data including size
(or capacity), ownership structure, location (urban, suburban, rural),
and summary characteristics of the client population served at each site
(e.g., % with dementia diagnosis, % minority). Initially, we sought to
randomize 50 sites to 25 intervention and 25 control conditions.
Notable and problematic imbalances on at least a few site-level char-
acteristics could easily occur by chance in a single randomization. We
thus chose to use a re-randomization approach to achieve these im-
portant methodological goals [34,46]. The balance match weighted
(BMW) design is an innovative re-randomization procedure that was
particularly well-suited to our goals [46]. Using the BMW approach, we

Fig. 2. Force Field Analysis of Driving (+) and Restraining (−) Factors of ADS Plus Program Implementation.
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finalized the list of important covariates for which we desired matching
or balancing across intervention and control sites, generated 20 lists of
random assignments for 30 sites into intervention and control condi-
tions, calculated propensity scores of intervention assignment as a
function of the covariates, and selected the random assignment list that
minimized the propensity score differences between intervention and
control sites.

Eight sites opted out of the trial after randomization but before
participant recruitment, and other sites had difficulty achieving parti-
cipant enrollment goals. Consequently, 7 additional sites were subse-
quently assigned to intervention (5) or control (2) conditions based on
their propensity scores from the BMW propensity scores, and later, 20
additional sites were assigned to intervention (12) or control (8) con-
ditions based on a randomized minimization procedure. In total, 57
sites were assigned in the trial with 32 assigned to intervention and 25
assigned to the control condition. Forty-nine sites (26 intervention, 23
control) were retained and actively enrolled participants. This results in
even greater control over potential covariate influences and provide
somewhat greater power to detect an ADS Plus intervention effect [34].

2.5. Sample size

The appropriate number of ADS programs and caregivers for the
proposed, multilevel quantitative analysis was determined using power
analysis procedures that take into account the nested hierarchical de-
sign of the study. In this framework, we specified the following: the
intraclass correlation coefficient (ICC) of the amount of within-site
clustering of the outcome data that is expected, a suitable level of
statistical power (e.g., probability of 0.80 to reject a null hypothesis
that is false), and the expected difference between ADS Plus and control
groups. These considerations were used to determine the number of
ADS sites and the number of caregivers per ADS site to enroll. In the
power analyses, we varied the ICC from 0.05 to 0.09 based on previous
experience with long-term care intervention research [5,7]. We sought
to identify the number of sites and the overall sample size that would be
sufficient to detect a group difference of 0.50 standard deviation units
for two primary caregiver outcomes. This is the classic “medium” effect
size [9], is consistent with effect sizes we observed in our pilot ADS Plus
[20] and other intervention work, and is considered an appropriate
benchmark to evaluate effectiveness of a caregiver intervention in
comparison to a usual care control condition. Using these specifications,
an anticipated retained sample of 300 family caregivers (accounting for
43% attrition) is more than sufficient to detect statistically significant
differences between ADS programs that implement the ADS Plus and
control sites.

As to the mixed methods, post-randomized trial phase, a sample size
of 20–30 participants is suggested as appropriate for qualitative ana-
lysis of semi-structured interviews; thus, our inclusion of 20 family
caregivers and 15 staff are sufficient for the proposed evaluation
[10,42].

2.6. Inclusion and exclusion criteria for family caregivers

Caregivers are eligible to participate in the study if they fit the
following criteria: a) their relative (fictive kin, spouse, family member)
is enrolled in one of the participating ADS sites; b) they expect to use
ADS for a minimum of 1 week for 6months; c) they have primary re-
sponsibility for the care of a client who has a diagnosis of Alzheimer's
disease or a related disorder; d) are English speaking; e) have a tele-
phone and willing to participate in 4 telephone interviews (baseline,
3 month brief check-in; 6 and 12month follow-ups); and f) are 21 years
of age or older (male or female). While more than one family member
may provide care to the ADS client, we plan to enroll the family
member who is designated as the responsible party or who enrolled
their relative into ADS. The caregiver in the ADS Plus program may
bring other family members to a session if they choose.

Caregivers are excluded if they or the person with dementia 1) has
been hospitalized> 3 times in the past year; 2) is in active treatment
for a life-threatening illness; or 3) is involved in another caregiver
support/service trial. These criteria are designed to minimize attrition
and exclude caregivers too ill themselves to benefit from ADS Plus or
who are at high mortality risk or of the person with dementia.

In accordance with our pragmatic focus, our inclusion criteria are
purposively broad to reflect the real-world case mix of caregivers using
ADS such that any caregiver with an older relative (> 60 years) en-
rolled in a participating ADS may be eligible for study inclusion.

2.7. Recruitment of family caregivers

We seek to enroll up to 15 caregivers per ADS site. A 43% attrition
rate is projected based on the ADS Plus pilot and our other caregiver
trials [3,16,25,26]. This will yield a total of 300 retained participants
(150 caregivers in ADS Plus sites; 150 caregivers in ADS usual care
sites). Recruitment and enrollment will occur over a 27 to 28-month
period with 11 caregivers enrolled per month.

Each participating site assigns a designated staff member to serve as
research liaison. The research liaisons participate in 4 h of paid training
(via webinar) to learn about study procedures, scripts for describing the
study and outreach efforts to their family caregivers that are ethical and
not coercive. Research liaisons are responsible for informing family
members of the study via recruitment letters and flyers approved by the
Johns Hopkins University (JHU) Institutional Review Board (IRB).
Caregivers expressing study interest either contact the study team di-
rectly by calling a dedicated study telephone line; or sign a JHU IRB
approved “consent to be contacted” form which is then faxed or
emailed to the JHU study team by the ADS research liaison. The JHU
study team then contacts the caregiver by telephone within a week of
receipt of their information, explains study procedures, and if of in-
terest, obtains telephone assent to screen for eligibility. If the caregiver
is eligible, assent is obtained to conduct a baseline interview (typically
of one-hour duration). The interview is conducted either immediately
at the conclusion of screening or at a time convenient for the caregiver
but within 1 week of the screening.

Utilization of liaisons within each ADS protect the privacy of family
caregivers prior to their enrollment. Data concerning the percent of
persons not eligible and refusals (e.g., basic background information of
clients and family members; reasons for not participating) are collected
by JHU staff on those caregivers contacting the study team. All family
caregivers receive $15 for each completed telephone interview (base-
line, 3 months, 6 months, and 12months). Additionally, we have de-
veloped incentives for sites to continuously engage in outreach to fa-
milies. This includes offering $500 to the first site from which 15
caregivers are enrolled, $50 for every 3 participants enrolled per site,
the provision of ongoing coaching calls to share effective recruitment
outreach activities, and a quarterly newsletter reporting enrollment
progress.

2.8. Measures

A summary of measures and their function (descriptive, covariates,
outcomes, implementation processes) in the study are detailed in
Table 3.

Here we highlight the two primary outcome measures. For the
primary study endpoint (change in depressive symptoms), we use the
20-item Center for Epidemiological Studies Depression Scale (CES-D).
The CES-D measures symptoms defined by the American Psychiatric
Association’ Diagnostic and Statistical Manual (DSM-V) for a major
depressive episode. For each item, caregivers indicate extent of symp-
tomatology in the past week (0= rarely/never to 3=most or all of
time). Scores will be summed across items with higher total scores in-
dicating greater depressive symptomatology. Scores ≥16 represent
clinical symptomatology.
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For caregiver well-being, we use the 13-item Perceived Change for
the Better Index that measures caregiver appraisals of self-improvement
or decline in distinct areas. For each item, caregivers rate change
(1=“got much worse” to 5=“improved a lot”) over the past month in
three domains: managing care challenges (5 items); affect including
anger, stress (4 items), and somatic symptoms including energy, sleep
quality (4 items). We will compute mean scores representing an average
response across the 13 items and for each domain with higher scores
indicating improvement. To evaluate clinically significant changes, we
will recode responses (0=no change;> 0= improvement;< 0
=worsening) and graph domain scores.

2.9. Intervention protocol

ADS Plus consists of five key components: taking care of self, edu-
cation, validation and support, referral and linkage, identification of
care challenges, skill building and strategies. Each component is tai-
lored to caregiver-identified unmet needs and challenges in providing
care at home. The intervention unfolds over 12months and in three
phases as shown in the time line in Fig. 3.

Phase I (months 1–3) is the most intensive involving up to 8 sessions
of approximately one hour each. These sessions are preferably con-
ducted in-person and at times convenient to caregivers (e.g., at drop off
or pick up of the client or at another time that works for them and the
staff interventionist). The first two sessions occur within a two-week
timeframe and involve focused interviewing and systematic assessment
of caregiver needs and challenges. The assessment is designed to un-
derstand the family caregiver's routines, daily care challenges, and
knowledge about dementia as well as identify up to three to five im-
mediate care challenges the caregiver would like to work on with the
interventionist to learn different management and coping strategies. An
investigator developed tool, Caregiver Assessment of Management
Problems – Revised (CAMP-R), asks caregivers their level of difficulty (a
lot difficult, somewhat difficult, not difficult at all) in managing each
identified area from a list reflecting three domains: daily basic and
instrumental activities of daily living of the client, behavioral symp-
toms, and caregiver-centered concerns (e.g., own health, home safety,
respite needs, managing other responsibilities and so forth; [24]). For
each area that a caregiver expresses some to a lot of difficulty mana-
ging, a follow up question is asked concerning the importance of
learning new strategies (very important, somewhat important, not im-
portant at all) [19]. The interventionist then lists the areas that are
specified by the caregiver as difficult to manage and for which learning
new strategies is indicated. From this list, the caregiver and interven-
tionist identify 3 to 5 areas to target in the first three months and the
order in which they will be addressed. For each identified area, care-
givers are then asked their level of upset with the area (1= no upset to
10= very upset). The assessment process provides a roadmap from
which a “care” plan is developed that includes: 1) identification of the 3
to 5 specific problem areas to work on and their priority order; 2)
schedule of contacts for next 3months; 3) agreed upon mechanisms for
working together (face-to-face; email; telephone) and 4) type of

education materials and referrals and linkages that will be needed. Also,
in these first two sessions, basic stress reduction techniques are pro-
vided to and practiced with the caregiver.

Sessions three through eight occur approximately two weeks apart
over the 3-month period. Each of these contacts involve the following
components: 1) review of stress reduction techniques; 2) education
related to identified problem areas; 3) referral and linkage if needed to
address targeted problem areas; 4) problem solving and brainstorming
regarding targeted problem areas and the creation of the ADS Plus
prescription for each care challenge that lists key strategies tailored to
the problem area; 5) review of the prescriptive strategies provided in
the previous sessions; 6) reinforcement of taking care of self as a
priority; and 7) on-going validation and support. At the conclusion of
3months (8th session), a reassessment is conducted to determine
whether each targeted problem area has been resolved (level of diffi-
culty managing), as well as caregiver upset and confidence (1=no
confidence to 10= a lot of confidence). Caregivers also receive the
Gitlin and Piersol Caregiver Guide to Managing Dementia (2014) that
provides checklists of nonpharmacological strategies for common be-
havioral and psychological symptoms along with helpful information
about using activities and managing common health challenges (pain,
hydration, constipation and so forth).

In Phase II (months 4–6), the interventionist follows up with the
caregiver every other week for up to six occasions either in person or by
telephone or email depending upon the caregiver's needs and pre-
ferences. During these sessions, strategies offered previously are re-
inforced, education and support are continuously provided, and new
challenges are identified and tackled following a similar approach as in
the first three months (brainstorming, problem-solving, education, ADS
Plus prescription, practice of new strategies). At six months, a re-
assessment is conducted to determine if targeted problem areas have
been resolved, their level of difficulty, as well as the caregiver's level of
upset and confidence with each targeted area as well as for new pro-
blem areas that may have emerged.

In Phase III of ADS Plus (months 7–12), the interventionist follows
up with the caregiver on a monthly basis, either in person, by tele-
phone, or email to determine how the caregiver is managing and if new
challenges have emerged that he/she wishes to address. Caregivers are
also encouraged to contact the staff interventionist to schedule an ap-
pointment during this time if needed. At 12months (conclusion of
program), a reassessment is conducted to determine if targeted problem
areas identified throughout the year are resolved, and level of difficulty,
upset and confidence with each. Fig. 4 graphically displays the inter-
vention flow.

2.9.1. Interventionists
The ADS Plus program is delivered by an ADS staff member, se-

lected by his or her site director, who meets these qualifications: 1)
have a minimum of one year experience in ADS and/or working with
the caregivers of older adults with complex conditions; and 2) have a
variety of professional backgrounds including care management, nur-
sing, social work, occupational therapy or counseling. The ADS Plus

Fig. 3. ADS Plus Program Timeline.

L.N. Gitlin, et al. Contemporary Clinical Trials 83 (2019) 97–108

103



sites providing the intervention designate a site interventionist as well
as a backup interventionist who participate in training. Training con-
sists of readings, viewing 16 brief videos with each describing a com-
ponent of the intervention and two webinars of two-hour duration each
followed by monthly coaching calls upon implementing the program.

Once a caregiver has completed the baseline interview, the JHU
research team informs the site interventionist of the caregiver's elig-
ibility and provides contact information for that person. The site in-
terventionist begins ADS Plus within 10 days from the baseline inter-
view. Upon completion of each session (in person, telephone, and/or
email > 15min), a delivery assessment form is completed by the in-
terventionist through the REDCap online data entry system [28]. This
form indicates date, time and areas covered (education, skills training,
stress reduction, referral and linkage, taking care of self) for each
completed session.

3. Fidelity

Our plan for fidelity balances the need for oversight with the rea-
lities of a pragmatic trial. A pragmatic trial imposes significant chal-
lenges to traditional fidelity monitoring approaches. For example, field
conditions and practice exigencies in adult day service sites do not
support the use of audiotaping treatment sessions (a common strategy
to monitor delivery in efficacy trials). Also, in keeping with a pragmatic
trial, we seek to provide sites simple mechanisms for monitoring fidelity
that could potentially be used by adult day service staff following the
completion of the trial and if ADS Plus is found to be effective.

Conceptually, we are guided by Lichstein, Riedel, and Grieve's [32]
model that specifies three areas to consider for enhancing, monitoring,
and measuring fidelity: treatment delivery (e.g., program is delivered
by interventionists as it is intended), treatment receipt (e.g., program is
received by caregivers); and enactment (caregivers use treatment stra-
tegies) [5,47].

Table 4 outlines our fidelity considerations for each of these ele-
ments. To enhance delivery, we provided a treatment manual, training
videos, live webinars, and continuous coaching sessions. To monitor
and measure delivery, staff interventionists complete a “delivery as-
sessment form” using an online data entry modality (REDCap). Adapted

from the NIH REACH initiative and other caregiver trials, the form asks
interventionists to indicate dose, intensity, delivery mode (e.g., tele-
phone, email, face-to-face), treatment component (education, referral
and linkage, taking care of self, skills training and support and vali-
dation) addressed and caregiver receptivity of session content. Also,
qualitative interviews will be conducted with staff at the conclusion of a
site's participation in the study to evaluate the ease of using delivery
forms and adherence to its completion following completion of each
session to determine if this form can serve as a fidelity approach for
sites to use upon trial completion.

To enhance receipt, interventionists use the following techniques:
brainstorming and joint problem solving to engage caregiver (versus
prescriptive or didactic approach); providing written strategies (ADS
Plus Prescription) that are introduced and then practiced through role
play; and provision of education and skills that are tailored to the
specific needs identified by caregivers. We will measure receipt using a
semi-structured interview approach with caregivers at 6months. The
interview will ask whether caregivers found the first 6 months of the
intervention helpful in addressing their care challenges, whether they
believe they and their family member benefited from the intervention,
and other similar questions assessing receipt of different components of
the intervention. Similarly, enactment will be measured by asking
caregivers, as part of semi-structured 6 and 12-month interviews, their
use of strategies and perceptions of program benefit. .

We also plan to audiotape interviews (baseline, 3, 6, and 12-month)
and review 10% that are randomly selected using checklist monitoring
forms developed expressly for the content and protocol expectations of
interviews.

4. Data collection and analysis

Data are collected at baseline, 3-, 6- and 12-months. All interviewers
undergo standardized training in interviewing caregivers. Data from
interviews are collected electronically via REDCap and data will be
exported into statistical software packages such as SPSS, Excel or CSV
for analysis.

Descriptive analyses and univariate comparisons of the treatment
and control group conditions will be conducted. A series of chi-square

Fig. 4. Flow of ADS Plus.
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and independent sample t-tests will be employed on categorical and
continuous variables, respectively, to identify differences between the
two groups at baseline. In addition to serving as a final data quality
check, these analyses will characterize the study sample, assess the
effect of randomization in balancing the two groups and determine
whether there is a differential dropout rate with respect to potentially
important prognostic factors (e.g., age, caregiver education level).
Covariates such as comorbidities, gender of caregiver and person with
dementia will also be considered. All analyses will use current versions
of SAS or Mplus.

Our sample size projections were made with the assumption that
typical, parametric, multilevel models would be used to examine in-
tervention effectiveness. Those analytic approaches are described
below. However, additional power will likely be made available due to
the smaller standard errors that typically result from the optimal bal-
ance achieved between intervention and control sites through the re-
randomization procedures [33]. Permutation analyses will be con-
ducted as sensitivity analyses to the parametric models described below
in order to compare significance levels (p-values) and examine em-
pirically the increased power achieved by the re-randomization pro-
cedures.

Aim 1 (ADS Plus effects on caregiver wellbeing and depressive
symptoms at 6months). We will use a multilevel analysis approach to
examine changes in caregiver outcomes at 6months consisting of two
levels: 1) a participant-level model within each ADS that includes the
outcome variable and person-level covariates, and 2) an ADS site-level
model that includes an indicator for the randomized intervention (ADS
Plus vs. control) and additional program-level covariates. Since ADS
Plus versus control randomization will occur at the site-level, the pri-
mary independent variable in the proposed investigation consists of an
indicator variable for assignment at this level. The baseline value of the
outcome will be included as a covariate such that the intervention effect
and other predictors of the 6-months post-baseline assessment value
will represent effects on change from baseline. Additional analyses will
determine if participant-level covariates (socio-demographic char-
acteristics, client cognitive impairment, client health conditions, re-
sources, program characteristics, duration and frequency of ADS use)
significantly vary across ADS Plus and control groups at baseline. If
statistically significant variations between ADS Plus and control groups
are found, these covariates may be included in analytic models to
provide additional statistical control. For participants with missing 6-
month outcome data, we will use interim 3-month outcome data and
baseline covariate information to impute missing data and compare
these models with complete case only models in sensitivity analyses to
further confirm the robustness of any findings. As mentioned pre-
viously, ADS plus utilization data will be examined, and if non-trivial
variability in utilization is observed, we will use site- and individual-
level predictors of compliance in CACE (Complier Average Causal
Effects) models that will test the intervention effect among the subclass
of participants who were most likely to use the ADS Plus program. We

will conduct similar sets of analyses as the above for our secondary
caregiver outcomes (NPI-Q upset with behaviors, burden, and self-ef-
ficacy).

Aim 2 (Long-term maintenance effects of ADS Plus at 12 months on
caregiver well-being and depressive symptoms). The multilevel analysis
strategy described for Aim 1 will be extended to examine long-term
maintenance effects at 12months. In this context, a 3-level design will
be adopted with: 1) a within-person time level (6-month, 12-month)
nested within 2) the individual participant-level, which remains nested
within 3) the ADS site level. A measure of time (e.g., months after
participant enrollment in the trial) will be included in the within-person
level, and a cross-level intervention*time interaction effect will ex-
amine whether, on average, ADS Plus and control caregivers have dif-
ferent trajectories of wellbeing and depressive symptoms over time
(Hypothesis #2). Complementary models will “center” the time vari-
able at 6- and 12-months post-baseline to provide specific contrasts of
ADS Plus and control conditions at those time points. Statistically sig-
nificant contrasts at both 6- and 12-months would support an inter-
pretation that the effects of the ADS Plus are maintained over time,
whereas a statistically significant intervention*time interaction effect
would indicate a different pattern and would be interpreted after
careful examination of the condition-specific trajectories.

Aim 3 (Days using ADS and residential placement over 12-months).
A Cox proportional hazard survival analysis will determine whether
participation in the ADS Plus group results in more days in ADS and less
risk for residential care placement over a 12-month period (e.g., ad-
mission into a 24-h residential care setting for health care needs, in-
cluding assisted living, a family care home, or a nursing home) when
compared to participants in the control group (Hypothesis #3). The Cox
proportional hazard survival model examines whether a particular
event occurs (e.g., residential care placement), and if so, when. As
above, ADS Plus vs. control membership will be the independent vari-
able of interest in the test of Hypothesis #3; days in ADS and time to
residential care placement from date of randomization will serve as the
dependent variables in separate analyses. Additional variables will
serve as covariates, including time-invariant and time-varying mea-
surements of sociodemographic background, cognitive impairment,
resources, ADS program characteristics, frequency and duration of ADS
use, caregiver stressors and depressive symptoms, client physical
health/function. Likelihood ratio tests and covariate-adjusted odds ra-
tios will be examined to determine the degree to which these variables
explain time to residential care placement. It is hypothesized that
caregiver participation in ADS Plus will lead to increased days using
ADS for their relatives and their delayed residential care placement.

Aim 4 (Assess net financial benefits at 6- and 12-months; Hypothesis
#4). The economic analysis will consist of measuring whether ADS Plus
(costs of ADS Plus=ADS plus program delivery costs + person with
dementia's direct costs + primary caregivers direct costs + primary
caregivers lost productivity + primary caregivers time spent providing
informal care) results in a cost offset, defined as the net financial benefit

Table 4
Summary of enhancement, measurement and monitoring fidelity strategies.

Fidelity Component Enhancement Measurement Monitoring

Delivery (Accuracy of ADS
Plus presentation)

Manualization; Experiential and didactic
training; Checklists; Guiding scripts

Delivery Assessment form measuring dose,
intensity, assessment scores completed by
interventionists following completion of each
session

PIs will conduct ongoing coaching calls in
which cases are presented. PIs will monitor
delivery assessment forms to assure they
completion.

Receipt (How ADS Plus is
utilized)

Modeling skills; Caregiver-centric- approach;
Practice opportunities; Written materials and
ADS Plus Prescriptions tailored to caregiver
identified concerns

Interventionist ratings of caregiver
understanding, level of engagement,
therapeutic relationship; Caregiver rating of
relationship to interventionist

PIs review delivery assessment forms, number
of prescriptions

Enactment (Caregiver use of
Prescriptions)

Practice opportunities; Problem solving; Action
Plans to reinforce strategy use

Interventionist rating of caregiver strategy use,
perceived benefits, reduction of unmet needs

PIs review on-going assessments of needs and
whether they have been met on the Caregiver
Assessment of Management Protocol –
Revised (CAMP-R)
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or savings in dollars, versus standard care controls (standard care
costs= standard ADS program delivery costs + person with dementia's
direct costs + primary caregivers direct costs + primary caregivers lost
productivity + primary caregivers time spent providing informal care)
controls. Costs captured will include direct (intervention and healthcare
service) and indirect (productivity) costs and the analysis will be taken
from a societal perspective then repeated from a government payer
perspective (combined Medicare and Medicaid). For both groups, days
attending ADS will be monetized utilizing service rates per day of
participating ADS. Direct costs encompass healthcare service use (in-
patient, outpatient, emergency visits, medications), community service
use (e.g., meals on wheels, social worker visits, adult day services,
formal homemaker/housecleaning services, formal caregiver/home
aides), and long-term care use (e.g. admission or respite stays in nursing
home, rehabilitation, assisted living, group homes). We will also mea-
sure caregiver healthcare service and indirect costs in the form of
caregiver productivity losses.

Standard ADS Costs: Days For both groups, days attending ADS will
be monetized utilizing service rates per day of participating ADS.

Intervention Costs: Days attending ADS will be monetized utilizing
service rates per day of participating ADS. The “Plus” component of the
intervention will be added to the standard ADS service rates and ADS
Plus intervention costs will be captured using a template outlining cost
categories used previously by the investigators [27]. Total intervention
costs of delivering the ADS Plus component will be the sum of five
direct cost categories: interventionist time for face-to-face, telephone
sessions and preparation for mailings, training, intervention materials,
and supervision/adherence. Interventionist time will be calculated as
the present value of earnings: (number of hours spent delivering ADS
Plus) x (interventionist reported wage rates + fringe benefits). Inter-
ventionists will log time spent in preparation, documentation and im-
plementation of ADS Plus for each session. Intervention materials will
also be logged (e.g., educational materials provided to caregiver). Total
intervention costs of ADS Plus will be the sum of five direct cost cate-
gories: interventionist time for face-to-face, telephone sessions and
preparation for mailings, training, intervention materials, and super-
vision/adherence. Interventionist time will be calculated as the present
value of earnings: (number of hours spent delivering ADS Plus) x (in-
terventionist reported wage rates + fringe benefits). All direct medical
costs will be estimated using published sources of Medicare re-
imbursement rates for inpatient and outpatient medical services (ob-
tained from the U.S. Agency for Healthcare Resource and Quality
Health Care Utilization Project National Inpatient Sample; Ingenix
National Fee Analyzer). Community-based services and long-term care
costs (nursing home, assisted living, hospice facility) will be based on
caregiver report as in previous trials.

Person with dementia and primary caregiver's direct costs: Direct
costs encompass the person with dementia's and primary caregiver's
healthcare service use (inpatient, outpatient, emergency visits, medi-
cations), community service use (e.g., meals on wheels, social worker
visits, adult day services, formal homemaker/housecleaning services,
formal caregiver/home aides), and long-term care use (e.g. admission
or respite stays in nursing home, rehabilitation, assisted living, group
homes). Direct service encounters will be converted to costs by multi-
plying number of events by all direct medical costs will be estimated
using published sources of Medicare reimbursement rates for inpatient
and outpatient medical services (obtained from the U.S. Agency for
Healthcare Resource and Quality Health Care Utilization Project
National Inpatient Sample; Ingenix National Fee Analyzer).
Community-based services and long-term care costs (nursing home,
assisted living, hospice facility) will be based on caregiver report as in
previous trials.

Caregiver lost productivity and time spent caregiving: Time spent
caring for the person with dementia will be captured using the Resource
Utilization in Dementia (RUD) instrument [36,43–45]) Cost will be
calculated as: (number of hours spent caregiving) x (published hourly

wage for a home health aide).
Aim 5 (Effects on client behaviors, caregiver efficacy and upset

managing symptoms). We will follow an identical analytic strategy as
for Aims 1 and 2.

Aim 6 (Mediational pathways of treatment change). For the quan-
titative approach, we will use longitudinal mediation models to eval-
uate the indirect or mediated effects of several potential mediators
(change in unmet needs, social support, and stress/upset) on the pri-
mary outcomes. An “a” path represents the effect of the intervention
condition on the mediator, and the “b” path is the effect of the mediator
on the outcome. The “a*b” mediated effect is tested for significance
using a standard error that can be calculated using the Sobel method.
The unmediated or direct effect, c’, represents the intervention effect
not explained by the mediation pathway, and the sum of a*b and c’
comprises the total (baseline-adjusted) effect of intervention on a pri-
mary outcome variable. In addition to testing these estimates for sta-
tistical significance, the proportion of the total intervention effect that
could be attributed to each mediator will be calculated with ((a*b)/
((a*b)+ c’)).

For the qualitative approach, analyses of the secondary aim's semi-
structured interviews will primarily focus on thematic content analysis
of open-ended data to examine ADS Plus utility and mechanisms of
benefit. Systematic reading and rereading of qualitative content and
hand coding of a significant proportion of this content will yield un-
derstandings of meanings in their conversational or observational
contexts. Dr. Gaugler and his team will independently develop coding
categories with descriptors (via hand-coding and NVivo) and generate a
shared coding scheme reflecting the primary categories of transcrip-
tions. Through repetition of this procedure, a consensus perspective on
appropriate coding categories and themes concerning mechanisms of
benefit will be developed. Grounded theory techniques will guide
analyses. All open-ended data collected will be first read by Dr. Gaugler,
Co-I's Dr. Garcia and Dr. Peden-McAllpine (qualitative research ex-
perts), and a research assistant to identify textual elements that emerge
repeatedly (i.e., codes). Codes will be clustered into larger categories
that are later used to construct major thematic elements from the text
(using nVivo 10 analytic software). During weekly analytic meetings,
the PI, Drs. Garcia and Peden-McAlpine, and a research assistant will
discuss their own independently identified codes to reach a consensus
about specific codes, categories, and themes that emerge from the
qualitative data (decisions will be noted in an audit trail). In addition,
patterns linking particular themes will be identified and discussed in
successive meetings to identify ADS Plus' pathways to benefit for
caregivers. UMN (University of Minnesota) team meetings will facilitate
exploration of alternative interpretations of the qualitative data and
provide a check as to data quality and richness. Additional mixed
methods analyses will also take place. Thematic codes and categories of
implementation and mechanisms of benefit will be cross-tabulated with
empirical data from the RCT to evaluate if findings diverge, converge,
or highlight path-ways toward additional questions and analysis.
Findings that diverge will be treated as “interpretive opportunities” to
either demonstrate that no true discrepancy in efficacy exists or to
propose the phenomenon that explains the apparent discrepancy.
Specifically, empirical outcome data of the randomized controlled
component will be sorted according to the qualitative themes that
emerge in the post-RCT semi-structured interview component with
purposively selected caregivers and staff from ADS programs. This in-
tegration will provide an empirical context for caregivers' and ADS staff
members' statements as to why ADS Plus was perceived to work or not.
The comparative, mixed method analysis approach may also suggest
that those clients or caregivers who demonstrate the most improvement
during ADS Plus implementation indicate certain themes more often
than caregivers indicating the least improvement; variations in themes
across sites may also suggest those programmatic-level variables that
are essential for implementing ADS Plus. Treatment fidelity analysis.
Similar to above, descriptive and univariate analyses of quantitative
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data collected from close-ended, post-session delivery assessment forms
and checklists will be utilized; also, open-ended data collected during
treatment fidelity procedures will be analyzed using thematic content
analysis (detailed above). Analysis of descriptive quantitative data and
qualitative themes will inform whether ADS Plus implementation oc-
curred as intended; if not, the PIs (Drs. Gitlin/Gaugler) will address in
monthly calls with ADS Plus interventionists to recalibrate intervention
delivery.

5. Discussion

Over 16 million family caregivers in the United States provide on-
going support to individuals living with dementia over the long tra-
jectory of the disease and this number will escalate with the aging of
our society. Most caregivers assume responsibilities without access to
disease education and skills to manage the vicissitudes of care chal-
lenges. Caring for an individual living with dementia can place care-
givers at risk for depression, burden, poor health and financial burdens.
Augmenting existing community-based resources, such as adult day
services, with evidence-based programs designed to support family
members in their caregiving efforts is a promising approach that can
expand reach and implementation potential of previously scientifically-
tested interventions.

This clinical trial is the first large-scale study with an adequate
comparison group to evaluate an augmentation to adult day services.
The few previous translational and implementation studies of evidence-
based caregiver programs have used a pre-post study design and have
lacked one or more comparison groups [4,48]. The focus on enrolling
caregivers from a range of race, ethnic, socioeconomic backgrounds,
and geographic locations will enable an examination of effectiveness
under different contexts, adult day service organizational conditions
and characteristics of clients. Also, we will examine whether spouses
versus non-spouses or men versus women benefit more from the ADS
Plus program to determine applicability of the approach and if adap-
tations are necessary for certain groups. Additionally, the randomiza-
tion and re-randomization techniques used address imbalances that
might have occurred with a single randomization process and ensures
that a balance was achieved across the multiple site-level characteristics
(ADS size, geographic location, staff-client ratio, etc.).

An innovative feature of this study is that it allows for an in-
vestigation of the implementation process and the facilitators and
challenges. Lewin's force field provides a framework from which to
identify and understand both positive and negative valences and the
relative strength by which each impinges on implementation behavior
and program adoption by caregivers and ADS sites. Lastly, the study
values the economic benefits of the intervention; that is, we seek to
determine if ADS Plus costs will be offset by savings in direct and in-
direct costs.

The ADS Plus program is tailored to the needs of the caregiver. In
the program, the caregiver initially identifies three to five problems
areas they wish to address. Over the course of 12months, caregivers
learn a particular approach to manage challenges; this includes, clear
identification of the problem, problem solving about the characteristics
of the problem, brainstorming possible solutions, trying solutions and
then evaluating what works and what does not, and repeating the
process as necessary. The ADS Plus interventionist also provides on-
going dementia education, referral and linkage (if needed) to address
unmet needs and a prescription for each problem area. “Prescriptions”
that provide specific strategies to address a caregiver-identified chal-
lenge are provided. Strategies provided include for communication,
simplifying tasks, simplifying the environment, taking care of self).
Caregivers receive the Gitlin and Piersol Caregiver Guide (2014) that
provides checklists of strategies to deploy to address common beha-
vioral and psychological symptoms. Training in the ADS Plus program
is necessary and involves how to assess the caregiver's readiness as well
as the person with dementia's cognitive and physical functioning and

daily routines. Training also incorporates how to best elicit caregivers'
participation and identification of care challenges.

A few possible limitations of the proposed protocol should be noted.
First, the cognitive functioning of the person living with dementia is not
directly assessed, although caregivers report cognitive status using the
IQCode. Another possible limitation is reliance on family caregivers to
self-report their well-being and depressive symptoms and the frequency
and severity of behavioral and psychological symptoms of persons with
dementia. Nevertheless, our approach reflects the state-of-the science in
measurement widely used in drug and non-drug trials. Another design
challenge is ensuring standard delivery across sites with diverse re-
sources, staff turnover and changes in mission. These limitations must
be weighed against the benefits afforded by the pragmatic orientation
of this trial.

Our findings will have broad clinical significance. If ADS Plus is
found to be effective, it would suggest that augmenting services for
older adults may be a potential model for scaling up evidence-based
caregiver support programs. Furthermore, our design will elucidate the
model's financial value and afford an understanding of ways to max-
imize caregiver- and site-receptivity to aid in its subsequent widespread
dissemination and implementation. The importance of this trial is un-
derscored by the high rates of depression among caregivers of people
with dementia, the projected growth in the number of new cases of
dementia in the coming decades and the critical role that community-
based programs, such as adult day services, have in supporting families
living with dementia.
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